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8 

HARQ-ACK associated with a PD SCH transmission without a coJTesponding PDCCH!EPDCCH is mapped to 

.. The HARQ-ACK feedback bits without any detected PDSCH transmission are set to NACK. 
--1 

Physical uplink shared channel related procedures 
If the UE is configured witil a SCG, the l.JE shall apply the procedmes described in this clause for boih MCG and SCG 

- When ihe procedures are applied for MCG, the terms 'secondaiy cell', 'secondary cells' , 'serving cell', 'serving 
cells• m tilis clause refer to secondary cell, secondary cells, seiving cell. serving cells belonging to the MCG 
respectively. 

- When the procedures are applied for SCG, the terms 'secondary cell'. 'secondary cells', 'serving cell'. 'serving 
cells• in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells 
belonging to the SCG respec1ively. The tenn 'primary cell' in !his clause refers to the PSCell of tile SCG. 

For FDD and transmission mode l, there shall be S uplink HARQ processes per servmg cell for non-subframe bundling 
operation, i.e. nonnal HARQ operation, and 3 uplink HARQ processes for subframe bundling operation when 
parameter e-HARQ-Pattern-rl 2 is set to TRUE and 4 uplink HARQ processes for subframe bundling operation 
otherwise. For FDD and transmission mode 2, there shall be 16 uplink HARQ processes per serving cell for non­
subframe bundling operation and there are two HARQ processes associated witil a given subframe as described in [S]. 
The subframe bm1dling operation is configured by the parameter ttiBundling provided by higher layers. 

In case higher layers configure the use of subframe bundling for FDD and TDD, the subframe bundling operation is 
only applied to UL-SCH, such that four consecutive uplink subframes are used. 

8.0 UE procedure for transmitting the physical uplink shared 
channel 

The term "UL/DL configuration" in this subcl:mse refers to the higher layer parameter subframeAssignment unless 
specified 01herwise. 

For FDD and nonnal H ARQ operation, the UE shall upon detec1ion on a given serving cell of a PDCCH/EPDCCH with 
DCl fonnat Oi4 andior a PHlCH transmission in subframe n intended for the UE. adjust the corresponding PUSCH 
transmission in subframe n +4 according to the PDCCH/EPDCCH and PHI CH information. 

For FDD-TDD and normal HARQ operation and a PUSCH for seiving cell c with frame stmcture type l, the UE shall 
upon detection of a PDCCH/EPDCCH with DCI fomrnt Oi4 andior a PI-ITCH transmission in subframe n intended for 
the UE, adJust the corresponding PU SCH tmnsmission for serving cell c in subframe n+4 according to the 
PDCCHiEPDCCH and PHlCH information. 

For nonnal HARQ operation. if the UE detects a PHl CH transmission and if the most recent PU SCH transmission for 
the same transport block was using spatial multiplexing according to subclause 8.0.2 and the UE does not detect a 
PDCCH/EPDCCH with DC[ format 4 in subframe n intended for the UE, the l.JE shall adjust t.he corresponding PUSCH 
re1nmsmiss10n in 1he associated subframe according to the PHI CH information, and using tile number of transnnssion 
layers and precoding rnatrix according to the most recent PDCCH/EPDCCH. if the number of negatively acknowledged 
transport blocks is equal to the number of trnnspmt blocks indicated int.he most recent PDCCH/EPDCCH associated 
with the corresponding PUSCH. 

For nonnal HARQ operation, if the UE detects a PHJ CH transmission and if the most recent PU SCH transmission for 
the same transport block was using spatial multiplexing according to subclause 8.0.2 and the UE does not detect a 
PDCCH!EPDCCH with DCI fonnat 4 in subfran1e n intended for the UE, and if the number of negatively 
acknowledged transpmi blocks is not equal to the number of irai15pori blocks indicated in the most recent 
PDCCH/EPJJCCH associated with the corresponding PUSCH then the UE shall adJust the corresponding PUSCH 
retransmission in the associated subframe according to the PHI CH information. using the precoding matrix with 
codebook index O and the number of transmission layers equal to number of layers coJTesponding to the negatively 
acknowledged transport block from the mosi recent PDCCH/EPDCCH. In this case, the UL DMRS resources are 
calculated according to the cyclic shift field for JJMRS [3] in the most recent PDCCHiEPDCCH with DCI format 4 
associated with the corresponding PUSCH trai1smission ai1d nmnber of layers coJTesponding to the negatively 
acknowledged transport block. 
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If a UE is configured ·with the carrier indicator field for a given serving cell, the UE shall use the carrier indicator field 
value from the deiected PDCCH!EPDCCH wiih uplink DC[ format to determine the seiving cell for the corresponding 
PU SCH transnnssion. 

For FDD and normal HARQ operation, if a PDCCH/EPDCCH witil CSI request fie id se! to trigger an aperiod1e CSI 
report, as described in subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+4 UCl is mapped on the 
corresponding PUSCH transmission, when simultaneous PUSCH and PUCCH transmission is not configured for the 
UE. 

For FDD-TDD and normal HARQ operation, for a serving cell with frame structure type L if a PDCCH/EPDCCH 
wiih CST request field set to trigger an aperiodic CSI repori, as described in subcl:mse 7.2.1, is detected by a UE on 
subframe n, then on subframe n+,./ UCI is mapped on the corresponding PUSCH transnnssion, when simultaneous 
PUSCH and PUCCH transmission is not configured for the UE. 

For TDD, if a UE is configured witil tile parameier E1AdTA-MaznConjigServCell-r 12 forat leasi one seiving cell, if the 
UE is configmed with one serving cell or iJthe UE is configured with more than one serving cell and the TDD UUDL 
configuration of all the configured serving cells is the same, then for a given serving cell, the serving cell UL/DL 
configuration is the UL-reference UL/DL configuration. 

For TDD, if a UE is configured witil more than one serving cell and if the UL/DL configurations or al least two serving 
cells are different, if the serving cell is a primary cell or if the UE is not configured to monitor PDCCH/EPDCCH in 
another serving cell for scheduling the serving cell, the seiving cell UL/DL configuration is the UL-reference UL/DL 
configuration. 

For TDD, if a UE is configured with more than one serving cell and if the UL/DL configurations of at least two serving 
cells are different and if the serving cell is a secondary cell and if the UE is configured to monitor PDCCH/EPDCCH in 
another serving cell for scheduling tile serving cell, then for the serving cell, the UL reference UL/DL configuration 1s 
given in Table 8-0A corresponding to the pair fonned by ( other serving cell UL/DL configuration, serving cell UL;DL 
configuration). 

For FDD-TDD and primaiy cell frame structure type 2, if a seiving cell is a primary cell, the serving cell UL/DL 
configuration is the UL-reference 1..JL/DL configuration for the serving cell. 

For FDD-TDD if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling a 
secondary serving cell with frame structure type 2, the serving cell UL/DL configuration is the UL-reference UL/DL 
configuration for the serving cell. 

For FDD--TDD, and for secondary seiving ceH c with frame structure type 2, if the U Eis configmed 10 mon11or 
PDCCHiEPDCCH in another serving cell with frame strncture type 1 for scheduling the serving cell, the serving cell 
UL/DL configuration is the UL-reference UL/DL configuration for the serving cell. 

For FDD-TDD, if a UE is configmed with more than one serving cell wiih frame stmc1ure type 2, and if ihe serving cell 
is a secondaiy cell with frame s1mctme type 2 and if the UE is configured to monitor PDCCH/EPDCCH in another 
serving cell ·with frame structure type 2 for scheduling the serving cell, then for the serving cell, the UL reference 
UL/DL configuration is given in Table 8-0A corresponding to the pair formed by (other seiving cell UL/DL 
configuraiion, serving ceH UL/DL configuration) 

Table 8-0A: UL-reference UUDL Configuration for serving cell based on the pair formed by (other 
serving cell UUDL configuration, serving cell UUDL configuration) 

Set ·1 

Set 2 

(other serving cell ULtDL configuration, 
serving cell UlJDL configuralionJ 

(5,5) 5 
1---~1._,02,{2,01,(3,Q)1 C4,o),_'~5~,o~'---------o _____ __, 

(2,1),(4,1),(5,1) 1 
15,2' 2 
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(5.4) 4 
(1,6).(2,6),(3,6i,(4,6)/5.6) 6 

(3, 1) 1 

Set 3 
(3,2),(4,2) 2 
(1,3),_(2,3) 3 

(2,4) 4 
(0,0),(6.0) 0 

(0, ·1 ),(0,2),(0,4i,(0,5),(6, 1 ),(6,2),(6,Si 1 
Set 4 (0,3),(6,3) 3 

(6,4) 4 
(0,6),(6.6) 6 

[fa UE is configured with the parameter EfM7A-iviainConjigServCell-rl 2 for a serving cell, for a radio frame of tile 
serving cell, PU SCH transmissions ca11 occur only in subfra1nes that are indicated by elMTA-ULiDL-configuration as 
uplink subframe(s) for the serving cell unless specified otherwise. 

For TDD and nom1al HARQ operation, if a PDCCH/EPDCCH with CS[ request field set to trigger an apenodic CSI 
report, as described in subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+k UCI is mapped on the 
corresponding PUSCH transmission where k is given by Table 8-2, when simultaneous PUSCH and PUCCH 
transmission is not configured for tile UE. 

For FDD-TDD nomial HARQ operation, for a serving cell with frame structure type 2. if a PDCCH/EPDCCH with CSI 
request field set to trigger an aperiodic CSI report on the serving cell, as described in subclause 7.2. l, is detected by a 
UE on subframe n, ihen on subframe n+k UCT is mapped on the corresponding PUSCH transmission where k is given 
by Table 8--2 and the "TDD UL/DL configuration" refers to the UL-reference ULiDL configuration for the serving cell, 
when simultaneous PUSCH a11d PUCCH tra11smission is not configured for the UE. 

Wilen a UE is configured with higher layer parameter tiiBundting and configured with higher layer parameter e-HARQ­
Paitern--r J 2 set to FALSE or not configured, for FDD and subframe bundlrng operation, the UE shall upon de1ection or 
a PDCCH/EPDCCH with DCI format O in subframe n intended for the UE. and/or a PHI CH transmission in subframe 
n-5 intended for ihe UE, adjust ihe corresponding firsi PUSCH transmission in the bundle in subframe n+4 according io 
the PDCCH/EPDCCH and PH[CH information. 

When a UE is configured with higher layer parameter tr/Bundling and configured with higher layer parameter e-HARQ­
Patlern-rl 2 set to TRUE. for FDD and subframe bundling operation, the UE shall upon detection of a 
PDCCH/EPDCCH with DCI fonnat O in subframe n intended for the UE. and/or a PHTCH transmission in subfran1e n-1 
intended for the UE, adjust the corresponding first PUSCH transmission in the bundle in subframe n+4 according to the 
PDCCH/EPDCCH and PHJCH informabon. 

For both FDD and TDD serving cells, the J\.'DI as signalled on PDCCH/EPDCCH, the RV as determined in subclause 
8.6. l, and the TBS as detennined in subclause 8.6.2, shall be delivered to higher layers. 

For TDD and transmission mode 1, the number ofHARQ processes per serving cell shall be detennined by the UL;DL 
configuration (Table 4.2-2 of 13]), as indicated in Table 8-1. For TDD and transmission mode 2, the nnmber of HARQ 
processes per serving cell for non-subframe bundling operation shall be twice tile number detenmned by the UL/DL 
configuration (Table 4.2-2 of [3]) as indicated in Table 8-1 and there are two HARQ processes associated with a given 
subframe as described in [8]. For TDD and both transmission mode i and transmission mode 2, the "TDD UL/DL 
configuration" in Table 8-l refors to tile UL-reference UL/DL configuration for tile serving cell if UL-reference UL/DL 
configuration is defined for the serving cell and refers to the serving cell UL/DL configuration otherwise. 

Table 8-1: Number of synchronous UL HARQ processes for TDD 

TDD ULIDL c:onfiguratioii ! Number of HARQ processes 
i for normal HARQ operation 

0 7 
4 

2 2 
3 3 
4 2 
5 
6 6 
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for subframe: bundling operation 

3 
2 

N/A 
NIA 
N/A 
N/A 
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For TDD, if the UE is not configured with EJMTA-lvlainConjigServCell-rl 2 for any serving cell, and if a UE is 
configured with one serving cell, or if ihe UE is configured with more than one serving cell and the TDD UL/DL 
configuraiion of all the configmed seiving cells is the same, 

For TDD UL/DL configurations 1--6 and normal HARQ operation, the UE shall upon detection of a 
PDCCH/EPDCCH with uplink DCI fonnat amiior a PRICH transmission in subframe n intended for the UE. 
adjust the corresponding PUSCH transmission in subframe n + k, with k given in Table 8-2, according to the 
PDCCH!EPDCCH and PHI CH information. 

For TDD UL/DL configuration O and nomtal HARQ operation the UE shall upon detection of a 
PDCCH/EPDCCH with uplink DCI fonnat amiior a PRICH transmission in subframe n intended for the UE. 
adjust the corresponding PUSCH transmission in subframe n +kif the MSB of the UL index in the 
PDCCH!EPDCCH with uplink DCI format is set io l or PHI CH is received in subframe n=O or 5 in the resource 
corresponding to ! PI-ffCH = 0, as defined in subciause 9.1.2, with k given in Table 8-2. If, for TDD 1.JL/DL 

configuration O and normal HARQ operation, the LSB of the UL index in the DC[ format 0/4 is set to l in 
snbframe n or a PHI CH is received in subframe n=O or 5 in tile resomce corresponding to 1 PilJCfi = 1, as defined 

in snbclause 9. l .2, or PHI CH is received in subframe n= l or 6, the 1.JE shall adjust ihe corresponding PUSCH 
transmission in subframe n+ 7. [f, for TDD UL!1)L configurabon 0, both the MSB and LSB of the UL index rn 
the PDCCHiEPDCCH ·with uplink DCI fonnat are set in subframe n, the UE shall adjust the corresponding 
PUSCH transmission in both subframes n + k and n+7, ·with k given in Table 8-2. 

For TDD, if a UE is configured with more than one serving cell and the TDD 1.JL/DL configuration of at least two 
configured serving cells is not the same or if the UE is configmed with ElMTA-MainConfigServCell-r j 2 for at least one 
seJVing cell, or FDD-TDD, 

- For a serving cell with an UL-reference UL!1)L configurations belonging to { 1.2,3,4,5,6} and nomial HARQ 
operation, the UE shall upon detection of a PDCCH/EPDCCH ·with uplink DCI fonnat and/or a PHI CH 
transmission in subframe n intended for the 1.JE, adjnst the corresponding PUSCH transmission in subframe n+k 
for 1he serving cell, with k given in Table 8-2, according to the PDCCH!EPDCCH and PHI CH rnforma1ion. 
·where the "TDD UL/DL Configuration" given in Table 8-2 refers to the UL-reference ULiDL configuration. 

- For a seJVing cell with UL-reference UL;DL configuration O and nomi.al HARQ operation the UE sli.all upon 
detection of a PDCCH/EPDCCH with uplink DCI forni.at and/or a PHI CH transmission in subframe n intended 
for 1he UE, adjust the conesponding PUSCH transmission in subframe n+k for the serving cell iJthe MSB of the 
UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHlCH is received in subframe n=O or 
5 in the resource corresponding to 1 n,ic.h -- 0 , as defined in subclause 9.1.2, ·with k given in Table 8-2. Ii~ for a 

serving cell ·with UL-reference ULiDL configuration O and nonnal HARQ operation, the LSB of the UL index in 
the DCI fonnat 0/4 is set to l in subframe n or a PHI CH is received in subframe n=O or 5 in the resource 
corresponding to Ipmrn = 1, as defined in subclause 9. i .2, or PHICH is received in subframe n= l or 6, the UE 

shaJl adjust the corresponding PUSCH transmission in subfran1e n+ 7 for the seJVing cell. If, for a serving cell 
with UL-reference UL!DL configuraiion 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH 
witil uplink DCI fonnat are set in subframe 11, tile UE shaH adjust the corresponding PUSCH transmission in 
both subframes n+ k and n+ 7 for the serving cell, with k given in Table 8-2, where the TDD UL/DL 
Configuration" given in Table 8-2 refers to the UL-reference UL/DL configuration. 

For TDD UUDL configurations l and 6 and subframe bundling operation, the UE shall upon detection of a 
PDCCH/EPDCCH w1th DC[ fomtat O rn subframe n intended for the UE, and/or a PHI CH 1ransmiss10n intended for 1he 
UE in subframe n-i with l given in Table 8-2a, adjust the corresponding first PUSCH transmission in the bundle in 
subframe n+k, with k given in Table 8-2, according to the PDCCH/EPDCCH and PHI CH infonrnltion. 

For TDD UL/DL configuration O and subframe bm1dling operation, the UE shall upon detection of a PDCCH/EPDCCH 
with DCI format O in subframe n intended for tile UE, and/or a PHJCH transmission intended for the UE in subframe n-l 
with t given in Table 8-2a, a(\just the corresponding first PUSCH 1rnnsmission in 1he bundle in subframe n+k, if the 
MSB of the UL index in the DCI fonnat O is set to l or if I PHICH '" 0, as defined in subdause 9. 1.2, with k given in 

Table 8--2, according to the PDCCH/EPDCCH and PHlCH infom1ation. ff. for TDD U UDL configuration O and 
subframe bundling operation, the LSB of the UL index in the PDCCH/EPDCCH with DCI fomtat O is set to 1 in 
subframe nor if Ipmu; = 1, as defined in subclause 9. i .2, the UE shall adjust the corresponding first PUSCH 

transmission in the bundle in subframe n + 7, according to the PDCCH/EPDCCH and PHI CH information. 
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Table 8-2 k for TDD configurations 0-6 

TDD UUDL subframe number n i 
Configuration O 1 • 2 3 • 4 5 i 6 7 i 3 9 i 

0 4 6 4 6 i 
6 4 6 4 

2 4 I 4 
3 4 I 4 4 
4 I 4 4 
5 I 4 
6 7 7 7 7 5 

Table 8-2a I for TDD configurations 0, 1 and 6 

2 3 i2 3 
6 5 5 6 i 6 8 

AUE is semi-statically configured via higher layer signalling io transmit PUSCH transmissions signalled via 
PDCCH/EPJJCCH according to one of two uplink transmission modes, denoted mode l •· 2. 

lf a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTL the UE shall decode 
the PDCCH according to the combination defined in Table 8-3 and transmit the corresponding PUSCH. The scrambling 
initialization of this PUSCH corresponding to these PDCCHs and the PUSCH retransmission for the same transport 
block is by C-RNTT. 

lf a UE is configured by higher layers io decode EPDCCHs with the CRC scrambled by the C-RNTL t.he UE shall 
decode the EPDCCH according to the combination defined in Table 8-3A and transmit the corresponding PUSCH. The 
scrambling initialization of this PUSCH corresponding to these EPDCCHs and the PUSCH retransmission for the same 
transport block is by C-RNTL 

Transmission mode l is the default uplink transmission mode for a UE until the UE is assigned an uplink tra115mission 
mode by higher layer signalling 

Wilen a UE configured in transmission mode 2 receives a DCJ Fonnat O uplink scheduling grant, ii shall assnme that the 
PUSCH transmission is associated with transport block l and that transport block 2 is disabled. 

Transmission 
mode 

Mode 1 

Mode 2 

Mode 2 

Table 8-3: PDCCH and PUSCH configured by C-RNTI 

DCI format 0 
Common arnj 

UE specific t;y C-RNTI 
Single--antenna po;t, po;t 10 (see sut;clause 8.0.1) 

DCI format 0 
Cornman and 

Single-antenna port, port 10 (see subclause 8.0.1) 
UE s ecific by C-RNTI 

DCI format 4 

Table 8-3A: EPDCCH and PUSCH configured by C-RNTI 

DCI format O LIE specific by C-RNTI Single-antenna port, port 10 (see subclause 8.0:1) 
DC! format 4 LIE specific by C-RNTI Closed-loop spatial multiplexing (see subclause 8.0.2) 
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If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTI and is also 
configured io receive random access procedures initiated by "PDCCH orders", the UE shall decode the PDCCH 
according to the combination defined in Table 8--4 

ff a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the C--RNTl and is also 
configured to receive random access procedures initiated by "PDCCH orders", the UE shall decode the EPDCCH 
according to the combination defined in Table 8-4A. 

Table 8-4: PDCCH configured as "PDCCH order'" to initiate random access procedure 

Table 8-4A: EPDCCH configured as "PDCCH order" to initiate random access procedure 

If a UE is configured by higher layers to decode PDCCHs ·with the CRC scrambled by the SPS C-RNTI, the UE shall 
decode the PDCCH according to the combination defined in Table 8-5 and transmit the corresponding PUSCH. 
The scrambling initialization of this PUSCH corresponding to ihese PDCCHs and PUSCH retransmission for the same 
transport block 1s by SPS C-RNTl. The scramblrng initiahzation of initial 1ransmiss10n of this PUSCH without a 
corresponding PDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTL 

If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the SPS C-RNTI, the UE shall 
decode t.he EPDCCH according to the combination defined in Table 8-SA and trnnsmii the corresponding PUSCH. 
The scrambling rnitialization or this PU SCH corresponding to tilese EPDCCHs and PU SCH re1xansmission for the same 
transport block is by SPS C-RNTL The scrantbling initialization of initial transmission of this PUSCH without a 
corresponding EPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTL 

Table 8-5: PDCCH and PUSCH configured by SPS C-RNTI 

Mode 1 DCI format O 
Common and 

UE s •ecific b C-RNTI 
Single-antenna port, port 10 (see subclause 13.0.1) 

Mode 2 DCI format 0 
Common and 

UE s ecific b C--RNTI 
Single-antenna port. port 10 (see subclause 8.0.1) 

Table 8-5A: EPDCCH and PUSCH configured by SPS C-RNT! 

Mode 2 DCI format O UE specific by C--RNTI Single-antenna port, port ·10 (see subclause 8.0.1) 

[fa UE is configured by higher layers io decode PDCCHs with the CRC scrambled by the Temporary C-RNTI 
regardless of whether UE is configured or not configured to decode PDCCHs wi!h 1he CRC scrambled by the C--RNTl, 
the UE shall decode the PDCCH according to the combination defined in Table 8-6 and transmit the corresponding 
PUSCH. The scrambling initialization of PUSCH corresponding to these PDCCH is by Temporary C-RNTL 

[fa Temporary C-RNTI is set by higher layers, t.he scrambling or PUSCH corresponding io ihe Random Access 
Response Gram in subclause 6.2 and tile PUSCH retransmission for tile same 1ransport block is by Tempormy C-RNTJ. 
Else, the scrambling of PUSCH corresponding to the Random Access Response Grant in subdause 6.2 and the PUSCH 
retransmission for the san1e transport block is by C-RNTI. 
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Table 8-6: PDCCH configured by Temporary C-RNTI 

i ocit@rn~t · · · · Searc::11s ··ace·· 
i DCI format O Common 

If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUCCH-RNTI, the UE 
shall decode the PDCCH according to the combination defined in table 8-7. The notation 3/3A implies that the UE shall 
receive either DCI format 3 or DCI format 3A depending on the configmation. 

Table 8-7: PDCCH configured by TPC-PUCCH-RNT! 

If a l.JE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUSCH-RNTI, ihe l.JE 
shall decode the PDCCH according to the combination defined rn table 8.8. The notabon 3/3A implies that the UE shall 
receive either DCI fommt 3 or DCI format 3A depending on the configuration. 

Table 8-8: PDCCH configured by TPC-PUSCH-RNT! 

DCI format 3!3A Common 

8.0.1 Single-antenna port scheme 

For the single-antenna port transmission schemes (port 10) of ihe PUSCH, tile UE transmission on tile PUSCH is 
perfonned acc:ordmg 10 subdause 5 3.2AJ of [3 ]. 

8.0.2 Closed-loop spatial multiplexing scheme 

For the closed-loop spatial multiplexing transmission sc:!Jeme of ihe PUSCH, the UE transmission on tile PUSCH is 
perfonned according to 1he applicable number of 1ransmiss10n layers as defined in subclause 5.3 2A.2 of 13] 
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8.1 Resource allocation for PDCCH/EPDCCH with uplink DCI 
format 

Two resource allocation schemes Type O and Type 1 are supported for PDCCH/EPDCCH with uplink DCI fommt. 

If the resource allocation type bit is not present in the uplink DCl fom1at only resource allocation type O is supported. 

If the resource allocation type bit is present in the uplink DCI format, the selected resource allocation type for a decoded 
PDCCH/EPDCCH is indicated by a resource allocation type bit where type O is indicated by O value and type l is 
ind1eated otherwise. Tile UE shaH interpret the resource aHocation field depending on the resource allocaiion type bit in 
the PDCCH/EPDCCH with uplink DCI format detected. 

8.1.1 Uplink resource allocation type 0 

TI1e resource allocation information for uplink resource allocation type O indicates to a scheduled UE a set of 
contiguously allocated virtual resource block indices denoted by nvRB. A resource allocation field in the scheduling 

grant consists of a resource indication value (RIV) corresponding to a starting resource block ( RBsTART) and a length in 

tenns of contiguously allocated resource blocks ( LrnBs 2 1 ). The resource indication value is defined by 

if ( Lc:RBs - l) :,; lzvlk / 2 J then 

else 

8.1.2 Uplink resource allocation type 1 

The resource allocation infommtion for uplink resource allocation type 1 indicates to a scheduled UE two sets of 
resource blocks with each set including one or more consecutive resource block groups of size Pas given in table 

( ,i -f\, -

7. l.6. l-l assuming lVii:Ji as the system bandwidth. A combinatorial index r consists of log 2 I l ! RB 
I P+ 1 

! I I bits. 
- l 4 ) 

\. ', / / 

The bits from the resource allocation field in the scheduling grant represent r unless the number of bits in the resource 
allocation field in the scheduling grant is 

- sinaller than required to fully represent r, in which case the bits in tile resource allocation field in the scheduling 
grant occupy the LSBs of rand the value of the remaimng bits of r shall be assnmed to be O; or 

- larger tlillll required to fully represent r, in which case r occupies the LSBs of the resource allocation field in the 
scheduling grant. 

The combiiilltorial index r corresponds to a starting and ending RBG index of resource block set 1, s0 and s1 --1, and 

. . . . M-i/N-s,\ - . 
resource block set 2, s2 and s3 - l respecilvely, where r 1s given by equation r = ~ \ , .r , ) defrned m subcl:mse 

,=-o \ ff.1. --- t I 

7.2.1 vvithM=4 and N = jNJik IP l + i. subclause 7.2.1 also defines ordeiing properties and range of values that s1 

(RBG indices) map to. Only a single RBG is allocated for a set at the starting RBG index if the corresponding ending 
RBG index equals the starting RBCi index. 
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8.2 UE sounding procedure 
If the UE is configured ivith a PUCCH-SCell, the UE shall apply the procedures described in this clause for both 
prirr1'Uy PUCCH group and secondary PUCCH group unless stated otherwise 

- When ihe procedures are applied for the primary PUCCH group, ihe terms ·secondary cell'. 'secondary cells', 
'serving cell', and ·serving cells' in this clause refer to secondary cell, secondary cells, serving cell or serving 
cells belonging to the primary PUCCH group respectively mlless stated otherwise. 

- When the procedures are applied for secondary PUCCH group. the tenns 'secondary cell', 'secondary cells', 
'serving cell' and 'serving cells" in this clause refer to secondary cell, secondary cells (not including the 
PUCCH-SCell), serving cell, seiving cells belonging to the secondary PUCCH group respectively unless stated 
otherwise. The term 'pmna1y cell' in this clause refers to the PUCCH-SCell of 1he secondaiy PUCO-l group. 

AUE shall transnnt Sounding Reference Symbol (SRS) on per seiving cell SRS resources based on 1wo tngger types: 

- trigger type 0: higher layer signalling 

- trigger type 1: DCl fomiats 0/4/lA for FDD and TDD and DCI formats 2B/2C/2D for TDD. 

In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the san,e subframe in the san,e serving 
cell, the UE shall only iransrnit the trigger type l SRS iransrnission. 

A UE may be configured with SRS parameters for trigger type 0 and irigger type 1 on each seiving cell. The following 
SRS parame1ers are serving cell specific and semi--s!aticaliy configurable by higher layers for trigger type 0 and for 
trigger type 1. 

- Number of combs K 1 c as defined in subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger 

type l, if configured 

Transnnssion comb k7c , as defined in subclause 5.5.3.2 of [31 for trigger type 0 and eacil configuration of 

trigger type 1 

Starting physical resource block assigmnent n RRC, as defined in subclause 5.5.3.2 of [3] for trigger type 0 and 

each configuration of trigger type 1 

- duration: single or indefinite (until disabled), as defined in [11] for trigger type 0 

- srs-Configfndex IsRs for SRS periodicity 7~Rs and SRS subframe offset 1~11,,1 , as defined in Table 8.2-1 and 

Table 8.2-2 for trigger type 0 and SRS periodicity I~Rs.i and SRS subframe offset I~ffset,l • as defined in Table 

8.2--4 and Table 8.2--5 trigger type l 

SRS bandwidth BsRs, as defined in subclause 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger 

type l 

Frequency hopping bandwidth, bn' '", as defined in subclause 5.5.3.2 of [31 for trigger type 0 
l,)F 

- Cyclic shift n,~~s, as defined in subclause 5.5.3. l of [3] for trigger type 0 and each configmation of trigger type 

l 

Number of antenm ports NP for trigger type 0 and each configuration of trigger type 1 

For trigger type 1 and lJCl format 4 three sets of SRS parame1ers, srs--ConjigApDCJ-Formai4, are configmed by higher 
layer signalling. The 2-bit SRS request field [4] in DCI fonnat 4 indicates the SRS parameter set given in Table 8.1-1. 
For tiigger type 1 and DCI format 0, a single set of SRS parameters. srs-ConjigApDCI-FormatO, is configured by 
higher layer signalling. For trigger type l and DCI formats l A/2B/2C/2D, a single common set of SRS parameters, srs­
ConjigApDCJ-Formatl a2b2c, is configured by higher layer signalling. ·n,e SRS request field is l bit [4] for DCI 
formats 0/1A/2B/2C/2D, with a type 1 SRS triggered if the vaJue of the SRS request field is set to 'l '. 
A 1-bit SRS request field shall be included in DCI formats 0/lA for frame stmcture type l and 0/1A/2B/2C/2D for 
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frame stmcture 1ype 2 if the UE is configured with SRS parameters forDCJ fonnats 0/1A/2B/2C/2D by higher-layer 
signalling. 

Table 8.1-1: SRS request value for trigger type 1 in DCI format 4 

'00' No type 1 SRS irigger 
'01' 
'1 O' 
'11' 

The seiving cell specific SRS transmission bandwidths C-,:,1.s are configured by higher layers. The allowable values are 

given in subclause 5.5.3.2 of j3J. 

The serving cell specific SRS transmission sub-frames are configured by higher layers. The allowable values are given 
in subclause 5.5.3.3 of [3J. 

For a TDD serving cell, SRS trnnsnnssions can occur in UpPTS and uplrnk subframes of the UL11)L configuration 
indicated by the higher layer parameter subframeAss1gnment for the serving cell. 

When closed-loop UE transmit antenna selection is enabled for a given serving cell for a UE that supports transmit 
antenna selection. the index a(nsRs). of the UE antenna that transmits the SRS at time nsRs is given by 

a(nsRs) = nsRs mod2, for both partial and full sounding bandwidth, and when frequency hopping is disabled (i.e., 

bhop 2 BSR.S ), 

when frequency hopping is enabled (i.e., bhop < BsRs), 

, !l where K mod4 = 0 
p = < 

· i O otherwise 
C 

BsR5i 

where values BsRs. brmp, Nb, and nsRs are given in subclause 5.5.3.2 of [3], and K = ]._ ... I .. N
0
,, (where N = l 

f,hop 

regardless of the Nb value), except when a single SRS transmission is configured for the UE. If a UE is configured 

·with more than one serving cell, the UE is not e:,qlected to transmit SRS on different ante1ma ports simultaneously. 

AUE may be configured to transnnt SRS on NP antenna ports ofa serving cell wherel\'p may be configured by 

higher layer signalling. For PUSCH tram;mission mode l NP E {0,1.2,4} and for PUSCH transmission mode 2 

NP Ee (0,1,2} with 1.wo antenna ports configmed for PUSCH and NP Ee {O,l,4} witil 4 antenna ports configured for 

PUSCH. A 1.JE configured for SRS transmission on multiple antenna poris of a serving cell shall transmit SRS for ail 
the configured transmi! antenna ports wi1hin one SC--FDMA symbol of the same subframe of the serving cell. 
The SRS transmission bandwidth and starting physical resource block assignment are the same for all the configured 
antenna ports of a given seiving cell. The UE does not support a value of Krc set to '4 ·, if the UE is configured for 

SRS transmission on 4 antenna ports of a serving cell. 

A UE not configured ·with multiple TAGs shall not transmit SRS in a symbol ·whenever SRS and PUSCH transmissions 
happen to overlap in tile same symbol, 

For TDD serving cell, and UE not configured witil additional SC-FDMA symbols in UpPTS, when one SC-FDMA 
symbol exists in UpPTS of the given serving cell, it can be used for SRS transmission, when 1.wo SC--FDMA symbols 
exist in UpPTS of the given serving cell. both can be used for SRS transmission and for trigger type O SRS both can be 
assigned to the same UE. For TDD serving cell. and if the UE is configured with two or four additional SC-FDMA 
symbols in UpPTS of the given serving cell, all can be used for SRS transmission and for trigger type O SRS at most 
one can be assigned to tile same UE, 
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If a UE is not configured with multiple TA Gs, or if a UE is configured ·with multiple TAGs and SRS and PUCCH 
format 2/2a/2b happen to coincide in the same subframe in ihe same serving cell, 

- The UE shall not iransmit type O triggered SRS whenever type O triggered SRS and Pl.JCCH fom1at 2/2a/2b 
transmissions happen to coincide in the same subframe; 

The UE shall not transmit type l triggered SRS whenever type 1 triggered SRS and PUCCI-I format 2a/2b or 
format 2 with HARQ-ACK transmissions happen to coincide in the same subframe; 

- The UE shall not transmit PUCCH fonnat 2 without HARQ-ACK ·whenever type 1 triggered SRS and PUC CH 
format 2 without HARQ-ACK transmissions happen io coincide in ihe same subframe. 

[fa UE is not configured with multiple TAGs, or if a UE is configured with mnltiple TAGs and SRS and PUCCJ-J 
happen to coincide m tile same subframe in tile same seiving cell. 

- The UE shall not transmit SRS whenever SRS transmission and PUCCH transmission carrying HARQ-ACK 
and/or positive SR happen to coincide in the same subframe if the parameter ackNackSRS­
SimultaneousTransmission is FALSE; 

- For FDD-TDD and pri1na1y cell frame stmcture 1, the UE shall noi transmit SRS in a symbol whenever SRS 
transmission and PUCCH 1ransmiss10n canying HARQ--ACK and/or positive SR using sho1tened formal as 
defined in subclauses 5.4.L 5.4.2A, 5.4.2B, and 5.4.2C of [3] happen to overlap in the same symbol if the 
parameter ackNack5RS-S1multaneousTr·ansm1sswn is TRUE. 

Unless othenvise prohibited, ihe UE silali trnnsmii SRS whenever SRS transmission and PUCCH transmission 
canying HARQ--ACK and/or positive SR using shortened fom1at as defined in snbclauses 5.4. land 5.4.2A of [3] 
happen to coincide in the same subframe if the parameter ackNackSRS-SimultaneousTransmission is TRUE. 

AUE not configured with multiple TAGs shall not transmit SRS whenever SRS transmission on any serving cells and 
PUCCH transmission canying HARQ-ACK andior positive SR using normal PUCCH format as defined in subclauses 
5.4. l and 5.4.2A of [3] happen to coincide in the same snbfrarne. 

In UpPTS, whenever SRS transmission instance overlaps witil the PRACH region for preamble fomtat 4 or exceeds tile 
range of uplink system bandwidth configured in the serving cell, the UE shall not transmit SRS. 

The parameter ack1VackSRS-S1multaneousTransrnission provided by higher layers determines if a UE is configured to 
support the transmission of HARQ-ACK on PUCCH and SRS in one subframe. If it is configured to support the 
transmission ofHARQ-ACK on PUCCH and SRS in one subframe, tilen in the cell specific SRS subframes of the 
primary cell UE shall 1ransmit HARQ--ACK and SR using the shortened PUCO-l format as defined in subclauses 5.4.l, 
5.4.2A, 5.4.2B, and 5.4.2C of [3], where the HARQ-ACK or the SR symbol corresponding to the SRS location is 
punctured. 
This shoriened PUCCH formai shall be used in a cell specific SRS subframe of the prima1y cell even if ihe UE does noi 
transnnt SRS in tilat snbframe. The cell specff1c SRS snbframes are defined in subclause 5.5.3.3 of !3]. Otherwise, the 
UE shall use the normal PUCCH format i/la/lb as defined in subclause 5.4.1 of [3] or normal PUCCH fonnat 3 as 
defined in subclause 5.4.2A or normal PUCCI-I fonnai 4 as defined in subclause 5.4.2B or normal PUCCI-I format 5 as 
defined in snbclause 5.4 2C of 13] for the transmission ofHARQ-·ACK and SR 

Trigger type O SRS configuration of a UE ma seiving cell for SRS periodicity, TsRs. and SRS subframe offset l~(f:,et, is 

defined in Table 8.2-1 and Table 8.2-2, for FDD and TDD serving cell, respectively. The periodicity TsRs of the SRS 

transnnssion is serving cell specific and is selected from the se! { 2, 5, 10. 20, 40, 80. 160, 320} ms or subframes. 
For the SRS periodicity l~Rs of 2 ms in TDD serving cell, two SRS resources are configured in a half frame containing 

UL subframe(s) of the given serving cell. 

Type O triggered SRS transmission instances in a given serving cell for TDD serving cell with TsRs > 2 and for FDD 

serving cell are the subframes satisfying (l O . n 1 + ksRs ---1~ff'"') mod 75115 cc O, where for FDD ksRs = {o, i,,. .,9} is the 

subframe index witlnn tile frame, for TDD serving cell. if the UE is configured wi!h two or fom additional SC--FDMA 

symbols in UpPTS, ksRs is defined in Table 8.2-6; otherwise ksRs is defined in Table 8.2-3. The SRS transmission 

instances for TDD serving cell with T~Rs cc 2 are the subframes satisfying (ksRs --- )mod5 cc O. 

For TDD serving cell, and a UE configured for type O triggered SRS transmission in serving cell c, and the UE 
configured with the parameter EI:tfTA-MmnConfig,5ervCel/-rl 2 for serving cell c, if the UE does not detect an UL/DL 
configuration indication for radio frame m (as described in section 13. 1), tile UE shall not transmii trigger iype O SRS in 
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a subframe of radio frame m that is indicated by the parameter eimta-l-L4RQ-RejerenceConfig-r 12 as a dmvnlink 
subframe unless the UE transmits PUSCH in the same subframe. 

Trigger iype l SRS configuraiion of a UE in a seiving cell for SRS periodiciiy. TsRSJ, and SRS subframe offset, Toffset,l • 

is defined in Table S.2-4 and Table S.2-5. for FDD and TDD serving cell, respectively. The period1eiiy 1~Rs.i or the 

SRS transmission is serving cell specific and is selecied from the set {2, 5, lO} ms or subframes. 
For the SRS periodicity 1~Rs.i of 2 ms in TDD serving cell. two SRS resources are configured in a half frame 

containing UL subframe(s) of the given serving cell. 

AUE configured for type l triggered SRS transmission in serving cell c and not configured with a can-ier indicator field 
shall iransmit SRS on serving cell c upon detection of a positive SRS request in PDCCH!EPDCCH scheduling 
PUSCH/PJJSCH on serving cell c 

A UE configured for type l tnggered SRS transnnssion in servmg cell c and configured with a carrier indicator field 
shall transmit SRS on serving cell c upon detection of a positive SRS request in PDCCH/EPJJCCH scheduling 
PUSCH/PD SCH with the value of canier indicator field corresponding to serving cell c. 

AUE configured for type l triggered SRS transmission on seiving cell c upon detection of a positive SRS request in 
subframe II of serving cell c shall commence SRS transmission in the first subframe satisfying n + k.k ~ 4 and 

(JO ·nr + ksRs --T0[fc,ei,1)mod TsRs,i = o for TDD serving cell c with TsRs,t > 2 and for FDD serving cell c, 

(ksRS - mod 5 = o for TDD serving cell c with TsRs,i = 2 

where for FDD serving cell c ksRs = {O.L...,9} is the subframe index within the frame n r, for TDD serving cell c. if 

the UE is configured ·with two or four additional SC-FDMA symbols in UpPTS. ksRs is defined in Table 8.2-6; 

otherwise ksRs is defined in Table 8.2-3. 

AUE configured for type i 1riggered SRS transmission is not expected to receive type i SRS 1riggering events 
associated ·with different values of trigger type 1 SRS transmission parameters. as configured by higher layer signalling, 
for the same subframe and the same serving cell. 

For TDD serving cell c, and a UE configured with EIMTA-AfainConfigServCell-r 12 for a serving cell c, the UE shall 
not transmit SRS in a subframe of a radio frame that is indicated by the corresponding eiMTA-1.JL/DL-configuration as 
a downlink subframe, 

AUE shall not transmit SRS whenever SRS and a PUSCH transmission corresponding to a Random Access Response 
Grant or a retransmission of the same transport block as part of the contention based random access procedure coincide 
in the same subframe, 

Table 8.2-1: UE Specific SRS Periodicity TsRs and Subframe Offset Configuration l~(fe: 

for trigger type 0, FDD 

0-1 2 lm~s 
2-6 5 lsRs - 2 
7-16 10 lsRs - 7 
17 -- 36 20 lsRs -- 17 
37- 76 40 lsRs- 37 

77 -156 80 lsRs- 77 
157---316 160 lsRs -- 157 
317- 636 320 lsRs- 317 

637 -1023 reserved reserved 
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kSRS 

Table 8.2-2: UE Specific SRS Periodicity T~Rs and Subframe Offset Configuration T~ffset 

for trigger type 0, TDD 

0 2 0, 1 
1 2 0,2 
2 2 1, 2 
3 2 0, 3 
4 2 1, 3 
5 2 0,4 
6 2 1, 4 
7 2 2, 3 
8 2 2,4 
9 2 3,4 

10 -- 14 5 lsRs -- 10 
15- 24 10 lsRs -15 
25-44 20 lsRs - 25 
45 -- 84 40 lsRs -- 45 
85- 164 80 k,RS - 85 

165 - 324 160 lst=?s - 165 
325-644 320 lsRs - 325 

645 - 1023 reserved rese1ved 

Table 8.2-3: ksRs for TDD 

in case UpPTS 
0 2 3 4 5 6 7 

I 

len th of 2 s mbols 

kSRS in case UpPTS 
2 3 4 6 7 

_ _length of 1 symbol 

Table 8.2-4: UE Specific SRS Periodicity I~Rsi and Subframe Offset Configuration l
0
JJ:set,1 

for trigger type 1, FD□ 

0 ·-· 1 2 lsRs 
2-6 5 lsRs- 2 
7-16 10 ls;,s- 7 

17 ·-· 31 reserved reserved 
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Table 8.2-5: UE Specific SRS Periodicity T~Rs,i and Subframe Offset Configuration 1 offset,i 

for trigger type 1, TDD 

0 reserved reserved 
1 2 0,2 
2 2 1, 2 
3 2 0, 3 
4 2 1, 3 
5 2 0,4 
6 2 1, 4 
7 2 2, 3 
6 2 2,4 
9 2 3,4 

10-14 5 lsRs -10 
15- 24 10 Ism; -15 
25--- 31 reserved reserved 

Table 8.2-6: ksRs for TDD and UE configured with two or four additional SC-FD MA symbols in UpPTS 

kSRS ifl 

case 
UpPTS 

0 2 3 5 6 7 8 length 
of 4 
symbol 
s 

kSRS in 

case 
UpPTS 2 3 7 6 
length 
of 1 
symbol 

3GPP 

DAINGEAN 0003114 



Release 12 198 3GPP TS 36.213 V12.8.0 (2015-12) 

8.3 UE HARQ-ACK procedure 
For FDD, and servmg cell with frame strnchife type 1, an HAR<J-ACK received on the PHI CH assigned to a U E in 
subframe I is associated with the PUSCH transmission in subframe 1-4. 

For FDD-TDD, and serving cell with frame structure type l, and UE not configured to monitor PDCCH/EPDCCH in 
another serving cell wiih frame stmc1ure iype 2 for scheduling the seiving cell, an HARQ-ACK received on ihe PHI CH 
assigned to a UE in subframe i is associated w1th the PUSCH trnnsrniss10n in s1Jbframe i-4. 

For FDD--TDD, if a servmg cell is a secondaiy cell with frame s1rnctme type 1 and if the UE is configured to monitor 
PDCCHiEPDCCH in another serving cell with frame strnchtre type 2 for scheduling the serving cell, then an HARQ­
ACK received on the PHICH assigned to a UE in subframe i is associated with PUSCH transmission on the serving cell 
in subframe 1-6. 

For TDD, if tile UE is not configured withEJ.MI'.4--MainCon/igServCell--rl 2 for any serving cell and, if a UE is 
configured ·with one serving cell, or if the UE is config1ITed with more than one serving cell a11d the TDD UL/DL 
configuration of all the configured serving cells is the same, 

- For frame strucrure 1ype 2 UL/DL configuration 1-6, an HARQ-ACK received on the PHI CH assigned to a UE 
in subframe I is associated with tile PUSCH transmission in the subframe i-k as indicated by the following Table 
8.3--1. 

- For frame structure type 2 UL/DL configuration 0, a11 HARQ-ACK received on the PHlCH in the resource 
corresponding to IpmcH ccc O , as defined in subclause 9 .1.2, assigned to a UE in subframe i is associated with 

the PU SCH transmission in the subfraine i-k as indicated by the following Table 8.3-1. For frame structure type 
2 UL/DL configuration 0, an HARQ-ACK received on the PHI CH in the resource corresponding to JPH!CH ccc 1, 

as defined in subclause 9.1.2. assigned to a UE in subframe I is associated with the PUSCH transmission in the 
subframe i-6. 

For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two 
configured serving cells is not ihe same, or if the UE is configured w iih E!MT4-AdainCon/zgS'ervCell-r 12 for at least 
one serving cell, or FDD-TDD and serving ceH is frame s1rnctme type 2, 

- For serving cell with an UL-reference UL/DL configuration (defined in subclause 8.0) belonging to 
{ l,2,3,4,5,6}, an HARQ-ACK received on the PHICH assigned to a UE in subframe i is associated with the 
PUSCH transmission in the subframe 1-k for the serving cell as indicaied by the following Table 8.3-1, where 
"TDD UL/Di .. Configuration" in Table 8.3--1 refers 10 1he UL-reference UL!DL Config1Jrntion. 

For a serving cell with UL-reference UL/DL configuration O (defined in subdause 8.0), an HARQ-ACK 
received on the PHICH in the resource corresponding to J PHJCH = 0, as defined in subclause 9.1.2, assigned to a 

UE in subframe i is associated with the PUSCH inmsmission in 1he s1Jbfrarne 1-k for 1he serving cell as indicated 
by the following Table 8.3-1, where "TDD UL;DL Configuration" in Table 8.3-1 refers to the UL-reference 
UL/DL configuration. For a serving cell with UL-reference UL;DL configuration 0, an HARQ-ACK received on 
the PI-ITCH in the resource corresponding io IpmcH = 1, as defined in subclause 9. l .2, assigned to a UE in 

subframe ; is associated with the PUSCH transmission in the subframe 1-6 for the serving cell. 

- For FDD-TDD, if a serving cell is a secondary cell with UL-reference UL/DL configuration O and if tile UE is 
configured to monitor PJJCCH/EPDCCH in another serving cell with frame structure type 1 for scheduling the 
serving cell, for dmvnlink subframe 1, if a transport block was transmitted in the associated PUSCH subframe i-6 
for the serving cell then PHI CH resource corresponding to that transport block is not present in subframe i. 
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Table 8.3-1 k for TDD configurations 0-6 

TDD UL/DL subframe number i i 
Configuration o 1 • 2 3 • 4 5 i 6 7 i 3 9 i 

0 7 4 7 4 i 
4 6 4 6 

2 6 I 6 
3 6 I 6 6 
4 I 6 6 
5 I 6 
6 6 4 7 4 6 

The physical layer in the UE shaJl deliver indications to the higher layers as follows: 

For FDD, and for TDD with a UE configured with one serving cell, and for 'TDD with a UE configured witil more than 
one serving cell and with TDD UL/DL configuration of all configured serving cells 1he same, and UE is not configured 
with ElMTA-AfainConfigServCei l-r 12 for any serving celL for downlink or special subframe 1. if a transport block was 
transmitted in the associated PUSCH subframe then: 

if ACK is decoded on the PHI CH corresponding to that transport block in subframe 1, or if that transport block is 
disabled by PDCCH/EPDCCH received in downlink or special subframe 1, ACK for !ha! transport block shall be 
delivered to the higher layers; else NACK for that transport block shall be delivered to the higher layers. 

For TDD, if the UE is configured with more than one serving cell, and if at least two serving cells have different UL/DL 
configurations, or the UE is configured with ELWA-MainConfigServCell-r 12 for at least one serving cell, or for FDD­
'IDD, for downlink or special subframe i, if a transport block was trnnsmiited in the associaied PUSCH subframe then: 

if ACK is decoded on the PHICH conesponding to tilat transport block in subframe i, or iJthat transport block is 
disabled by PDCCH/EPDCCH received in downlink or special subfran1e 1, ACK for that transport block shall be 
delivered to the higher layers; or 

if a PHI CH resource corresponding to that transport block is not present in subframe i or if UE is not expected to 
receive PJ-HCH corresponding to that transport block in snbfrarne i. ACK for that transport block shall be 
delivered to the higher layers. 

else NACK for that transport block shall be delivered to the higher layers. 
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8.4 UE PUSCH hopping procedure 
The UE shall petlorm PU SCH frequency hopping if the single bit Frequency Hopping (FH) field in a corresponding 
PDCCH/EPDCCH with DCI fonnat O is set to 1 and the uplink resource block assignment is type O otheiwise no 
PUSCH frequency hopping is peiformed. 

AUE performing PUSCH frequency hopping shall determine its PUSCH Resource Allocation (RA) for the firsi slot of 

a subframe (SJ) including the lmvest index PRB ( (n)) in subframe n from the resource allocation field in the latest 

PDCCH!EPDCCH with DCI fonnat O for the same transport block. Tf there is no PDCCH/EPDCCH for the same 
transport block, ihe UE shall determine its hopping type based on 

the hopping information in the most recent semi-persistent scheduling assignment PDCCH/EPDCCH, when 
the initial PUSCH for the same transport block is semi-persistently scheduled or 

the random access response grnni for the same iransport block, when the PUSCH is initiated by ihe random 
access response granL 

The resource aHocation field in DCI formal O excludes either 1 or 2 bits used for hopping information as indic:aied by 
Table 8.4-1 below where the number of PUSCH resource blocks is defined as 

Type 1 PUSCH hopping 

Type 2 N so === l PUSCH hopping 

Type 2 N sb > 1 PUSCH hopping 

For type land type 2 PUSCH hopping, FJ-I:_r = Nir + l if N1~;, is an odd number where Nr,f defined in [3]. 

ivl!f/ "' N~' in other cases. The size oft.he resource allocation field in DCI format O after excluding either l or 2 bits 

shall be y = llog 2 (N1~~1 (N1~;: + 1) / 2) l -NuL _hap, where " 1 or 2 bits. The number of contiguous RRs 

ihai can be assigned to a iype- l bopping user is hmi1ed io l 2 v I N~~-J. The number of contignous RBs ihai can be 

assigned to a 1ype-2 hopping user is limited to min( L2v I N;/f; J, lN:;{srn I Nsh J ), where the nnrnber of sub-bands 

N,b is given by higher layers. 

AUE performing PUSCH frequency hopping shall use one of two possible PUSCH frequency hopping types based on 
the hopping informaiion. PUSCH hopping 1ype l is described in snbclause 8.4. l and type 2 is described in subclause 
8.4.2. 

Table 8.4-1: Number of Hopping Bits NuL._hop vs. System Bandwidth 

50-110 2 

The parameter Hopping-mode provided by higher layers determines if PUSCH frequency hopping is "inter-subframe" 
or "intra and inter-subframe". 
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8.4.1 Type 1 PUSCH hopping 

For PUSCH hopping iype l the hopping bit or bits indicated in Table 8.4- l determine riPJw(i) as defined in Table 8.4-2. 

The lowest index PRB ( (1)) of the 1sr slot RA in subframe I is defined as 

n;}-1:, (i) = RBsTART, and RBsrARr is obtained from the uplink scheduling grant as in subclause 8.4 and subclause 8. l. 

The lowesi index PRB ( n PRB (i)) of ihe 2nd slot RA in subframe i is defined as n PPJ3 (i) " nPRB (i) + "/'✓ f;f I 2 . 

The set of physical resource blocks to be used for PUSCH transmission are LcRBs contiguously allocated resource 

blocks from PRB index n,~,:W (I) for the l st slot, and from PRE index n PJIB (i) for tile 2nd slot, respectively, where 

l.rn13, is obtained from the uplink scheduling grant as in subclause 8/-l- and subclause 8. l. 

If the Hopping-mode is "inter-subframe", the pt slot RA is applied to even CURRENT_TX_NB, and the 2rnJ slot RA is 
applied to odd CURRENTTXNB, where CURRENTTXNB is defined in [8]. 

8.4.2 Type 2 PUSCH hopping 

[n PUSCH hopping type 2 the set of physical resource blocks to be used for transnnssion in slot ns is given by the 

scheduling grant together with a predefined pattern according to [3] subclause 5.3.4. 
If the system frame number is not acquired by the UE yet, the UE shall not transmit PUSCH with type-2 hopping and 
N,b > 1 for TDD, where ,"i,b is defined in [3]. 

Table 8.4-2: PDCCH/EPDCCH DC! format O hopping bit definition 

Type 2 PUSCH Hopping 

00 

50 ·--110 2 
01 I 4 _j + n't,k (i) j mod N ~iSCH 

/ 

10 

11 

8.5 UE Reference Symbol (RS) procedure 
IfUL seqnence-group hopping or sequence hopping is configured in a seiving cell, it applies to all Reference Symbols 
(SRS, PUSCH and PUCCI-I RS). If disabling of the sequence--group bopping and seq1Jence hopping is configured for the 
UE in the serving cell through the higher-layer parameter IJjsable-sequence-group-hopping, the sequence-group 
hopping and sequence hopping for PUSCH RS are disabled. 
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8.6 Modulation order, redundancy version and transport block 
size determination 

To determine the modulation order, redundancy version and transport block size for the physical uplink shared channel, 
the UE shall first 

- read the "modulation and coding scheme and redundancy version" field ( I Mes ), and 

- check tile "CS[ request" bit field, and 

- c:ornpuie the iotal number of allocated PRBs ( N PRB ) based on the procedure defined in subclause 8, l, and 

- compute the number of coded symbols for control information. 

8.6.1 Modulation order and redundancy version determination 

ForO ~; !Mes :; 28. the modulation order ( Q,r.) is determined as follows: 

- If the UE is capable of supporting 64QAM in PUSCH and has not been configured by higher layers to transmit 

only QPSK and 16QAM. the modulation order is given by Q~, in Table 8.6, 1-· l. 

- Tfthe UE is not capable of supporting 64QAM in PUSCH or has been configured by higher layers to transmi1 

only QPSK and 16QAM, Q~ is first read from Table 8.6.1-l. The modulation order is set to Q,, = min(4,Q;,). 

- If the parameter tliBundling provided by higher layers is set to TRUE, then the modulation order is set to 

Q,,, = 2 . Resource allocation size is restricied to N PRB s 3 applies in this case if the UE does not indicate 

snppmt by higher layers to operate withoui ii. 

For 29 s I :vies s 31 the modulation order ( Qm ) is detemrined as follmvs: 

- ifDCI fonnat O is used and !Mes= 29 or, ifDCI format 4 is used and only 1 TB is enabled and !Mes= 29for 

the enabled TB and the signalled number of transmission layers is 1, and if 

- the "CSI request" bit field is l bit and the bit is set to tiigger an aperiodic report and, N PRB s 4 or, 

tile "CS[ request" bit field is 2 bits and is triggering an aperiodic CSI report for one serving cell according to 

Table 7.2.1-lA, and. NPRB s 4 or, 

tile "CS[ request" bit field is 2 bits and is triggering an aperiodic CSI report for more than one serving cell 

according to Table 7.2,l-·lA and, NPRB::; 20 or. 

- tile "CS[ request" bit field is 2 bits and is triggering an aperiodic CST report for one CST process according io 

Table 7.2. l-i Band N PRB ::; 4 or, 

- the "CST request" bit field is 2 bits and is triggering an aperiodic CSI report for more than one CSI process 

according to Table 7.2.1- lB and N PRB s 20 or. 

- the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for one CSI process or { CSI 

process, CSI subframe set}-pair according to Table 7.2.1-lC and NPRB s 4 or, 

1he "CSI request" bit field is 2 bias and is triggering an aperiodic: CSl report for more than one CSl process 

and/or { CSl process, CSl subframe set}-·pmr according to Table 7.2.1--lC and NPRB :; 20, or 

- ihe "CSI request" bit field is 3 biis and is triggering an aperiodic CST report for one CST process according to 

Table7.2.l-1DorTable7.2.l-lEand NPRB ::;4,or 
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- the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for more than one CSI process 

according to Table 7.2.i-iD or Table 7.2.1-lE and NPRB :S; x, 

then the modulation order is set to Q"' = 2 . 

- Oiherwise, the modulation order shall be detem1ined from the DCI transported in ihe latest PDCCH/EPDCCH 
with DCT format 0/4 for the same transport block using O :s; I Mes :s; 28. If there is no PDCCH/EPDCCH with 

DCI formal 0/4 for !he same transport block using O::; 1 Mes ::; 28. the modnlaiion order shall be determined frmn 

- tile most receni semi-persisieni scheduling assignment PDCCH/EPDCCH, when the initial PUSCH for the 
same transport block is senn-persistently scheduled. or, 

1he random access response grant for the same transport block. when the PU SCH is ini1iated by the random 
access response grant. 

The UE shall use 

channeL 

and Table 8.6. l- l to determine the redundancy vers10n (n•ia,) to use in the physical uplink shared 

Table 8.6.1-1: Modulation, TBS index and redundancy version table for PUSCH 

••••• Mci,{Jdex···· ModWaij[OOrder I rns111dex Redundi11Versiom I 
0 2 0 0 
1 2 1 0 
2 2 2 0 
3 2 3 0 
4 2 4 0 
5 2 5 0 
6 2 6 0 
7 2 7 0 
8 2 8 0 
9 2 9 0 
10 2 10 0 
11 4 10 0 
12 4 11 0 
13 4 12 0 
14 4 13 0 
15 4 14 0 
16 4 15 0 
17 4 16 0 
18 4 17 0 
19 4 18 0 
20 4 19 0 
21 6 19 0 
22 6 20 0 
23 6 21 0 
24 6 22 0 
25 6 23 0 
26 6 24 0 
27 6 25 0 
28 6 26 0 
29 1 I 
30 i-eserved 2 I 
31 3 I 

8.6.2 Transport block size determination 

ForO ~; :<:: 28, the UE shall first determine ihe TBS index ( I rns) using 1 Mes and Table 8.6. l- l except if ihe 

transport block is disabled in DCI format 4 as specified below. For a transport block ihai is noi mapped to two-layer 
spatial mnltipiexing, the TBS is determined by 1he procedure in snbc:iause 7.L7.2.L For a 1xansport block that is 
mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in subclause 7.17.2.2. 
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For29 :; /Mess:: 31, 

- ifDCI format O is used and I MCS = 29 or. ifDCI fonnat 4 is used and only l TB is enabled and I MCS = 29 

for the enabled TB and the number of transmission layers is 1, and if 

- the "CSI request" bit field is 1 bit and is set to trigger an aperiodic CSI report and l-! PRB s:: 4 or, 

tile "CS[ request" bit field is 2 bits and is triggering an aperiodic CSI report for one serving cell according to 

Table7.2.l-lA,and, NPRB ::;4 or, 

- tile "CS[ request" bit field is 2 bits and is triggering aperiodic CSI repori for more than one serving cell 

according io Table 7.2.1-lA and, NPRB ::; 20 or, 

- the "CST request" bit field is 2 bits and is triggering an aperiodic CSI report for one CSI process according to 

Table 7.2.l-iB and NPRB S:: 4 or, 

- the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for more than one CSI process 

according to Table 7.2.1- lB and. N PRB S:: 20 or, 

1he "CSI request" bit field is 2 bias and is triggering an aperiodic: CSl report for one CSl process or { CSI 

process, CSI subframe set}--pau according to Table 7.2.1·-lC and NPRB s:: 4 or, 

- ihe "CSI request" bit field is 2 biis and is triggering an aperiodic CST report for more than one CST process 

and/or { CSl process, CSl subframe set}--pmr according to Table 7.2.1--lC and NPRB :; 20,, or 

- the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for one CSI process according to 

Table7.2.l-1DorTable7.2.l-lEand NPRB :s-;4,or 

- the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for more than one CSI process 

according to Table 7.2.1-lD or Table 7.2.1-lE and N PPJ3 :::; x, 

then there is no 1ransport block for the UL--SCH and only the control information feedback for the c:nrrent PUSCH 
reporting mode is transmitted by the UE. 

- Otherwise, the transport block size shall be detennined from the initial PDCCH/EPDCCH for the same transport 
block using O '.; J Mes :; 28. lf there is no initial PDCCH/EPDCCH with an uplink DCI format for the same 

transport block using O s; I Mes s; 28, the transport block size shall be detennined from 

- the most recent semi-persistent scheduling assig1m,ent PDCCHiEPDCCH, when the initial PUSCH for the 
same transport block is semi-persistently scheduled, or, 

- tile random access response grant for the same transport block, when the PUSCH is initiated by the random 
access response grant. 

In DCI format 4 a transport block is disabled if ei1her the cornbina1ion of !Mes" 0 and NPRB > l or the combination 

of JMCS = 28 and NPRB = 1 is signalled, 01herwise the 1ransport block is enabled< 
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8.6.3 Control information MCS offset determination 

Offset values are defined for single codeword PUSCH 1ransmiss10n and m1Jltiple codeword PU SCH 1.rnnsmission. 

S. -[ d d PL"SC}J · - fl' /J HARQ--ACK /JRJ d oC(ll rng e co .ewor ; ,_ - 1ransnnss10n o sets oJJ,et - , ,,ff,et an p oJf~et shall be configured to values 

according to Table 8.6.3-l,2,3 with the higher layer signalled indexes ACX if the 1.JE transmits no more tilan 

R1 
22 HARQ-ACK bits on a PUSCH, JuJJjer, and , respectively. Single codeword PUSCH transmission offset 

shall be configured to values according to [Table 8.6.3-1] with the higher layer signalled index 

if the 1.JE transmits more than 22 HARQ-ACK biis on a PUSCH. Multiple codeword PUSCH transmission 

ff nH4/IO-ACK pill d {)cm 1,,,11 b ,,c· d · l ct· T bl n 6,., 1 2 1 . l h l. h o sets !--'offset- , f'oJJset an- · offset s ili1 e cmu1gure to va ues accor mg to a e o ... ,- , ,.J w1t 1 t e ug er 

l . ll d . d HARQ--ACK ·i· t~ U"' ·~ 't t" 2" II 'RQ 'CK b't Pl.JSCII ,RT d ayer s1gna e m exes - 1 _ ,le · ,:. uansnn s no more ,ian .. !. - h 1··!-, ._ _ 1 s on a _ ._ - , 1 oJJ,et,MC an 

, respeciively. Mnltiple codeword PUSCH transmission offsei 

according to [Table 8.6.3-1] with the higher layer signalled index 

HARQ-ACK bits on a PUSCH. 

rlMRQ-ACK 
1 ojjset ,JliC ,__,l" 

shall be configured to values 

if the UE transmits more than 22 

If the UE is configured with higher layer parameter UplinkPowerContro!Dedzcated-vl 2x0 for serving cell c. and if a 
subframe belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet­
r 12. then for ihai subframe. the UE shall use 

- the higher layer indexes RI 
~ f ojj5er,set2 and 

respectively for single codeword PUSCH transmissions, and 

- the higher layer indexes and 

in place of 

BRJ and 
, ojfset 

.set2 in place of 

respectively in Tables S.6_3·-1,2,3, to determine 

pRJ , ·"JCQJ p ulJjer and P u[f:,er respectively for multiple codeword PUSCH transmissions. 
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Table 8.6.3-1: Mapping of HARQ-ACK offset values and the index signalled by higher layers 

0 2.000 

2.500 

2 3.125 

3 4.000 

4 5.000 

5 6.250 

6 8.000 

7 10.000 

8 12.625 

9 15.875 

10 20.000 

11 31.000 

12 50.000 

13 80.000 

14 126.000 

15 "LO 
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Table 8.6.3-2: Mapping of RI offset values and the index signalled by higher layers 

0 1.250 

1.625 

2 2.000 

3 2.500 

4 3.125 

5 4.000 

6 5.000 

7 6.250 

8 8.000 

9 10.000 

10 12.625 

11 15.875 

12 20.000 

13 reserved 

14 reserved 

15 rese1ved 
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Table 8.6.3-3: Mapping of CQ! offset values and the index signalled by higher !ayers 

0 reserved 

reservecJ 

2 1.125 

3 1.250 

4 1.375 

5 1.625 

6 1.750 

7 2.000 

8 2.250 

9 2.500 

10 2.875 

11 3.125 

12 3.500 

13 4.000 

14 5.000 

15 6.250 
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8. 7 UE transmit antenna selection 
UE transmit anternia selection is configured by higher layers via parameter ue-TransmitAntennaSelection. 

A UE configured with transmit antellilli selection for a serving cell is not expected to 

,. be configured with more than one anternia port for any uplink physical channel or signal for any configured 
serving cell, or 

,. be configured with trigger type 1 SRS transmission on any configured serving celL or 

.. be configured with simultaneous PUCCH and PUSCH transmission, or 

., be configmed with demodulation reference signal for PUSCH with OCC for any configured serving cell (see 
13L subclause 5.5 2.U), or 

., receive DC[ Format O indicating uplink resource allocation type l for any serving cell, or 

,. be configured with a SCG. 

IfUE transmit antenna selection is disabled or not supported by t.he UE, tile UE shall transmit from UE port 0. 

If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection 
for PUSCH in response to the most recent command received via DCI Fomtat Orn subclanse 5.3.3.2 or [4]. 
If a UE is configured with more than one serving cell. the UE may assume the same transmit anternia port value is 
indicated in each PDCCH/EPDCCH with DCI fonnat O in a given subframe. 

If open-loop UE transmit antenna selection is enabled by higher layers, the transmit antenna for PUSCH/SRS to be 
selected by the UE is not specff1ed. 

9 Physical downlink control channel procedures 
If the UE is configured with a SCG, the UE shall apply the procedures desciibed in this clause for both MCG and SCG 

- When the procedures are applied for MCG, the tenns 'secondaiy cell'. 'secondaiy cells' . 'serving cell', 'serving 
cells' in tilis clause refer to secondary cell, secondaiy cells, seiving cell, seiving cells belonging to the MCG 
respectively. 

- When the procedures are applied for SCG, the terms 'secondaiy cell'. 'secondaiy cells', 'serving cell'. 'serving 
cells" in this clause refer to secondaiy cell, secondary cells (not including PSCell), serving cell, serving cells 
belonging to the SCG respectively. The tem1 'primary cell" in this clanse refers to the PSC:ell of tile SCG. 

[fa UE is configured with a LAA Scell, the UE shall apply the procedures described in this clause assuming frame 
structme type 1 for the LAA Scell unless stated otherwise. 

9.1 

9.1.1 

UE procedure for determining physical downlink control 
channel assignment 

PDCCH assignment procedure 

The control region of each serving cell consists of a set of CCEs, nnmbered from O to ·--1 according to 

subclause 6.8.1 in [3], where is the total number of CCEs in the control region of subframe k. 

The UE shall monitor a set of PDCCH candidates on one or more activated serving cells as configured by higher layer 
signalling for control information, where monitoring implies attempting to decode each of the PDCCHs in the set 
according to all the monitored DCI formats. 

The set of PDCCH candidates 10 monitor are defined in terms of search spaces, where a search space sfl at 

aggregation level LE, (l,2,4,8} is defined by a set of PDCCH candidates. For each serving cell on which PDCCH is 

monitored, the CCEs corresponding to PDCCH candidate m of tile search space s{L) are given by 
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r f ')' ') d i \, 1 l i l · _c, t\-k+tn u10 L.1,1 ccE,k1 -•.JJ+l 

where }k is defined below, i = 0, ·· ·,L---1. For the common search space m' = m For the PDCCH UE specific search 

space, for ihe serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator field 
('' then m' = m + M LJ 

1 • nCI where nCI is the earner indica1or field value, else if 1he monitoring UE is not configured 

with carrier indicator field then m' = m, where m "0, • • • ,M' L) --1. A.J(LJ is t.he nnmber of PDCCH candidates to 

monitor in ihe given search space. 

ff a UE is configured with higher layer parameter'"-'-"'""""'-""'--"'"-''~'"-'""--'--'-" the earner indicator field value corresponds 
to ·'·"···"·'''"·"'""'"··'"·'"'"""··'·'·''"· othenvise, the carrier indicator field value is the same as ServCel/Jndex given in [ 11]. 

The UE shall monitor one common search space in every non-DRX subframe at each of the aggregation levels 4 and 8 
on the primary cell. 

AUE shall monitor common search space on a cell to decode the PDCCHs necessary to receive l\1BMS on that cell 
when configured by higher layers. 

ff a UE is not configured for EPDCCH momtoring, and if tile UE 1s not configmed with a carrier ind1eator field, then 
the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on each activated 
serving cell in every non-DRX subframe. 

If a UE is not configured for EPDCCH monitoiing, and if the UE is configured with a carrier indicator field, then the 
UE shall monitor one or more UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on one or more 
activated serving cells as configured by higher layer signalling in every non-DR.,X subframe. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is not 
configured with a carrier indicator field. then the UE shall monitor one PDCCH UE-specific search space at each of the 
aggregation levels l, 2, 4, 8 on that serving cell in all non-DRX subframes where EPDCCH is not monitored on that 
serving celL 

[fa UE is configured for EPDCCH momtoring on a servrng cell, and if 1ha1 sen1ing cell 1s activated, and if the UE is 
configured with a carrier indicator field. then the UE shall monitor one or more PDCCH DE-specific search spaces at 
each of the aggregation levels 1, 2, 4. 8 on that serving cell as configured by higher layer signalling in all non-DRX 
subframes where EPDCCH is not momtored on that seiving cell. 

The common and PDCCH UE--specffic search spaces on the primaiy cell may overlap. 

AUE configured witil the earner indicator field associated w1th mon11onng PDCCH on serving cell c simli monitor 
PDCCH configured with carrier indicator field and with CRC scrambled by C-RNTI in the PDCCH UE specific search 
space of serving cell c. 

AUE configured w iih the carrier indicator field associated with monitoring PDCCH on the primary cell shall monitor 
PDCCH configured with carrier indicator field and with CRC scrambled by SPS C-RNTI in the PJJCCH UE spec1tic: 
search space of the primary cell. 

The UE shall monitor the cmmnon search space for PDCCH without carrier indicator field. 

For the sen,ing cell on which PDCCH is monitored, if the UE is not configured with a carrier indicator field, it shall 
monitor the PDCCH UE specific search space for PDCCH without carrier indicator field, if the UE is configured with a 
carrier indicator field 1t shall mon11or the PDCCH UE specific search space for PJJCCH w1th earner indica1or field 

[f the UE is not configured witil a LAA Scell, the UE is not expected 10 monitor the PDCCH or a secondary cell ff it is 
configured to monitor PDCCH with carrier indicator field corresponding to that secondary cell in another serving cell. 

If the UE is configured ·with a LAA Scell, the UE is not expected to monitor the PDCCH UE specific space of the LAA 
SCell ifit is configured to monitor PDCCH with carrier indicator field corresponding to that LAA Scell in another 
serving celL 

For the seiving cell on which PDCCH is monitored, the UE shall monitor PDCCH candidates at least for the same 
serving cell. 
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AUE configured to monitor PDCCH candidates with CRC scrambled by C-RNTI or SPS C-RNTI with a common 
payload size and with the same first CCE index nc:CE (as described in subclause lO. l) but with different sets of DCI 

infonnation fields as defined in [4] in the 

common search space 

PDCCH UE specific search space 

on t.he primary cell shall assnme that for the PDCCH candidates with CRC scrambled by C-RNTJ or SPS C-RNTL 

if the UE is configured with the carrier indicator field associated witil monitoring the PDCCH on tile primaiy cell, 
only tile PDCCH in the common search space is transmi1ted by the primary cell: 

otherwise, only the PDCCH in the UE specific search space is transmitted by the primary cell. 

AUE configured to monitor PDCCH candidates in a given serving cell with a given DCI format size ·with CIF, and 
CRC scrambled by C- RNTI, where the PDCCH candidates may have one or more possible values of CIF for the given 
DCl fom1at size, shall assume that a PDCCH candidate with the given DCl format size may be transmitted in the given 
serving cell in any PDCCH UE specific search space corresponding to any of tile possible val!les of CIF for the g1Ven 
DCl fonnat size. 

If a serving cell is a LAA Scell, and if the higher layer paran,eter sub jrameStartPoslfwn for the Scell indicates 's07'. 

- The UE monitors PDCCH UE-specific search space cai1didates on the Scell in both the first and second slots of a 
snbframe, and ihe aggregation levels defining the search spaces are listed in Table 9. l. l - l A; 

othenvise, 

The aggregation levels defining tile search spaces are listed rn Table 9.1. l- i. 

The DCI formats that tile UE shall moni1or depend on the configured transmission mode per eacil serving cell as 
defined in subclause 7 .1. 

If a UE is configured with higher layer paran,eter sk1pJ\1omlonngDC1:format0-JA for a serving cell, the UE is not 
required to monitor the PDCCH ·with DCI Fonnat 0/lA in the UE specific search space for that serving cell. 

[fa UE is configured with higher layer parameterpdcch-candidateReductions for a UE specific search space ai 
aggregation level L for a serving cell, the corresponding number of PDCCH candidates is given by 
~1(L) --- .:iJ, ~.,(Ll) , lf(L) . 

11- --- fOlITTti \cl x 1 v fuiz , where the value of a is determined according io Table 9 .1.1-2 and iv _f;,iz 1s 

determined according to Table 9.1. l-l by replacing A1(L)with lvf;tJi. 

Table 9.1.1-1: PDCCH candidates monitored by a UE 

1 6 6 

UE-specific 
2 12 6 
4 8 2 
8 16 2 

Common 
4 16 4 
8 16 2 
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LIE-specific 

Table 9.1. 1-1A: PDCCH candidates monitored by a UE on LAA Seel! 

2 12 
4 8 
8 16 

Table 9.1.1-2: Scaling factor for PDCCH candidates reduction 

1#foifot~r#:i1ij~@ijijW.##1ijn~ @VM@@n w ! 
0 0 

0.33 
2 0.66 
3 

For the common search spaces, Yz is set to O for tile two aggregation levels L cc 4 and L cc 8 

For the lJ::E-specific search space c;:(L! Uk ai aggregation level L, ihe variable Yz is defined by 

h v o /, ·2 9827 ') 6""5'{~ a1·d k-, i n /"' I ,., · th 1 t l ·t1 · d. f w ere 1 _ 1 = nRNT[ * . A = ., , L = ., ., 1 i --- l_ s ~-- , "s 1s es o num )er vn 11n a ra 10 rame. 

The RNTI value nsed for nRNTI is defined in snbclause 7.1 in downlink and subclause 8 in uplink. 

9.1.2 PHICH assignment procedure 

[fa UE is not configured with multiple TAGs, or if a UE is configured with mnltipie TA Gs and PU SCH transmissions 
scheduled from serving cell c in subframe n are not scheduled by a Random Access Response Grant corresponding to a 
random access preamble transmission for a secondary cell 

- For PUSCH transmissiom; scheduled from serving cell c in subframe n. the UE shall detennine the 
corresponding PHI CH resonrce of serving cell c in subframe n + kPH!CH, where 

kPHICH is always 4 for FDD. 

kpi!fCJ! is 6 for FDD-TDD and serving cell c frame stmctme iype 2 and the PUSCH transmission is for 

another serving cell with frame stmctnre iype 1. 

kPHTCH is 4 for FDD-TDD and serving cell c frame strncture type land the PUSCH transmission is for a 

serving cell with frame strncture type 1. 

kPHJCH 1s given in table 9. i .2-l for FDJJ-TDD and seiving cell c frame strnc11ife type land the PUSCH 

1ransmiss10n is for another servrng cell with frame strnc11ife type 2. 

- For TDD, ff the UE is not configured with EfMTA-AfmnConfigServCel!-rl Z for any serving cell and, if the UE is 
configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL!DL 
configuration of all the configured serving cells is the same, for PUSCH transmissions scheduled from serving 
cell c in subfmme n, the UE shall determine the corresponding PHlCH resource of serving cell c in snbframe 

n + kpmcH, where knncH is given in table 9. i.2- l. 

- For TDD, if the UE is configured ·with more than one serving cell and the TDD UL!DL configuration of at least 
two configured serving cells is not tile same, or if the UE is configured with EJAdTA-MaznConjigServCell-r J 2 for 
at least one serving cell , or for FDJJ-TDD and serving cell c frante stmcture type 2, for PUSCH transmissions 
scheduled from serving cell c in subframe n, the UE shall determine the corresponding PHICH resource of 
serving cell c in subframe n + kPHICH, where kpHJcH is given in !able 9. I .2·-1, where the "TDD UL!1)L 
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Configuration" in the rest of this subclause refers to the UL-reference UL/DL configuration (defined in 
subclause 8.0) of ihe serving cell corresponding to the PUSCH transmission. 

[fa UE is configured with rrmltiple TA Gs, for PUSCH lrnnsrnissions on subframe II for a secondary cell c scheduled 
by a Random Access Response grant corresponding to a random access preamble transmission for the secondary cell c, 

- For TDD, if the 1.JE is configured with more ihan one seiving cell and the TDD UL!DL configuraiion of at least 
two configured serving cells 1s not tile same, or ff the UE is configured witil EJlv1TA-MainConfig5ervCell-r 12 for 
at least one serving cell, or for FDD-TDD and serving cell c frame structure type 2, the "TDD UL;DL 
Configuration" in the rest of this subclause refers to the UL-reference UL/DL config1ITation (defined in 
snbclause 8.0) of secondary cell c. 

- If the UE is not configured to monitor PDCCH/EPDCCH with carrier indicator field corresponding to secondary 
cell c in another serving cell, 1he 1.JE silali de1ermine ihe conesponding PHiCH resource on tile secondary cell 

c in subfran1e n + kpJfJCH ) Vt1here 

kpmrn is always 4 for FDD and where KpHJCrf is given in table 9.1.2-1 for TDD. 

kPHJCH is 4 for FDD-TDD and secondary cell c frame simctme type l 

k PHICH is given in table 9 .1.2-1 for FDD-TDD and secondary cell c frame strncture type 2 

- If the UE is config1ITed to monitor PDCCHiEPDCCH with carrier indicator field corresponding to secondary cell 
c in another serving cell cl, ihe UE configured wit.h multiple TACis shall determine the corresponding PI-ITCH 

resource on tile serving cell c i in subframe n + kpHJcH. where 

kpmrn is always 4 for FDD and where kPHJCH is given in table 9.1.2-1 for TDD. 

kPHJCH is 4 for FDD-TDD and primaiy cell frame stmciure type l and frame sirnctme type l for secondary 

cell c and serving cell c 1 

kPHJCH is given in table 9. l .2- l for FDD-TDD and seiving cell c frame stmcture type 2 

kPHJC!f is 6 for FDD-IDD and serving cell c frame structure type 1 and serving cell c1 frame strncture 

type 2 

For subframe bundling operation, the coJTesponding PHJCH resource is associated with the last subframe in the bundle. 

Table 9.1.2-1: kpiffC/f for TDD 

2 6 6 
3 6 6 6 
4 6 6 
5 6 
6 4 6 6 4 7 

The PHICH resource is identified by the index pair (nJ:;.;;tH ) where is tile PHJCH group number and 

11 J;;J1cH is the orthogonal sequence index within the group as defined by: 

n'f;,~f[i-f = ( l PRB RA + n DMRS I modN f7iffI-f + 1PHICH Nf:/i}'t"H 
i i Jf'" seq ___ ,: 1 ;~ 1group i ,1 -·d 2 r.rP.,11Ctf 

npf1JC1J --- tL PRE RA' 1\i PfJICFI J+ n DA1RS,, nto -1v SF 

where 
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n nivms is mapped from the cyclic shift for DlVJRS field (according to Table 9. 1.2-2) in the most recent 

PDCCH/EPDCCH with uplink DCI format [4] for the transpo1t block(s) associated with the 
corresponding PUSCH transmission. nDMRS shall be set to zero, if there is no PDCCH/EPDCCH with 

uplink DCl fonnat for the same transport block, and 

[3J. 

if the initial PUSCH for the same transport block is semi-persistently scheduled, or 

if the initial PUSCH for the same transport block is scheduled by the random access response 
grant. 

is the spreading factor size used for PHICH modulation as described in subclause 6.9. l in 

for the first TB of a PlJ SCH with associated PDCC:H/EPDC:CH or for the case of 

no associated PDCCHiEPDCCH when the number of negatively acknowledged 

TBs is not equal to the number of TBs rndicated in the most recent 

PDCCH/EPDCCH associated with the colTespouding PUSCH 

for a second IB of a PUSCH with associated PDCCH/EPDCCH 

where j ~::.!Jst ii"dex is tile lowest PRB index in the first slot of the corresponding PUSCH 

transmission 

is the muuber of PHI CH groups configured by higher layers as described in subclause 6.9 of 

[3], 

il 
I PHJCH cc 10 

C 

for TDD UL!DL configurationO with PUSCH transrnissionm subfrarnen = 4 or 9 

otherwise 

Table 9.1.2-2: Mapping between nDMRs and the cyclic shift for □MRS field 
in PDCCH/EPDCCH with uplink DC! format in [4] 

001 
010 2 
011 3 
100 4 
101 5 
110 6 
111 7 

Control Format Indicator (CFI) assignment procedure 

PHJCH duration is signalled by higherlayers according to Table 6.9 .3-1 in [3]. The duration signalled puts a lower 

hmit on the size of the control region determined from the control fomtat indicator (CFl). When Nfi'fl > 10, if 

extended PHICH duration is indicaied by higher layers ihen the UE shall assume that CFI is equal to PHI CH dmation. 

In subframes indicated by higher layers to decode PMCH, wilen N[?t > lO , a UE may assume that CFI is equal to the 

value of the higher layer parameter non,lvJBSP?,iregionLength [1 l] 

9.1.4 EPDCCH assignment procedure 

For each serving cell, higher layer signalling can configure a UE with one or two EPDCCH-PRB-sets for EPDCCH 
monitoring. The PRB--pairs corresponding to an EPDCCH--PRB--se! are indicated by h1gher layers as described in 
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subclause 9.1.4.4. Each EPDCCH-PRB-set consists of set of ECCEs numbered from Oto NECCE,p,k -1 where 

NECCE,p,k is the number of ECCEs in EPDCCH-PRB-set p of subframe k. Each EPDCCH-PRB-set can be 

configured for either localized EPDCCH transmission or distributed EPDCCH transmission. 

The UE shall monitor a set of EPDCCH candidates on one or more activated serving cells as configured by higher layer 
signalling for control information, where monitoring implies attempting to decode each of the EPDCCHs in the set 
according to the monitored DCI formats. 

The set of EPDCCH candidates to monitor are defined in tem1s of EPDCCH UE-specific search spaces. 

For each serving cell, the subframes in which tile UE monitors EPDCCH UE--specff1c: search spaces are configured by 
higher layers. 

The UE shall not monitor EPDCCH 

- For TDD and nonnal dmvnlink CP, in special subframes for the special subframe configurations O and 5 shown 
in Table 4.2-1 of [3]. 

- For TDD and extended downlink CP, in special subframes for the special subframe configurations 0, 4 and 7 
shown in Table 4.2-1 of[3]. 

In subframes indicated by higher layers to decode PMCH. 

- For TDD and if the UE is configured with different ULiDL configurations for the primary and a secondary cell, 
in a downlink subframe on the secondary cell when the same subframe on the primary cell is a special subframe 
and the 1.JE is not capable of simultaneous reception and transmission on the primary and secondary cells. 

AnEPDCCH DE-specific search space E5'Y1 at aggregation level LE { 1,2,4,8,16,32 } is defined by a set of 

EPDCCH candidates. 

"J For an EPDCCH-PRB-set p, the ECCEs corresponding to EPDCCH candidate m of the search space ESt are 

given by 

(y + lm · iVEcc1c.;;.k j b) d l7'/ !Lj - ,. . ,·i + lllO Jv"Ci"''pk 
· P,•• l . V['L' ., ,L, ,. 

_, _l p 
+i 

where 

is defined below. 

i = 0, .. ·, L - i 

b === 12CJ if the UE is configured with a carrier indicator field for the serving cell on which EPDCCH is monitored, 

otherwise b c:: 0 

nCJ is the carrier indicator field value, 

1 - (' 1 ~/ U) -1 ,n - ;,_, ... lV p , 

ff the UE is no! configured wi!h a carrier indicator field for the serving cell on winch EPDCCH is monitored, M t1
) 1s 

the number of EPDCCH candidates to monitor at aggregation level L in EPDCCH-PRB-set p for the serving cell on 

which EPDCCH is monitored, as given in Tables 9.1.4-la, 9.1.4-lb, 9.1.4-2a, 9. l.4-2b, 9. l.4-3a, 9.1.4-3b, 9. l.4-4a, 
94.4-4b, 9.1.4-Sa, 9.14--Sb below; 01herwise, l is the number ofEPDCCH candidates 10 moni1or at aggregaiion 

level L in EPDCCH-PRB-set p for the serving cell rnd1c:ated by ne7 . 

If a UE is configured ·with higher layer parameter pdcch-candzdateReductions for a specific search space at aggregation 
level Lin EPJJCCH-PRB-set p for a serving cell, 1he corresponding number or EPDCCH candidates is given by 
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lit fl= round(a xi\.1f{,u ). where the value of a is determined according to Table 9.1.l-·2 and i'\,.f~'.5uu is 

detennined according to Tables 9.l.4-la to 9.l.4-5b by replacing A1f )wiih lvlf{t1z. 

If a UE is configured ·with higher layer parameter.,.,., ... "·''''"'·"'·''""··'·"''''"""·'··'··'·'"·' the carrier indicator field value corresponds 
to ,,,1 .. ,.:f.,,:,_,,.-,:c,,,.,".''~--'··'"'··'·'''··'' othenvise tile carrier indicator field value is the same as ServCelUndex given in [ l l J. 

AUE is not expected to monitor an EPDCCH candidate, if an ECCE corresponding tot.hat EPDCCH candidate is 
mapped 10 a PRB pan that overlaps in freq1Jency w1th a transmission of either PBCH or primary or secondary 
synchronization signals in the same subframe. 

If a UE is configured with two EPDCCH-PRB-sets with the same n;'if;:;cc:El value (where n;'c~;JCCH is defined in 

subclause 6.10.3A l in [3]), if the UE receives an EPDCCH candidate with a given DCI payload size corresponding to 
one oft.he EPDCCH-PRB-sets and mapped only io a given set ofREs (as described in subclause 6.SA.5 in [3]), and if 
the UE is also configured to monitor an EPDCCH candidate with the same DCI pay load size and conesponding to the 
other EPDCCH-PRB-set and which is mapped only to the same set ofREs. and if the number of the first ECCE of the 
received EPDCCH candidate is used for detennining PUCCH resource for HARQ-ACK transmission (as described in 
subcl:mse lO. l .2 and subclause l O. l .3 ), the number of tile first ECCE shall be determined based on EPDCCH-PRB-set 

p===O. 

The variable is defined by 

--· ( L1 " )111od n --- : 2 p • 1 r,k-1, _.__J 

=== 39827, .,( === 39829. D" 65537 and k = L ns/2 J, ns is the slot number within a 

radio frame. The RNTl value used for nRNTl is defined in subclause 7 .1 in downlink and subclause 8 in uplink. The 

DCI formats that the UE shall monitor depend on the configured transmission mode per each serving cell as defined in 
subclause 7 .1. 

If a UE is configured with higher layer parameter d1sableDCIFormat01.4. for a serving cell, the UE is not required to 
monitor the EPDCCH witil DCI Formai 0/ l A in the UE specific search space for ihai serving cell. 

ff a serving cell is a LAA Scell, and if !he higher layer parameter sub/rameStariPositwn for 1he Sc:ell ind1c:ates 'sOT 

the UE monitors EPDCCH UE-specific search space c:andida1es on the Seen ass1Jrning they start in bo!h 1he first 
slot and the second slot of a subframe. 

The aggregation levels defining the search spaces and the 1mn1ber of monitored EPDCCH candidates is given as follows 

- For a UE configured ·with only one EPDCCH-PRB-set for distributed transmission, the aggregation levels 
defining ihe search spaces and tile number of monitored EPDCCH candidates are listed in Table 9.1.4-la, Table 
9.1.4-lb. 

For a UE configured with only one EPDCCH-J1RB-set for localized transnnssion, tile aggregation levels defining 
the search spaces and the mtn1ber of monitored EPDCCH candidates are listed in Table 9.1.4-2a, Table 9.l.4-2b. 

- For a UE configured ·with two EPDCCH-PRB-sets for distributed transmission, the aggregation levels defining 
the search spaces and ihe number of monitored EPDCCH candidates are listed in Table 9. l .4-3a, 9. l.4-3b. 

- For a UE configured wiih iwo EPDCCH-PRB-sets for localized iransmission, the agg:regaiion levels defining ihe 
search spaces and the number or momtored EPDCCH c:andidaies are listed in Table 9.l.4-4a, 9.4.4--4b. 

For a UE configured with one EPDCCH--PRB--se! for distrib1Jted transmission, and one EPDCCH-PRB-set for 
localized transmission, the aggregation levels defining the search spaces and the number of monitored EPDCCH 
candidates are listed in Table 9. l .4-Sa, 9. l.4-5b. 

[f the UE is not configured witil a carrier indicator field for the seiving cell on which EPDCCH is monitored, 

JV~i; === N:~" of the seiving cell on which EPDCCH is monitored. lftile UE is configured with a carrier indicator field 

for the serving cell on whichEPDCCH is monitored, 2\f;}; = N~i; of the serving cell indicated by ncr. 
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For Tables 9.1.4-la, 9.1.4-ib, 9.i.4-2a, 9.1.4-2b, 9.l.4-3a. 9.l.4-3b, 9.1.4-4a, 9.4.4-4b. 9.l.4-5a, 9.l.4-5b 

- Case l applies 

- for nonnal subframes and nonnal dmvnlink CP when DCI formats 2/2A/2B/2C/2D are monitored and 
{rDL ·, ,.,, 
!YRB ,:::: ,:..,_, 'or 

- for special subframes with special subframe configuration 3,4.8 and normal downlink CP when DCI fonnats 

2/2A/2B/2C/2D are monitored and }V;i{ 2: 25 , or 

for normal subframes and nonnal downlink CP wilen DCJ formats lA/ LB/ i D/l/2/2A/2B/2C/2D/0/4/5 are 
monitored. and when nEPDCCH <104 ( nEmccu defined in subdause 6.8A. l in [3 ]), or 

for special subframes with special subframe configurabon 3, 4, 8 and nomtal downlink CP when DCI formals 
LA/ i B/l D/l/2f\J2/2B/2C/2D/0/4/5 are monitored, and when nEPDCCH < i 04 ( nEPDCCH defined in subclause 

6.SA.1 in [3 ]); 

Case 2 applies 

- for nomial subframes and extended dmvnlink CP ·when DCI formats 1A/1B/1D/l/2A/2/2B/2C/2D/0/4/5 are 
monitored or, 

- for special subframes with special subframe configuration 1,2.6,7,9 and nonnaJ dmvnlink CP ·when DCI 
formats lA/lB/lD/l/2A/2/2B/2C/2D/0/4/5 are monitored. or 

- for special subframes with special subframe configuration l ,2,3,5,6 and extended downlink CP when DCI 
formats 1A/1B/1D/l/2A/2/2B/2C/2D/0/4/5 are monitored; 

- otherwise 

- Case 3 is applied. 

is the number of PRB-pairs constituting EPDCCH-PRB-set p. 

Table 9.1.4-1a: EPDCCH candidates monitored by a UE 
{One Distributed EPDCCH-PRB-set - Case1, Case 2) 

Number of EPOCCH candidatH Number of EPDCCH candidates 
M:1,_; tor case 1 ,tt;,Ll for case 2 

L=2 i L=4 L=B L=16 L=32 L=1 i L=2 L=4 i L=8 L=16 

4 8!4 2 1 0 8 4 2 1 0 
6 6 4 3 2 6 4 3 2 

Table 9.1.4-1 b: EPDCCH candidates monitored by a UE 
{One Distributed EPDCCH-PRB-set - Case 3} 

4 

Table 9.1.4-2a: EPDCCH candidates monitored by a UE 
(One Localized EPDCCH-PRB-set - Case1, Case 2) 
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4 2 0 4 2 
8 4 2 8 4 2 
6 6 2 2 6 6 2 

Table 9.1.4-2b: EPDCCH candidates monitored by a LIE 
(One Localized EPDCCH-PRB-set - Case 3) 

4 6 6 2 2 
8 6 6 2 2 

Table 9.1.4-3a: EPDCCH candidates monitored by a UE 
(Two Distributed EPDCCH-PRB-sets - Case1, Case 2) 

4 
8 3,3 3,3 
2 5,3 5,3 
2 4,2 1,0 4,2 4,2 
4 3,3 2,2 1,0 3,3 2,2 2,1 

Table 9.1.4-3b: EPDCCH candidates monitored by a UE 
(Two Distributed EPDCCH-PRB-sets - Case 3) 

2 2 2,2 3,3 2,2 1, 1 0,0 
4 4 2,2 2,2 2.2 1, 1 1.1 
8 8 2.2 2,2 2,2 1, 1 1 1 
4 2 3,1 3,2 3,1 1, 1 1,0 
8 2 3,1 4,1 3.1 1, 1 1.0 
8 4 2,2 2,2 2,2 1, 1 1,1 

Table 9.1.4-4a: EPDCCH candidates monitored by a LIE 
(Two Localized EPDCCH-PRB-sets - Case1, Case 2) 

2 4,4 2.2 1.1 0,0 4,4 2,2 1,1 
4 3,3 3,3 1,'l 'l,1 3,3 3,3 1,1 
8 3,3 3,3 1, 1 1, 1 3,3 3,3 1.1 
2 4,3 4.2 1.1 1,0 4,3 4,2 1,1 
2 5,2 4,2 1, 1 1,0 5,2 4,2 1,1 
4 3,3 3,3 1, 1 1, 1 3,3 3,3 1.1 

3GPP 

0 

2 

0,0 
1,0 
1,0 

0,0 
1,1 
1.1 
1,0 
1,0 
1.1 

DAINGEAN 0003135 



Release 12 

2 
4 
8 
2 
2 
4 
4 
8 
8 

NOTE: 

219 3GPP TS 36.213 V12.8.0 (2015-12) 

Table 9.1.4-4b: EPDCCH candidates monitored by a UE 
(Two Localized EPDCCH-PRB-sets - Case 3} 

2 2 3,3 3,3 1,1 1, 1 
4 4 3.3 3,3 1,1 1,1 
8 8 3,3 3,3 1,1 1,1 
4 2 4,2 4;2 1,1 1, 1 
8 2 4,2 4 ., 

,L 1,1 1,1 
8 4 3,3 3,3 1,1 1,1 

Table 9.1.4-5a: EPDCCH candidates monitored by a UE {NOTE) 

2 4,4 2,2 1, 1 0,0 0,0 4,4 2,2 1, 1 0,0 
4 4,2 4,3 0,2 0,1 0,0 4.2 4,3 0,2 0,1 
8 4,1 4,2 0,2 0,2 0,1 4,'l 4,2 0,2 0,2 
4 4,3 2,4 0,2 0.1 0,0 4,3 2,4 0,2 0, 1 
8 4,1 2,2 0,4 0,2 0,1 4.1 2,2 0,4 0,2 
2 5,2 4,2 1, 1 1,0 0,0 5,2 4,2 1, 1 1,0 
8 4,1 4,2 0,2 0.2 0,1 4,1 4,2 0,2 0,2 
2 5,1 4,2 2,1 1,0 0,0 5,1 4,2 2,1 1,0 
4 6,1 4,2 0,2 0,1 0,0 6,1 4,2 0,2 0,1 

0,0 
0.0 
0,-1 
0,0 
0.1 
0,0 
0,1 
0,0 
0,0 

One loca!ized EPDCCH-PRB--set ancJ one (fatributecJ EPDCCH--PRB-set, - Case1, Case 2; 

A is the identity of the locai1zed EPDCCH-PRB-set, 

P· L 
is tlie identity of the distributed EPDCCH-PRB-set 

Table 9.1.4-5b: EPDCCH candidates monitored by a UE (NOTE) 

4,1 
4,1 

8 4,1 2 ., 
,L 

4 4,1 2.2 
8 4,1 2,2 
2 4,1 2,2 
8 4,1 2.2 
2 4,1 4,1 0,-1 
4 4,1 4,1 2,2 0,1 

NOTE: One localized EPDCCH-PRB--set ancJ one (fatributecJ EPDCCH--PRB-set ·· Case 3); 

JJi is the identity of the iocai1zed EPDCCH-PRB-set, 

p 2 is the identity oftt1e ciistributeci EPDCCH-PRB--set) 

If the UE is not configured with a carrier indicator field, then the UE shall monitor one EPDCCH UE-specific search 
space ai each of ihe aggregation levels given by Tables 9. l .4- la io 9.1.4-Sb on each activated seiving cell for which it is 
configured to monitor EPDCCH. 
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If a UE is configured for EPDCCH monitoring, and if the UE is configured with a carrier indicator field, then the UE 
shall monitor one or more EPDCCH UE-specific search spaces at each of ihe aggregation levels given by Tables 9. l .4-
la to 9. l.4-5b on one or more acfrvated serving cells as configured by higher layer signalling. 

AUE configured with the carrier indicator field associated with monitoring EPDCCH on serving cell c shaH moni1or 
EPDCCH configured with carrier indicator field a11d with CRC scrambled by C-RNTl in the EPDCCH UE specific 
search space of serving cell c. 

A UE configured with the carrier indicator field associated with monitoring EPDCCH on the primary cell shall monitor 
EPDCCH configured with carrier indicator field and with CRC scrambled by SPS C-RNTl in the EPDCCH UE specific 
search space of the primary cell. 

For the serving cell on which EPDCCH is monitored, if the UE is not configured with a carrier indicator field, it shall 
monitor the EPDCCH UE specific search space for EPDCCH ·without carrier indicator field, if the UE is configured 
wiih a carrier indicator field it shall monitor tile EPDCCH UE specific search space for EPDCCH with carrier indicator 
tield. 

AUE is not expected to monitor the EPDCCH of a secondary cell if it is configured to monitor EPDCCH with carrier 
indicator field corresponding to that secondary cell in another serving cell. For the serving cell on which EPDCCH is 
monitored, the UE shall monitor EPDCCH candidates at least fort.he same serving cell. 

A UE configured io monitor EPDCCH candidates in a given serving cell with a given DCI format size wiih CIF, and 
CRC scrambled by C- RNTl, where the EPDCCH candidates may have one or more possible values of C[F for the 
given DCI fonnat size. shall assume that an EPDCCH candidate with the given DCI format size may be transmitted in 
t.he given serving cell in any EPDCCH UE specific search space corresponding to any of the possible values of CIF for 
the given DC[ format size. 

For the seiving ceH on which EPDCCH is monitored, a UE is not required to monitor the EPDCCH in a subframe 
which is configured by higher layers to be part of a positioning reference signal occasion if the positioning reference 
signal occasion is only configured within l\.IBSFN subframes and the cyclic prefix lengih used in subframe #0 is normal 
cyclic prefix. 

AUE may assmne tile same c
111

jt value (described in subclause 6. l0.3A.1 of[3]) 1s nsed for antenna ports l07,108 

while monitoring an EPDCCH candidate associated wi!h eitiler amenna port 107 or antenna port I 08. 

AUE may assume the same cir.it value (described in subclause 6.10.3A.1 of [3]) is used for antenna ports 109,110 

while monitoring an EPDCCH candidate associated ·with either antenna port 109 or antellllli port 110. 

9.1.4.1 EPDCCH starting position 

For a given serving cell, if ihe UE is configured via higher layer signalling to receive PDSCH data transmissions 
according to transmission modes l-9, 

- if 1he UE is configmed wlth a higher layer parameter epdcch-S1.artS~mbol-.r J 1, 

o the starting OFDM symbol for EPDCCH given by index l EPDCCHStart is determined from the higher 

layer parameter, 

- otherwise 

c tile starting OFDM symbol for EPDCCH given by index lEPDCCHStart is given by ihe CFI value in ihe 

subframe of the given serving cell when N I/Jj· > l O, and l EPDCCHStart is given by the CFJ value+ l in 

1he subframe of 1he given serving cell when NJ{];,· :,; 10 

For a given serving cell, if the UE is configured via higher layer signalling io receive PDSCH daia transmissions 
according to transmission mode 10, for each EPDCCH-PRB-set, the starting OFDM symbol for monitoring EPDCCH 
in subframe k is determined from the higher layer parameter pdsch-Start-rl 1 (defined in subclause 9. l .4.3) as follows 

- if the value of the parmneter pdsch-Start-r 1 j belongs to { L2,3,4 }, 

o l'EJ'DCCHStmt is given by the higher layer parameter pdsch-Start-r 11 

- otherwise 
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o !'zPnccHs,ur1 is given by the CFJ value in subframe k of the given serving ceH when N iii > 10. and 

l' is given by the CFl value+ l in subframe k of the given serving cell when N 1
1:f s 10 .EPDCCHSrcm '.J.. 

- if subframe k is indicated by the higher layer parameter mbs.fil-SubjiwneConjigList-r 1 j (defined in subclause 
9.1.4.3). or if subframe k is subframe l or6 for frame structure type 2, 

0 

- otherwise 

ff a serving cell is a LAA Seen, and if 1he higher layer parameter sub/rameStariPositwn for 1he Seen ind1c:ates 's0T 

- for monitoring EPDCCH c:andidaies starting in the first slot of the subframe, tile starting OFDM symbol for 

EPDCCH given by index /EPDCCHStan in the first slot in a subframe; 

for monitoring EPDCCH candidates starting in the second slot ofthe subframe, the starting OFDM symbol for 

EPDCCH given by index /EPDCCHStmt in the second slot in a subframe; 

otherwise 

- the starting OFDM symbol for EPDCCH given by index l EPDCCHStart in the first slot in a subframe. 

9.1.4.2 Antenna ports quasi co-location for EPDCCH 

For a given serving cell, if the UE is configured via higher layer signalling to receive PD SCH data transmissions 
according to 1Tartsmission modes l-9. and if the UE is configured to monitor EPDCCH. 

the UE may assume the antenna ports 0 --· 3, 107 --- 1 l 0 of 1he serving cell are quasi co-located (as defined m [3]) 
with respect to Doppler shift, Doppler spread, average delay, and delay spread. 

For a given serving cell, if the UE is configured via higher layer signalling to receive PD SCH data transmissions 
according to transmission mode 10, and if the UE is configured to monitor EPDCCH, for each EPDCCH-PRB-set, 

- if the UE is configured by higher layers io decode PD SCH according to quasi co-location Type-A as described in 
subclause 7.1. l0 

tile UE may assume the antenna pons 0 --· 3, 107 --- 110 of 1he serving cell are quasi co--located (as defined in 
[3]) ·with respect to Doppler shift, Doppler spread, average delay, and delay spread. 

- if the UE is configured by higher layers to decode PD SCH according to quasi co-location Type-Bas described in 
subclause 7.1.10 

- ihe UE may assume antenna ports 15 -- 22 corresponding io ihe higher layer parameter qcl-CS!-RS­
ConjigNZPid-r l i (def:med in subclause 9. L4.3) and antenna ports 107- l 10 are quasi co--located (as defined 
in [3]) ·with respect to Doppler shift, Doppler spread, average delay, and delay spread. 

9, 1 A.3 Resource mapping parameters for EPDCCH 

For a given serving cell, if the UE is configured via higher layer signalling to receive PD SCH data transmissions 
according to transmission mode 10, and ff the UE is configured to monitor EPDCCH. for each EPDCCH-PRB--set, 1he 
UE shall use the paranteter set indicated by the higher layer parameter re-MappmgQCL-Configld-r j 1 for detennining 
the EPDCCH RE mapping (defined in subclause 6.8A.5 of [3]) and EPDCCH antenna port quasi co-location. The 
following parameters for determining EPDCCH RE mapping (as described in subclause 6.SA.5 of [31) and EPDCCH 
antenna port quasi co--location are included in the parame1er set: 

crs-PorrsC011nt-r11. 

- crs-Fi·eqSl11ft-rl 1. 

- mbsjn-S11bframeConjigL1sl-r j 1, 
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- csz-RS-ConfigZP!d-rl 1. 

- pdsch-Start-r l l. 

- qcl-C5'J-RS-ConfigNZP!d-rl 1. 

- csi-RS-CorJigZPid2-rl 2 if the UE is configured with CST subframe sets Ccsi,o and Ccsi,i by the higher layer 

parameter csi-SubjramePatternConfig-r 12 for the serving cell or the UE is configured with higher layer 
parameter CSJ--Reportzng-Type for TDD seiving cell. 

9.1.4.4 PRB-pair indication for EPDCCH 

For a given serving cell. for each EPDCCH-PRB-pair set p , the UE is configured ·with a higher layer parameter 

resource13lockAssignment-r 11 ind1eating a combinatorial index r conesponding to tile PRB index {k; 

k, < k,, 1 ) and given by equation r = Ni) ( N,;/}; - k, \, where N ~; is the number of PRB pairs 
I vx, . I 

,=0 \i RB ··· I I 

associated with the downlink bandwidth. N:~ is the number of PRB-pairs constituting EPDCCH-PRB-set p, and is 

c:ontigmed by the higher layer parameter n11mberPFUJPairs-r 11, and ( ~\ = I(: j x 
2 

y is the extended binomial 
,J,/ l O X< y 

( (Nm 
coefficient. resulting in unique label r E ~ (L . , ! · ~' - l 

l l, J\TRJ' 
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9.2 PDCCH/EPDCCH validation for semi-persistent scheduling 
A UE shall validate a Semi-Persistent Scheduling assignment PDCCH only if all the following conditions are met: 

- the CRC parity bits obtained for the PDCCH payload are scrambled with the Semi-Persistent Scheduling C­
RNTI 

- the new data indicator field is set to 'O'. [n case of DCI formats 2, 2A, 2B, 2C and 2D, ihe new data indicator 
field refers to the one for the enabled transport block. 

AUE shall validate a Senn-Persistent Scheduling assignment EPDCCH only if all the following conditions are met: 

the CRC parity bits obtained for the EPDCCH payload are scrambled with the Semi-Persistent Sdiednling C­
RNTI 

- the new data indicator field is set to 'O'. In case ofDCI formats 2, 2A, 2B, 2C and 2D. the new data indicator 
field refers to the one for the enabled transport block. 

Validation is achieved if all the fields for the respective used DCI format are set according to Table 9.2-1 or Table 9.2-
lA. 

If validation is achieved, the UE shall consider the received DCI infonnation accordingly as a valid semi-persistent 
activation or release. 

If validation is not achieved, the received DCI fonnat shall be considered by the UE as l1'lving been received with a 
non-matching CRC. 

Table 9.2-1: Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH Validation 

Modulation and coding scheme 
and redundanc version 

HARQ process number 

Modulation and coding scheme 

Redundancy version 

MSB is set to 'O' 

NIA 

NIA 

NIA 

NIA 

FDD: set to '000' 
TDD: set to '0000' 

MSB is set to 'O' 

set to '00' 

N/A 

FDD: set to '000' 
TDD: set to '0000' 

For the enabled transport block: 
MSB is set to 'O' 

For Hie enat;led iransport block: 
set to '00' 

Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH Validation 

TPC command for scheduled PUSCH 

Cyclic shift DM RS 

Modulation and coding scheme 
and redumlanc version 
Resource block assignment and 

__ hoppin resource allocation 

HARQ process number 

Modulation and codin scheme 
Redundancy version 
Resource block assignment 

set io '00' 

set to '000' 

set to '11111' 

Set to all '1 's 

NIA 

NIA 
NIA 
N/A 

N/A 

NIA 

N/A 

N/A 

FDD: set to '000' 
TDD: set to '0000' 

set to '11111' 
set to '00' 

Set to all '1 's 

For the case that the DCI format indicates a semi-persistent downlink scheduling activation, the TPC cominand for 
PUCCH field silali be used as an index to one oftlle four PUCCH resource values configured by higher layers, witil tile 
mapping defined in Table 9 .2-2 
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Table 9.2-2: PUCCH resource value for downlink semi-persistent scheduling 

'1 O' Ti1e ihird PUCCH resource value configurecJ tiy Hie t1igt1er layers 
'11' The fourth PUCCH resource va!ue confi ured by Hie higiier la 1ers 

9.3 PDCCH/EPDCCH control information procedure 
AUE shall discard the PDCCHiEPDCCH if consistent control information is not detected. 
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10 Physical uplink control channel procedures 
[f the UE is configured wiih a SCCi, the UE shall apply ihe procedures described in this clause for botil MCG and SCG 

- When tile procedures are applied for MCG, the ierms 'secondary cell', 'secondary cells' , 'serving cell', ·serving 
cells' in !his clanse refer to secondaiy cell, secondary cells, servrng cell, serving cells belonging to the MCG 
respectively. 

- When the procedures are applied for SCG, the tenns 'secondary cell', "secondary cells', ·serving cell', 'serving 
cells' in tilis clause refer to secondary cell, secondaiy cells (noi including PSCell), serving cell, serving cells 
belongmg to 1he SCG respectively. The 1erm 'primary cell' in this clause refers to the PSCell of 1he SCG. 

ff the UE is configured witil a PUCCH--SCeH, the UE shall apply the procedures described in th1s clause for both 
primary PUCCH group and secondary PUCCH group 

- When the procedures are applied for the primary PU CCH group, the terms 'secondary cell', 'secondary cells· , 
·serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells. serving cell, seiving cells 
belongmg to 1he primary PUCCI-I gronp respectively. 

When the procedures are applied for secondary PUCCI-I group, the tenns 'secondaiy cell', ·secondaiy cells', 
'serving cell'. ·serving cells' in this clause refer to secondary· cell, secondary cells (not including the PUCCH­
SCell). serving cell, seiving cells belonging to the secondary PUCCH group respectively. TI1e tenn 'primaiy 
cell' in ihis clause refers to the PUCCH-SCell of the secondary PUCCH group. 

If a UE is configured with a LAA Scell, the UE shall apply the procedures described in ihis clause assuming frame 
stmcture type 1 for the LAA Seen unless stated otherwise. 

10.1 UE procedure for determining physical uplink control 
channel assignment 

ff the UE is configured for a single seiving cell and is not configured for simultaneons PUSCH and PUCCI-I 
transmissions, then in subframe n uplink control infonnation (UCI) shall be transmitted 

on PUCCH using format l/la/lb/3 or 2/2a/2b if the UE is not transmitting PUSCH 

on PUSCH if the UE is transmitting PUSCH in subframe n unless the PUSCH transmission corresponds to a 
Random Access Response Grant or a retransmission of the same transport block as part of the contention based 
random access procedure, in which case UCT is not transmiited 

If the UE is configured for a single seiving cell and simultaneous PUSCH and PUCCJ-J iransmission, then in 
subframe n UCI shall be transmitted 

on PUCCH using fomtat 1/la/l b/3 ff the UC[ consists only ofHARQ--ACK andior SR 

on PUCCH using fomtat 2 ff the UCI consists only of periodic CSi 

on PUCCH using fomtat 2/2a/2bi3 ff the UC[ consists of periodic CSJ and HARQ-ACK and ff the UE is no! 
trai1smitting PUSCH 

on PUCCH and PUSCH if the UCI consists ofHARQ-ACK!HARQ-ACK+SRipositive SR and 
periodic/aperiodic CSI and if the UE is transmitting PUSCH in subframe n, in which case the HARQ­
ACK!HARQ-ACK+SR/pos1tive SR is transmitted on PUCCH using fonnat lilailb/3 and the periodiciaperiod1c: 
CSI transmitted on PUSCH unless the PU SCH transmission corresponds to a Random Access Response Grant 
or a retrai1smission of the same tram;port block as pari ofthe contention based random access procedure, in 
which case periodic/aperiodic CST is not transmitted 

If the UE is configured witil more than one serving cell and is not configured for simultaneous PUSCH and PUCCH 
transmission. then in subframe n UCI shall be transmitted 

on PUCCH using fomtat 1/la/l b/3/4/5 or 2/2a/2b if tile UE 1s no! transmitting PUSCH 
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on PUSCH of the serving cell given in subclause 7 .2. i if the UCI consists of aperiodic CSI or aperiodic CSI and 
HARQ-ACK 

on primary cell PUSCH if the UCI consists of periodic CSl and/or HARQ-ACK and if the UE is transmitting on 
the primary cell PUSCH in subframe n unless the primary cell PUSCH transmission corresponds to a Random 
Access Response Grant or a re1ransmiss10n of the same transport block as pa.rt of 1he contention based random 
access procedure, in which case UCI is not transmitted 

on PUSCH of the secondary cell with smallest SCelllndex if the UCI consists of periodic CSI and/or HAR Q­
A CK and if the UE is not transmitting PU SCH on primary cell but is transmitting PUSCH on at least one 
secondary cell 

ff the UE is configured witil more than one serving cell and simnltaneous PUSCH and PUCCH 1ransmiss10n, then in 
subframe n UCI shall be transmitted 

onPUCCH using format l/la/lbi3 ifthe UCI consists only ofHARQ-ACK and/or SR 

on PUCCH using fonnat 4/5 ifthe UCJ consists only of HARQ-ACK and/or SR and/or periodic CST 

on PUCCH using fonnat 2 if the UCI consists only of periodic CSI corresponding to one serving cell 

as described in subclause 10. l.l, ifthe UCJ consists of periodic CSI and HARQ-ACK and if the UE is not 
transmitting on PUSCH 

on PUCCH and primary cell PUSCH if the UCI consists of HARQ-ACK and periodic CS[ and the UE is 
transmitting PUSCH on the primary cell. in which case the HARQ-ACK is transmitted onPUCCH using format 
l a/lb/3 and the periodic CSI is transmitted on PUSCH unless the primary cell PUSCH transmission 
corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the 
contention based random access procedme, in which case periodic CSI is not transmitted 

on PUCCI-I and PUSCH of the secondary cell with the smallestSCeltfndexffthe UC[ consists ofHARQ--ACK 
and periodic CSI and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at 
least one secondary cell, in which case, the HARQ-ACK is transmitted on PUCCH using format la/lb/3 and the 
periodic CS[ is transmitted on PUSCH 

on PUCCI-I and PUSCH ff the UC[ consists ofHARQ--ACK/HARQ-ACK+SR/posifrve SR and apenodic CSI in 
which case the HARQ-ACKJHARQ-ACK +SR/positive SR is transmitted on PUCCH using format l/la/lb/3 
and the aperiodic CST is transmitted on PUSCH ofthe serving cell given in subclause 7.2.l 

If the UE is confignred with more than one serving cell, then reporting prioritization and collision handling of periodic 
CS[ reports of a certain PUCCI-I repmting type is given in subclause 7.2.2. 

AUE transmits PUCCH only on the primary cell. 

AUE is configured by higher layers to transmit PUCCI-I on one antenna port (p = p0 ) or two antenna ports 

(p E [p0,pi]). PUCCH format 4 and PUCCH fonnat 5 can only be transmitted on one anteima port (p = p 0 ) . 

For FDD or FDD-TDD and primary cell fran1e stmcture 1. with two configured serving eel.ls and PUCCH fom1at lb 
v.:ith channel selection or for FDD with two or more confignred serving cells and PUCCH format 3 and without 

Jvt~ils·--1 
PU CCH format 4/5 configmed, nH,\RQ = IN ;cceivt:d where N };t is the mimber of configured cells and N;mived 

c=O 

is the number of transpmt blocks or the SPS release PDCCH/EPDCCH, if any, received in subframe n - 4 in seiving 
cell c. 

For TDD and a UE not configured with the parameter EJMTA-AlainConfigServCell-r l 2 for any seiving cell, if a UE is 
configured witil one seiving cell. or the UE is configured with more tilan one serving cell and the UL/DL configmations 
of all serving cells are the san1e. then 

- For TDD with two configured serving cells and PUCCH fommt lb with channel selection and a subframe n with 
}Jc~fi~-l 

M O !, or for TDD UL/DL configuration() and PUCCH format 3, nuARQ = I I1v[e~
0
eived, where 

c=O lu~_K 

3GPP 

DAINGEAN 0003143 



Release 12 227 3GPP TS 36.213 V12.8.0 (2015-12) 

Nt~eived is the number of transport blocks or the SPS release PDCCHiEPDCCH, if any, received in subframe 

n -- k in serving celi c. where k '= K , and i'vl is the number of elements in K. 

- For TDD UL/DL configurations 1-6 and PUCCH format 3 and without PUCCH format 4/5 configured, or for 
TDD with tvrn configured serving cells and PU CCH fonnat i b with cha1mel selection and M = 2, 

1vfe{.,--1( 
~ ! ffv;DL ---T T • lmod4), ,,ACK +-.;;;;:-' i\Tn,cciv,,d 

nHARQ" L,_, i \\ DAl,c JDA,,c, , ··c L,_," k,c 

c=-0 ~ kEI( 

where v~~I. C is the v;'.~i in serving cell C, 

lJDM, c is the UDM in serving cell c, and n;"-CK is the number ofHARQ-ACK bits corresponding to the 

configured DL transmission mode on serving cell c . In case spatial HARQ-ACK bundling is applied, 

n~"-CK === l and N ;e~civcd is the number of PDCCH/EPDCCH or PD SCH without a corresponding 

PDCCHiEPDCCH received in subframe n --- k and serving cell c , ·where k E K and Mis the number of 

elements inK. ln case spatial HARQ-ACK bundling is not applied, N ;~~eivedis the number of transport blocks 

received or the SPS release PDCCH/EPDCCH received in subframe n --- k in serving cell c, where k EK 

and Mis the number of elements in K. Vl;:~l. c =O if no transport block or SPS release PDCCH/EPDCCH is 

detected in subframe(s) n --- k in serving cell c. where k '= K. 

For TDD with two configured servrng cells and PUCCI-I format ib with channel selection andM "' 3 or 4, 

nHARQ = 2 if UE receives PD SCH or PDCCH/EPDCCH indicating downlink SPS release only on one serving 

cell within subframes n --- k ,where k EK ;otherwise nHARQ = 4. 

For TDD if the UE is configured ·with more than one serving cell and if at least two serving cells have different UL/DL 
configmations, or if the UE is configured with the parameter EJMIA-i'vlainCorJigSe1vCell-r 12 for at least one serving 
cell, or for FDD-TDD and primary cell frame simctme 2, then 

For PUCCH format 3 without PUCCH format 4/5 configured, or for two configured serving cells and PUCCI-I 
format lb with channel selection and Ms; 2 (defined in subclause lO. i.3<2. i for TDD and subclause 10.L3A 

·h . uDL -.. , r7DL 
w ere V DAL C b ttie I' DAI 

in serving cell c , U DAI, c is the U DAI in serving cell c , and n,:4°: is ihe number of HARQ-ACK bits 

corresponding to the configured DL transmission mode on serving cell c. In case spatial HARQ-ACK 

bundling is applied, n,:4°: = 1 and N r~Eiv,d is the number of PDCCH/EPDCCH or PD SCH w iihout a 

corresponding PDCCH/EPDCCH received in subframe n - k and serving cell c, where kc K and 
K = Kc (defined in subclause 7.3.2.2 for TDD and snbclause 7.3.4 for FDD--TDD)< ln case spatial HARQ-ACK 

bundling is not applied, N;~~eived is the nnrnber of iranspori blocks received or the SPS release 

PDCCH/EPDCCH received in snbfrarne n - k in serving cell c, where k '= K and K = Kc (defined in 

subclause 7.3.2.2 for TDD and subclause 7.3.4 for FDD-IDD). v;;~, c =O if no transport block or SPS release 

PDCCH/EPDCCH is detecied in subfrarne(s) n - k in serving cell c , where k E, K and K =Kc ( defined in 

subclause 7.3.2.2 for TDD and subclause 7.3.4 for FDD-IDD). For a serving cell c, set V~~~;_ c = UDA~c if the 

DL-reference UL/DL configuration (defined in subclause l0.2) for serving cell c is TDD UL/DL 
configuration 0, 

For two configured serving cells and PUCCH format lb with channel selection andM= 3 or 4 (defined in 

subclause lO. l .3.2. l for TDD and subclanse 10.l.3A for FDD-TDD), nHARQ = 2 ifUE receives PD SCH or 

PDCCH/EPDCCH indicating downlink SPS release only on one seiving cell within subframes n - k ,where 
k EK and K "' Kc (defined in subclause 7.3.2.2 for TDD and subclause 7.3.4 for FDD-TDD); otherwise 

nHARQ ::: 4' 
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Throughout the following subclauses, subframes are numbered in monotonically increasing order; if the last subframe 
of a radio frame is denoted as k, ihe first subframe of the next radio frame is denoted as k + l . 

Throughont ihe following subclauses, if ihe UE is configured with higher layer parameier rU PUCCH-AN-r l I then 
7'.T(LJ · · r- b. 1 DTT('f'[T 171.1 ; J l ~ ;u(l! · · b l · h l t JP[Tl..,('J-[ • /\T "'PUCCH 1s gn en .y n , u >U ,-.1,u,-r,,, e St: "PTJCCH 1s g1ven y ug er ayer parame er n - _,_ __ " - -A" . 

10.1.1 PUCCH format information 

Using ihe PUCCH formats defined in subclause 5.4. l and 5.4.2 in [3 ], the following combinations of UCT on PUCCH 
are supported: 

Format la for 1--bit H ARQ-ACK or rn case ofFDD or FDJJ-TDD primaiy cell frame structme type l for 1--bit 
HARQ-ACK with positive SR. 

Fonuat lb for 2-bit HARQ-ACK or for 2-bit HARQ-ACK with positive SR. 

Format lb for up to 4-bit HARQ-ACK with channel selection v.:hen the UE is configured with more than one 
seiving cell or, in tile case of'IDD, when the UE is configmed with a single serving cell. 

Format i for posibve SR. 

Format 2 for a CSI report when not mulbplexed wi1h HARQ-ACK. 

Format 2a for a CSI report mul1iplexed wlth 1--bit HARQ--ACK for norm.al cyclic prefix. 

Format 2b for a CSl report multiplexed with 2-bit HARQ-ACK for normal cyclic prefix. 

Format 2 for a CSI report multiplexed with HARQ-ACK for extended cyclic prefix. 

Format 3 for up to 10-bit HARQ-ACK for FDD or FDD-TDD primary cell frame strncture type 1 and for up to 
20-bit HARQ-ACK for TDD and for up to 21 bit HARQ-ACK for FDD-TDD primary cell frame strncture type 
2. 

Format 3 for up to 11--bil corresponding to 10-bit HARQ-ACK and 1-bil positive/negative SR for FJJD or FDJJ-­
TDD and for up to 21-bit corresponding to 20-bit HARQ-ACK and 1-bit positive/negative SR for TDD and for 
up to 22-bit corresponding to 21-bit HARQ-ACK and 1-bit positive/negative SR for FDD-TDD p1i1ua1y cell 
frame stmctme type 2. 

Format 3 for HARQ-ACK, 1-bit positive/negative SR (if any) and a CST report for one serving cell. 

Format 4 for more th.an 22 bits of U Cl including HARQ--ACK and/or SR and/or periodic CSL 

Format 5 for more th.an 22 bits of U Cl including HARQ--ACK and/or SR and/or periodic CSL 

For a UE configured with PUCCH format 3 without PUCCH fomtat 4/5 configured and HARQ-ACK transmission on 
PUSCH or using PUCCH fonnat 3, or for a UE configured with two serving cells and PUCCI-I fonnat lb with channel 
selection and HARQ-ACK transmission on PUSCH, or for UE configured with one serving cell and PUC CH format I b 
with channel selection according to Tables l 0.1.3-5, l O. l .3-6, lO. l .3-7 and HARQ-ACK irnnsmission on PUSCH or for 
a UE configured withPUCCH formal 4/5 and HARQ--ACK transmission on PUSCH or using PUCCH formal 3/4/5: 

- if the configured downlink transmission mode for a serving cell supports up to 2 transport blocks and only one 
transport block is received in a subframe, the UE shall generate a NACK for the other transport block if spatial 
HARQ-ACK bundling is not applied. 

- if neither PD SCH nor PJJCCH/EPDCCH indicating downlink SPS release is detected in a subframe for a serving 
cell, the UE shall generate two NACKs when the configmed downlink transmission mode supports up to 2 
transport blocks and the UE shall generate a single NACK when the configured dmvnlink transmission mode 
supports a single transport block. 

- if a UE is configmed with PUCCI-I fonuai 4/5 and if the UE is configured witil a tra115mission mode supporting 
two transport blocks in at least one serving cell, for a serving cell configured witil a 1ransmission mode 
supporting one transport block, the HARQ-ACK response is assumed to be associated 'With the first codeword. 
The UE shall generate a NACK for the second codeword if spatiaJ bundling is not applied, and shall generate the 
same HARQ-ACK respond for ihe second codeword as ihat for the first codeword if spaiial bnndling is applied. 

3GPP 

DAINGEAN 0003145 



Release 12 229 3GPP TS 36.213 V12.8.0 (2015-12) 

The scrambling initialization of PUCCH fonnat 2, 2a, 2b,3, 4 and 5 is by C-RNTL 

For a UE that is configured with a single serving cell and is not configured v.:ith PUCCH format 3, in case of collision 
between a periodic CSl repori and an HARQ-ACK in a same subframe without PUSCH, tile periodic CSl report is 
mnltiplexed withHARQ-ACK on PUCCH if the parameter s1multaneo11sA.ckNackAndCQl provided by higher layers is 
set TRUE, otherwise the CSI is dropped. 

For TDD and for a UE that is configured witil a single serving cell and with PUCCH format 3, in case of collision 
between a periodic CSI report and an HARQ-ACK in a same subframe withont PUSCH, if the parameter 
simuitaneouJAckNackAndCQJ provided by higher layers is set TRUE or if the parameter simultaneouJAckNackAndCQJ­
Vi,rmat3--r J l provided by higher layers is set TRUE, ihe periodic CSI report is multiplexed with HARQ-ACK or 
dropped as described in subclause 7.3, otherwise the CSI 1s dropped. 

For FDD or for FDD-TDD and primary cell frame structure type l and for a UE that is configured v.:ith more than one 
serving cell and without PUCCH format 4/5 configmed, in case of collision between a periodic CSI report and an 
HARQ-·ACK in a same subframe without PUSCH, 

- if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE and if the HARQ-ACK 
corresponds to a PDSCH transmission or PDCCH/EPDCCH indicating downlink SPS release only on the 
primaiy cell, 

then the periodic CS[ repor! is multiplexed witil HARQ--ACK on PUCCI-I using PUCO-l format 2/2a/2b 

- else if the UE is configured with PUCCH format 3 and if the parameter sim11ltaneousAckNack.AndCQJ-Format3-
rl 1 provided by higher layers is set TRUE, and if PUC CH resource is detennined according to subclause 
lO. l .2.2.2, and 

- if the total number of bits in the subframe corresponding io HARQ-ACKs, SR (if any), and the CST is not 
larger than 22 or 

- ifthe total number of bits in the subframe corresponding to spatially bundled HARQ-ACKs, SR (if wy), and 
the CST is not larger than 22 

then the periodic CST report is multiplexed with HARQ-ACK on PUCCH using the detennined PUCCH 
format 3 resource according to [4] 

otilenvise, 

CSl is dropped. 

For FDD or for FDD--TDD and primaiy cell frame s1.ructme type l, for a UE configured witil PUCCI-I form.at 4 or 
PUCCH format 5, if the parameter s1multaneousA.ckllackAndCQl-Format../-Format5-r13 provided by higher layers is 
set TRUE, and if the UE has HARQ-ACK/SR and periodic CSI reports to transmit in a subframe, 

- if a PUCCH format 3 is determined to transmit the HARQ-ACK/SR according to subclause l 0. l .2.2.3 or 
10. l .2.2.4, the UE shall use the detem1ined PUCCI-I format 3 for transmission of the HARQ-ACK/SR and 
periodic CSl report(s); 

- if a PUCCH fomiat 4 is determined to transmit the HARQ-ACK/SR according to subc:lause 10.1.2.2.3 or a 
PUCCH format 5 is determined to transmit the HARQ-ACK/SR according to i O. l .2.2.4, the UE shall used the 
determined PUCCH format 4 or PUCCH format 5 for transmission of the HARQ-ACK/SR and periodic CST: 

if there is no PUCCH fomtat 3 or 4 detemtined to transmit the HARQ-·ACK/SR according to subclause 
10.1.2.2.3 and there is no PUCCH fomiat 5 determined to transmit the HARQ-ACK/SR according to subclause 
10.1.2.2.4 and there are more than one periodic CSI report in the subfran1e, 

- if the UE is configured with a single PUCCH formai 4 resource according to higher layer parameter 

formaU-ivfultiCSJ-resourceConfiguration, ihe PUCCH format 4 resomce 

the HARQ-ACK/SR and peiiodic CST report(s); 

is used for tra115mission of 

- if the UE is configured with a PUCCH format 5 resource according io higher layer parameter/brmat5-

MultzCSJ-resourceConfiguratwn, the PUCCH format 5 resource is used for transmission of the 

HARQ-ACK/SR and periodic CST repoii(s); 
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- if the UE is configured with nvo PUCCH format 4 resources n~0mu and ni,1!cm, according to higher layer 

parameterformat4-lvfulhCSI-resourceConfigurahon, if 
(0Ac1: ,_ osR .,. ,, \.,.- nii·n(, "ruccH• 'Ar,_,cc"• ·}· ,1,Rs . vPuccH, . . the PUCCH format 4 resource with the smaller 
\'---' 1 ''---'?--CS;/-:::,_,,_ • ~VlttH,l ,J~~l-lf::l,'2 1 .sc 11 ~yrnb y, 

M:;_;:;cE4 between 11:,0crn., and n~1/crn., is used for transmission of the HARQ-ACK/SR and periodic CST 

report(s); otherwise, tile PUCCH format 4 resource with the larger M:;_;:;c,14 between n}0crn., and 

is used for transmission of the HARQ-ACK/SR and periodic CSI report(s). where 
"' npJccH,2 

0 4cr. is the totaJ number ofHARQ-ACK bits in the subframe; 

osR = O if there no scheduling request bit in the subframe and osR = I otherwise 

OP-csr is the !otal number of CSI report bias rn tile subframe; 

M;~;=rn•, i "' 1,2, is tile number of PRBs for n}t'.cm., and n;;'./cm, respectively, according to higher layer 

parameter number0/PRB:format4-r13 accordrng 10 Table l 0. l. l-2: 

N ;~~m• = 2. (N,~;;,, __ 1)- 1 if shortened PU CCH format 4 is used in the subframe and N ;~~c"• = 2. (N,~;;., __ 1) 
otilenvise; and 

r is the code ra!e given by higher layer parameter max1m11mPaytoadCoderate-r 13 according to Table 
10.1.1-2. 

- if there is no PUCCH fonnat 3 or 4 detennined to trai1,mit the HARQ-ACK/SR according to subclause 
l O 1.2.2 3 and there is no Pl.JCCH format 5 determined io transmit the HARQ-ACK/SR according to subclause 
10. l .2.2.4 and there are only one periodic CSJ report in the subframe, 

if the parameter simultaneousAckNackAndCQ! provided by higher layers 1s set TRUE and ff the HARQ-ACK 
corresponds to a PD SCH transmission or PDCCH/EPDCCH indicating downlink SPS release only on the 
primary cell, then tile periodic CSI repori is mnltipiexed with HARQ-ACK on PUCCH using Pl.JCCH format 
2/2a/2b 

else, the UE shall drop the CSJ and trnnsnnt the HARQ--ACK according to subciause l 0. U.2,3 or 10, 1.2.2.4. 

- If a UE transmits HARQ-ACK/SR and periodic CSl report(s) using either a PUCCH fonnat 4 n}JcCH or 

PUCCH fonnat 5 n}~:ccH in a subframe 

ff (oACK + osR + ()P-CSI) :,; N RE . r, the UE shall transmit the }-J ARQ-ACK/SR and periodic: CSl bits 

1Jsing the PUCCH fom1at 4 n1~Jcrn or tile PUCCH formal 5 ("i'\ 

npl_Jccn 

- if (<ylCK -f- osR + op CS!)> JV RE ' r, the UE shaJl select N CS!,reported CSI report(s) for transmission 

together withHARQ-ACK/SR in ascending order of PricsiY, s,c,t ), v.:here PricsiY, s,c,t ), NRE 

and r are determined according to subclause 7.2.2; the value of N csr,reported satisfies 

,/\/ cs; ,reprn ted 

> 0 o_,"~,, n ~ NllE' · r and J;,,,,,,,,,,,d j\_,J...,,1 __ , 
>NRE·r,and 

n~I 

OP-CSJ.n is the number of CSI report biis for tile nth CSI repmt in ascending orderof Pric8;{y, s, c, t). 

For FDD or for FDD-TDD and primary cell frame structure type l, for a UE configmed with PUCCH format 4 or 
PUCCH formal 5, ff the parameter s1m11ltaneo11sAckNackAndCQ1--Format4-Format5-r13 provided by higher layers is 
set FALSE~ and if 1he UE has HARQ-ACK/SR and periodic CS[ reports to transmit in a subframe, the UE behaviour 
follows that. 

For TDD or for FDD-TDD and prirnaiy cell frame structure type 2 and for a UE that is configured with more than one 
serving cell, in case of collision between a periodic CSI report and an HARQ-ACK in a same subframe without 
PUSCH, ff the parameter smwltaneousAckNackAndCQl provided by higher layers is set TRUE or if the parameter 
s1multaneousAckNackAndCQl-Format3-rl 1 provided by higher layers is set TRUE or if the parameter 
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szmultaneousAckNackA.ndCQJ-Format4-Format5-r 13 provided by higher layers is set TRUE, the peiiodic CST report is 
multiplexed with H ARQ-ACK or dropped as described in subclause 7 .3, otilerw ise the CST is dropped. 

For a 1.JE not configured with PUCCH format 4/5, in case of collision between a periodic CST report and an HARQ­
ACK in a same subframe w1th PUSCH, the periodic CSI 1s multiplexed witil tile HARQ-ACK in the PUSCH 
transmission in that subframe if the UE is not configured by higher layers for simultaneous PUCCH and PUSCH 
transmissions. Otherwise, if the UE is configured by higher layers for simultaneous PUC CH and PUSCH transmissions, 
the HARQ-ACK is transmitted int.he PUC CH and the periodic CSI is transmitted in tile PUSCH. 

ff each of the serving cells configured for the UE has frame structure type 1, UE procedmes for HARQ··ACK feedback 
are given in subclause 10.1.2. 

If each of the serving cells configured for the UE has frame structure type 2, UE procedures for HARQ-ACK feedback 
are given in subclause l 0. l.3. 

If t.he UE is configured for more than one serving cell, and if the frame structure type of any two configured serving 
cells is different and if the primary cell is frame stmctme type l, 1.JE procedure for HARQ-ACK feedback is given in 
subclause 10.L2A. 

If the UE is configured for more than one serving cell, and if the frame strncture type of any two config1ITed serving 
cells is different, and if the primary cell is frame structure type 2. UE procedure for HARQ-ACK feedback is given in 
subcl:mse l0.UA. 

Table 10.1.1-1: code rate r corresponding to higher layer parameter maximumPayloadCoderate-r13 

2 
3 
4 
5 
6 
7 

Table 10.1.1-2: Number of PRBs for PUCCCH format 4 corresponding to higher !ayer 

parameter rmmberOfPRB-format4-r13 

2 
3 
4 
5 
6 
7 

10.1.2 FDD HARO-ACK feedback procedures 

For FDD and for a UE not configured with PUC CH fonnat 4/5 and transmitting HARQ-ACK using PUCCH fonnat lb 
with channel selection or PUCCH format 3, the UE shall determine the number ofHARQ-ACK bits, o, based on the 
number of configured serving cells and the downlink transmission modes configured for each serving cell. The UE shall 
use 1wo HARQ .. f\CK bits for a serving cell configured witil a downlink transmission mode that support up to two 
transport blocks; and one HARQ-ACK bit otherwise. 

AUE th.at supports aggregating at most 2 serving cells with frame stmcture type 1 shall use PUCCH fonnat lb with 
channel selection for transmission of HARQ-ACK when configured wit.h more than one serving cell with frame 
structure type l. 
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AUE that supports aggregating more than 2 serving cells with frame structure type l is configured by higher layers to 
use either PUCCI-I formai lb with channel selection or PUCCH format 3/4/5 for transmission ofHARQ-ACK when 
configured with more than one serving cell with frame structure type i. 

The FDD HARQ-ACK feedback procedure for one configured serving cell 1s given in subclause i 0. l .2.1 and 
procedures for more than one configured serving cell are given in subclause 10. l.2.2. 

10.1.2.1 FOO HARO-ACK procedure for one configured serving cell 

HARQ-ACK traimnission on two antenna ports (p E [p0 • p1]) is supported for PUCCH format la/lb. 

For FDD and one configured serving cell. the UE shall use PUCCH resource ni~i:f2:ir for transmission ofHARQ-ACK 

in subframe n for 75 mapped to antenna portp for PUCCH fonnat la/lb [3], where 

for a PD SCH transmission indicated by the detection of a corresponding PDCCH in subframe 11 - 4 . or for a 
PDCCH rndicating downlink SPS release (defined in subdause 9 2) in subframe n --4 , the UE shall use 

n~~fc;~H === ncCE + N}~/crn for antenna port p0, where ncCE is ihe number of the first CCE (i.e. lowesi CCE 

index used to constrnct the PDCCH) used for transmission of the corresponding DCI assignment and N~;_lcCH 
is configmed by higher layers. For two anienna pmt iransrnission ihe PUCCH resomce for antenna port p1 1s 

given by n~~'ic':bH = nccE + 1 + N ;~;cCH . 

for a PD SCH transmission on the primary cell where there is not a corresponding PDCCH/EPDCCH detected in 

subframe n -4, the value of n~~rCH is determined according to higher layer configuration and Table 9.2-2. 

For a UE configured for two antenna port transmission, a PUCCH resource value in Table 9.2-2 maps to two 

PUC CH resources v.:ith the first PUCCH resource n~~2H for ante1ma port Po and the second PUCCH 

(LI\ l resource nPuccH for antenna port p 1, otherwise, the PUCCH resource value maps to a single PUCCH 

(],po) fi rt resource nPuccH or ai1tenna po Po . 

for a PD SCH transmission indicated by the detection of a corresponding EPDCCH in subframe n --4 . or for 
an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n ·-· 4 , the UE shall use 

o ifEPDCCH-PRB-set q is configured for distributed transmission 
, tl.p0 ) ___ , __ A ·- 7'T(el) 

llPUCCH --- llECCE,q 1 ti ARO 1 n PUCCH.q 

o ifEPDCCH-PRB-set q is configured for localized tra115rnission 

for antenna port p 0 , where nECCE,q is the number of ihe first ECCE (i.e lowest ECCE index used io 

constmc1 the EPDCCH) used for transnnssion of tile correspondrng DC[ assignment in EPDCCH-·PRB-·set q, 

L\ ARO is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding 

EPDCCH as given rn Table 10.L2. i-l, N~~Lrn,q for EPDCCH-·PRB-set q is configured by the iligher layer 
LTce· 

parameterpucch-ResourceStartO[f.~et-rl 1, NtiB ,,,,q for EPDCCH·-PRB·-se1 q is given rn subclause 6.SAJ in 

[31, n' is determined from the antenna port used for localized EPDCCH 1ransmiss10n which is described in 

subclause 6.SA.5 in [3]. For two antenna port transmission the PUCCH resource for antenna port Pi is given 

by 

o ifEPDCCH-PRB-set q is configured for distributed transmission 
<l,P,) l h r(cl) 

nPUCCH = nECCE,q + + AARO + IV PUCCH,q 

3GPP 

DAINGEAN 0003149 



Release 12 233 3GPP TS 36.213 V12.8.0 (2015-12) 

o ifEPDCCH-PRB-set q is configured for localized transmission , ... ) l nECCE : c·rr•"' , 1) -v1'1.p1 -=- .,q i.,7'i..T.i'..,_L.tc..q--:-1+1·1'....L.;\ ....L.7't{\e 
"Pl'CCH •y• ""' : l\ RB ' ' L1 ARO ' l\ PUCCH" _.._ N.t,..__.,c_,__,q : - -- - - -~ 

1 RB J 

Table 10.1.2.1-1: Mapping of ACK/NACK Resource offset Field 
in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D to L'iARo values 

ACKTNACK Resource offset field 
in DCI format 1Af1 B/1 D/1f2A/212B/2C/2D 

0 0 

2 -2 
3 2 

10.1.2.2 FOO HARQ-ACK procedures for more than one configured serving cell 

The FDD HARQ-ACK feedback procedures for more than one configured serving cell are either based on a PU CCH 
format lb with channel selection HARQ-ACK procedure as desciibed in subclause 10.1.2.2.1 or a PUCCH fonnat 3 
HARQ-ACK procedure as described in subclanse 10.1.2.2.2 or a PUCCH format 4 HARQ-ACK procedure as described 
in subclause 10.12.2.3 or a PUCCI-I format 5 HARQ-ACK procedure as described in subclause HU.2.2A. 

HARQ--ACK transmission on two antenna pons (p E, [Po, p1]) is supported for PUCCH format 3. 

HARQ-ACK transmission on tvrn antenna ports (p E [p0• Pi]) is supported for PUCCH fonnat lb with channel 

selection and FDD ·with two configured serving cells. 

10.1.2.2.1 PUCCH format 1 b with channel selection HARQ-ACK procedure 

For two configured serving cells and PUCCH formai lb with channel seleciion, ihe UE shall transmi1 IJ(Olh(ll on 

PUCCH resource ni~;{]CH for )5 mapped to antenna pmt p using PUCCI-I format lb where 

O,:Vol _ . (li (') 
nruccH - llpuccH for antenna port p0 where nPTJCCH is selected from A PUCCH resources. 

n\f",1/,,c·,1 where 0:C Ji ::;A-1 and A E, {2,3,4}, according to Table l0.i.2.2.1-3, Table 10.1.2.2.1-4, Table 
\...,,_ ,l ,j 

10.1.2.2.1··5 rn subframe 11. HARQ··ACK(j) denotes the ACK/NACK/DTX response for a transport block or 
SPS release PDCCH/EPDCCH associated with serving cell c, where the transport block and serving cell for 
HARQ-ACK(i) and A PUCCH resources are given by Table 10.1.2.2.1-1. 

(l,J\) {l'i)) 0·;;1 
nPUCCB for antenna port Pi , where n;,u'cbi is selected from A PU CCH resources, llpu~::c:EJ,j configured by 

h1gher layers where O:;; ::;A-1 and A E,{2J,4}. according to Table 10. l.2.2.l-3, Table 10.1.2.2.1-4, Table 
(" '] , .. ' (1 '] , .. ' 

lO. l .2.2. l-5 by replacing n1{occH with n~1f\':H and replacing nv0crn,; with n~tJ1:fu., in subframe n, when 

ihe UE is configured with iwo anienna pmt iransrnission for PUCCH format lb with channel seleciion. 

A UE configured w iih a transmission mode that suppmts np io iwo transport blocks on serving cell, c, shall use the 
same HARQ-ACK response for both the iranspori blocks in response io a PDSCH transmission with a single transport 
block or a PDCCH/EPDCCH indicating downlink SPS release associated with the serving cell c . 

3GPP 

DAINGEAN 0003150 



Release 12 234 3GPP TS 36.213 V12.8.0 (2015-12) 

Table 10.1.2.2.1-1: Mapping of Transport Block and Serving Cell to HARQ-ACK(J1 
for PUCCH format 1 b HARQ-ACK channel selection 

NA NA 
3 TB1 Servinci cell2 NA 
4 TB1 Primary cell TB2 Primary cell TB1 SeconcJary cell TB2 Secondary ce!I 

The UE shall determine the A PUCCH resources, n°l associated with HARQ-ACK(i) where O '..;; _/ :s; A - l in 'PlJCCH,J 

Table l0.l.2.2.1-1, according to 

for a PD SCH transmission indicated by the detection of a correspondrng PDCCH in subframe n -- 4 on 1he 
primary ceH, or for a PDCCH mdicating downlrnk SPS release (defined in subc:lause 9.2) in snbframe n ---4 on 

ihe primary cell, the PUCCH resource is n;,1(JcCEJ,j === nccE + N;,licrn, and for transmission mode that supports 

up to two transport blocks. the PUCCH resource ng~CCH,J; 1 is given by ng~CCH,J; 1 = nccE + l + N}tlcrn 
where ncCE is the number of the first CCE used for transmission of the corresponding PDCCH and N~UcCH 

is configured by higher layers. 

for a PD SCH transmission on the piimaiy cell ·where there is not a corresponding PDCCH/EPDCCH detected in 

subframe n -4, the value of n}0cCH,i is determined according to higher layer configuration and Table 9.2-2. 

(li 
For transmission mode that supports up to two transport blocks. the PUCCH reso1Jice nPUCCH,J+l is given by 

n\tJ --- rn> + l 
PUCCB,j+l - 1PUCCB,j 

for a PD SCH transmission indicated by the detection of a corresponding PDCCH/EPDCCH in subframe n --- 4 

on the secondary cell, the value of n}0cCH.f, and the value of ni0cCH,f+l for the transmission mode that 

supports up to two transport blocks is deteimined according to higher layer configuration and Table 
10. l.2.2. l-2. The TPC field in the DCI formai of the corresponding PDCCH/EPDCCH shall be used to 
detemtine the PUCCI-I resource values from one of 1he four resource values configured by higher layers, witil 
the mapping defined in Table 10.1.2.2.1-2. For a UE configured for a transmission mode that supports up to two 
trai1sportblocks a PUCCH resource value in Table 10.1.2.2.1-2 m'lps to two PUCCH resources 

(nit:cCH.J, ni0cCH,J + 1) , otherwise, the PU CCH resource value maps to a single PU CCH resource n~~~cCH,; . 

for a PD SCH transmission indicated by the detection of a corresponding EPDCCH in subframe n -4 on the 
primary cell, or for an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n - 4 
on the primary cell. the PUCCI-I resource is given by 

- if EPDCCH-PRB-set q is configmed for distributed transmission 

- ifEPDCCH-PRB-set q is configured for localized transmission 

where nECCE,q is the number of tile first ECCE (i.e. lowest ECCE index used to construe! the EPDCCH) nsed 

for transmission of the corresponding DCI assigmnent in EPDCCH-PRB-set q, 1~ARO is determined from the 

HARQ-ACK resource offset field in the DCl fonnat of the corresponding EPDCCH as given in Table 10.1.2.1-

1. N~~JbCH,q for EPDCCH-PRB-set q is configured by the higher layer parameter pucch-ResourceStartOjfset-
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r 11 , N 1/:n:cE,q for EPDCCH-PRB-set q is given in subclause 6.8A.1 in [3], n' is determined from the ante1ma 

port used for localized EPDCCH transmission vvhich is desc1ibed in subclause 6.8A.5 in [3]. 

(li 
For transmission mode that supports up to two transport blocks, the PUCCH resource nPUCCH,J+l is given by 

ifEPDCCH-PRB-set q is configured for distributed transmission 

- ifEPDCCH-PRB-set q is configured for localized t.ransmission 

Table 10.1.2.2.1-2: PUCCH Resource Value for HARQ-ACK Resource for PUCCH 

NOTE: 
. JJ (]) 
(n),uccu,J, n2uccH.J+J) are (jeiermineci from Hie first ancJ second PUCCH 

resource lists configure(j by n 1PUCCf-f.-AN-CS-List-r10 in [11], respectiveiy. 

Table 10.1.2.2.1-3: Transmission of Format 1 b HARQ-ACK channel selection for A= 2 

f\CK ACK 
(1 

11P0ccn.1 1,1 

ACK NACK/DTX (l) 
nPUCCH,O 1,1 

NACK/DTX ACK (J) 
nPUCCH,J 0,0 

NACK NACK/DTX (lJ 
nPUCCH,O 0,0 

DTX NACK/DTX No Transmission 
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Table 10.1.2.2.1-4: Transmission of Format 1 b HARQ-ACK channel selection for A = 3 

ACK ACK ACK ~ U) 
nPUCCII,l 1.1 

ACK NACK/DTX ACK 
(] I 

nPUCCH,l 1,0 

NACK/DTX ACK ACK 'l' 
n}ucCH,1 0,1 

NACK/DTX NACK/DTX ACK 
(l) 

nPl.TCCH.2 1.1 

ACK ACK NACK/DTX (l) 
nPUCCH,O 1, 1 

ACK NACK/DTX NACK/DTX l (l) 
' 1PUCCH.ll 1,0 

NACK/DTX ACK NACK/DTX 
(l 'i 

np(TCCII.O 0,1 

NACK/DTX NACK/DTX NACK (l) 
nPUCCH,2 0,0 

NACK NACK/DTX DTX l (l) 
' 1PUCCH.ll 0,0 

NACK/DTX NACK DTX 
(l 'i 

np(TCCII.O 0,0 

DTX DTX DTX No Transmission 
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Table 10.1.2.2.1-5: Transmission of Format 1 b HARQ-ACK channel selection for A = 4 

i~ii•fflgijipr 1••••~~i9-~sij(1l•••• ~ffl~8·~8~(~f ·····i~iffi·ffl8ij(~J··· I ;i~¾21i ••••••otBJ8(1;•••••• 
ACK ACK ACK ACK rn 

nPUCCH.l 1, 1 

ACK NACK/DTX ACK ACK (l' 
npr:rcnr,2 0,1 

NACK/DTX ACK ACK ACK (l) 
11PUCCRJ 0,1 

NACK/DTX NACK/DTX ACK ACK 
(l 'i 

1, 1 nPUCCH.3 

ACK ACK ACK NACK/DTX v/l) 
·'PUCCH,l 1,0 

ACK NACK/DTX ACK NACK/DTX 
fl\ 

nPlJCCH,2 0,0 

NACK/DTX ACK ACK NACK/DTX rn 
0,0 nPUCCH.l 

NACK/DTX NACK/DTX ACK NACK/DTX (1) 
nPUCCH,3 1,0 

ACK ACK NACK/DTX ACK 
fl\ 

nPlJCCH,2 1, 1 

ACK NACK/DTX NACK/DTX ACK 
(1) 

nPUCCH,2 1,0 

NACK/DTX ACK NACK/DTX ACK (1) 
nPUCCH,3 0,1 

NACK/DTX NACK/DTX NACK/DTX ACK m 
nPUCCH.3 0,0 

ACK ACK NACK/DTX NACK/DTX 
(1) 

nPUCCH,O 1, 1 

ACK NACK/DTX NACK/DTX NACK/DTX (l\ 
nPUCCH,O 1,0 

NACK/DTX ACK NACK/DTX NACK/DTX 
fl I 

nPlJCCH,O 0,1 

NACK/DTX NACK NACK/DTX NACK/DTX 
(1) 

nPUCCH,O 0,0 

NACK NACK/DTX NACK/DTX NACK/DTX (l\ 
nPUCCH,O 0,0 

DTX DTX NACK/DTX NACK/DTX No Transmission 

10.1.2.2.2 PUCCH format 3 HARQ-ACK procedure 

(3,p) (l,p) 
For PUCCH fomiat 3. the UE sliall use PUCCH resource nnrccH or nPuccH for transmission ofHARQ-ACK in 

subframe n for p mapped to antenna portp where 

for a PD SCH transmission only on the primary cell indicated by the detection of a coJTesponding PDCCH in 
subframe n ·-- 4, or for a PDCCH indicating downlink SPS release (defined in subclause 9.2) rn subframe n --4 

on the primary cell, the UE shall use PUCCH fomtat la/lb and PUCO-l resomce n;~r~CH with 

(Looi H(l'I - . h - l b f·h f' '('(L'(' nniccH === nccE + 1v ruccH tor amenna port p 0 , w ere ncCE 1st 1e mun er o 1. e ns1 . "'-' i.e. lowest CCE 

index used to construct the PDCCH) used for transmission of the corresponding PDCCH and is 

configured by higher layers. When 1.wo antenna pon transmission 1s configured for PUCCH fonnat la/ lb, tile 
T , • - - ll. v,) l . iv( n 

PUCCH resource for antenna port A 1s given by nPllCCH = ncCE + -t- 1v PUCCH . 

for a PDSCH transmission only on the primary cell where there is not a c:orrespondrng PDCCH!EPDCCH 

detected in subframe n -- 4, the UE shall use PUCCH fonnat la/lb and PUCCH resource nt~rCH where the 

value of nJ~(:f2:'lr is detennined according to higher layer config1Jration and Table 9.2-2. For a UE configmed 

for two antenna po1t transmission for PUCCH fomtat la/lb, a PUCCI-I resource val!le in Table 9.2--2 maps to 
(},]7o) 

two PUCCH resources with the first PUCCH resource nPUCCH for antenna port Po and the second PUCCH 
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(LT\) 
resource nPuccH for antenna port p 1 , otherwise, the PUCCH resource value maps to a single PUCCH 

(],po) fi rt resource flrncc:El or a11tenna po Po . 

for a PD SCH transmission on the secondary cell indicaied by the detection of a corresponding 

PDCCH/EPDCCH in subframe n -- 4, the UE shall use PUCCH fonnat 3 and PUCCH resource n),~;~-~:El ·where 

!he value of n;,~;tcH is detem1ined according to higher layer configuration and Table iO. l.2.2.2-l. 

The TPC field in the DCI fom1at of the corresponding PDCCH/EPDCCH silall be used to detem1ine the 
PUCCH resource values from one of the four resource values configured by higher layers, with the mapping 
defined in Table 10.1.2.2.2-l. For a UE configured for two antenna port transmission forPUCCH format 3, a 
PUCCJ-J resource value in Table lO. l .2.2.2-l inaps to two PUCCH resomces with the first PUCCH resource 

n~~12iH for antenna port Po and tile second PUCCH resource ni,i1~'!u for antenna po1t p 1 • otherwise, the 

PUCCJ-J resource value maps to a single PUCCH resource n;~;{~~H for antenna port Po . A 1..JE shall assume 

ihai tile same HARQ-ACK PUCCH resource value is transmitted in each DCI format of the corresponding 
secondary cell PDCCH/EPDCCH assignments in a given subframe. 

for a PD SCH transmission only on the primary cell indicated by tile detec1ion of a corresponding EPDCCH in 
subframe n - 4 , or for a EPDCCH indicating downlink SPS release (defined in subclause 9 .2) in subframe 

(!,p) 
n - 4 on the primary cell, the UE shall use PUCCH format la/lb and PUCCH resource nPlrccH given by 

- if EPDCCH-PRB-set q is configured for distributed transmission 

- ifEPDCCH-PRB-set q is configured for localized t.ransmission 

for anteima port p 0 , ·where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to 

constmct the EPDCCH) used for transmission ofthe corresponding DCI assignment in EPDCCH-PRB-set q, 

LI.ARO is determined from the HARQ--ACK resource offset field in 1he DCJ format of the correspondmg 
( ,, 

EPDCCH as given in Table l O. l .2.1-1, N/l;~nr.q for EPDCCH-PRB-set q is configured by the higher layer 

parameter pucch--ResourceStartO[fS.·et--r 1 l , N ;/;'CE,q for EPDCCH-PRB-set q is given in subclause 6.8A. l in 

[3], n' is determined from the antenm port used for localized EPDCCH transmission which is described in 
subclause 6.8A.5 in [3]. When two antenna port transmission is configured for PUCCH fonnat la/lb, the 

PUCCH resource for antenna port p 1 is given by. 

- if EPDCCH-PRB-set q is configured for distributed transmission 

- ifEPDCCH-PRB-set q is configured for localized t.ransmission 

.. (l,j\) ··· l nECCE.q j ,ECCE,q ·. ' I c(el) 
it p•,ccH ··· . c-c-r-c· • ]\ DJ3 + l + n + LI. ,Ro + JV p,:ccH q 

V - /V ;::B , _ _c,_q ,_ .1 ,_ '-'..., ..L ' 
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Table 10.1.2.2.2-1: PUCCH Resource Value for HARQ-ACK Resource for PUCCH 

a1ue•of•rnPc••commar1i:1••tot••PUCCH' 
or•'HARCh~CK••resource•offset' 

'00' 

'1 O' t;e 3oJ PUCCH resource value configured by Hie higi1er layers 
'11' he 4th PUCCH resource value configured b the hi her layers 

10.1.2.2.3 PUCCH format 4 HARQ-ACK procedure 

For PUCCH fonnat 4, the UE shall use PUCCH resource nt~;~bH or n~~;~[~H or n~J2rn for transmission ofHARQ­

ACK and scheduling request (if any) and periodic CSI (if any) in subframe n for p mapped to antenna portp where 

•· for a PD SCH transmission only on tile primary cell indicated by the de1ection of a corresponding PJJCCH in 
subframe n ---4, or for a PDCCH indicating downlink SPS release (defined in snbclause 9.2) in subframe 11 -- 4 

on !he primary celL the UE shall nse PUCCH format la/lb and PUCCH resource n~tfici-i with 

(] v ) v( l1 - · - . -. -· . np1:r&11 = ncCE + 1>1 PUCCB Jor antenna port p 0 , where nccE 1s the number oJ the first CU., (1.e lowest CCE 

index used to construct the PDCCH) used for transmission of the couesponding PDCCH and N~~:crn is 

configured by higher layers. When two antenna port transmission is configured for PUCCH format la/lb, the 

PUCCH resource for ante1ma port Pt is given by n~tr~ll~H = nccE + 1 + N~icrn. 

- for a PD SCH transmission only on the primary cell where there is not a couesponding PDCCH/EPDCCH 

detected in subframe n - 4. the UE shaJl use PUCCH fonnat la/lb and PUCCH resource n~t/2rn where the 

value of n~tf2ci-i is determined according to higher layer configuration and Table 9.2-2. For a UE configured 

for two antemla port transmission for PUCCH format la/lb. a PUCCH resource value in Table 9.2-2 maps to 

two PUCCH resources with the first PUCCH resource n~~'Ji:~H for antenna port Po and the second PUCCH 

resource n~i~!bH for antenna port p 1 , otherwise, the PUCCH resource value maps to a single PUC CH 

(l,fia) 
resource nPuccH for antenna port Po . 

•· for a PD SCH transmission on tile secondary cell indicated by tile detec1ion of a corresponding 
PDCCH/EPDCCH in subfran1e n - 4 . 

- if the UE is configured with codebooksneDelerminatwn-rl 3 cc 1. or if the UE is configured with 
codebooksizeDeterminatwn-r 13 cc O and the total number of HARQ-ACK bits and scheduling request 
bit O'R (if any) and periodic CSI bits OP-csr (iJany) is more than 22, the UE shall use PUCCI-I format 4 

and PUCCH resource nt~;~bH where the value of nt~;gbH is determined according to higher layer 

configuration and Table 10. l .2.2.2- i. 
The TPC field in the DC[ format of the corresponding PDCCH/EPJJCCH shall be used to determine the 
PUCCH resource values from one of the four resource values configmed by h1gher layers, w1th the mapping 
defined in Table 10.1.2.2.3-1. AUE shall assume that the same HARQ-ACK PUCCH resource value is 
transmitted in each DCI fonnat of the corresponding secondary cell PDCCH assignments in a given 
subframe. 

[f the UE is configmed w1th codebooksizeDetemlination-r13 '" 0 and if the total mimber of HARQ-ACK bias 
and scheduling request b1t osR (if any) and periodic CSI bias OP-cs[ (if any) is no more than 22, the 

UE shall use PUCCH fonnat 3 and PUCCH resource nitr~tH where the value of nitr~tH is detennined 

according to higher layer configuration and Table l0.1.2.2.2-1. The TPC field in the DCI fonnat of the 
corresponding PDCCH/EPJJCCH shall be used to determine the Pl.JCCH resource values from one of the 
fom resource values configured by higher layers, with the mapping defined in Table 10. l .2.2.2- I .. For a l.JE 
configured for two antemia port transmission for PU CCH format 3, a PU CCH resource value in Table 

10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resourcenitfL, for antemia port Po and 
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the second PUCCH resource n1\(;t~1[ for antenna port p 1 , otherwise. the PUCCH resource value maps to a 

single PUCCH resomceni
3ir~111 for antenna pori Po. AUE shall assume that ihe same HARQ-ACK PUCCI-I 

resomce value is iransrnitied in each DCI format of the corresponding secondary cell PDCCH assignments in 
a given subframe. 

•· for a PD SCH transmission only on tile primary cell indicated by the detection of a corresponding EPJJCCH in 
subframe n - 4 , or for a EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe 

(Lo) 
n -- 4 on the primary cell, the UE shall use PUCCH format la/lb and PUCCH resource nPuccH given by 

- if EPDCCH-PRB-set q is configured for distributed transmission 

,
1 

(l,,b'o) ___ ,
1 

, j_ 
1 

/\/ (el) 
' PUCCH --- ' ECCE.q -1- 1 ARO - - 1 PlICCH,q 

- ifEPJJCCH-PRB-set q is configured for localized iransmission 

CCC I nECCE,q I A./ ECCE,q ➔ n' [', .. A./(el) 
• '"T'"' i, • l RB . - -J-· ARO -J-· l PUCCH.a i Nt~LA! .. ,q· A 

L-'- · RB J 

for antenna port p 0 , where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to 

construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set q, 

.!1.cmo is determined from the HARQ-ACK resource offset field m tile DCI formal of 1he corresponding 

EPDCCH as given in Table 10.1.2. i - i, N~~JbCH,q for EPDCCH-PRB-set q is configured by the higher layer 

parameter pucch-ResourceStartOjfs·et-r I j , N !~3'CE,q for EPDCCH-PRB-sei q is given in subclanse 6.SA. l in 

[3], n' is determined from the antenna port used for localized EPDCCH transmission which is described in 
subclause 6.SA.5 in [3]. When two antenna port transmission is configured for PUCCH fonnat la/lb, the 

PUCCH resource for antenna port Pi is given by. 

n(l.p,) --- n f l ➔ j_ ➔ ,y(el) 
if EPDCCH-PRB-sei q is configured for distributed transmission PVCCH --- ECCE,q - · · - ARO - - , Pucrn.q 

- ifEPJJCCH-PRB-set q is configured for localized iransmission 

Table 10.1.2.2.3-1: PUCCH Resource Value for HARQ-ACK Resource for PUCCH 

'01' 
'10' Tt;e 3oJ PUCCH resource value configure(j by Hie i1igt1er !ayers 
'11' The 4th PUCCH resource value configured b the higher la ers 

10.1.2.2.4 PUCCH format 5 HARQ-ACK procedure 

The HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in subclause 
,,,.,__, - C'._T,(4,pj ,' (5,p/ 

10.l.L,,-._,, by replai.;mg nPuccH V11th nPUCCH. 
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10.1.2A FOO-TDD HARQ-ACK feedback procedures for primary cell frame 
structure type 1 

For a UE transmiiting HARQ-ACK using PUCCH format lb wiih channel selection, tile UE shall determine the number 
of HARQ-ACK bits, o in subframe n . based on the number of configured serving cells with subframe n -- 4 
configured as a downlink or special subframe according to the DL-reference UL/DL configuration (defined in subclause 
10 .2) of each serving cell and the downlink transmission modes configured for each serving cell. For a UE not 
configured witil PUCCI-I format 4/5 and transmitting HARQ-ACK using PUCCH format 3, the UE shall determine ihe 
number of HARQ-·ACK bits, o in subframe n, based on the rmmber of configured serving cells with subframe 
n -- 4 configured as a downlink or special subframe except a special subframe of configurations O and 5 with normal 
downlink CP or of configuraiions O and 4 with ex1ended downlrnk CP according to the DL--reference UL/DL 
configuration (defined in subclause 10.2) of each serving cell and the downlink transmission modes conligured for each 
serving cell. The UE silali use iwo HARQ-ACK bits for a serving cell configmed with a downlink ira115mission mode 
that support up to two 1ranspor1 blocks; and one HARQ--ACK bit otherwise. 

AUE that supports aggregatrng at most 2 serving cells silaU use PUCCH format lb with channel selection for 
transmission of HARQ-ACK ·when configured with primary cell frame structure type 1 and secondary cell frame 
stmcture type 2. 

AUE that supports aggregating more than 2 serving cells with primary cell frame structure type l is configured by 
higher layers to use either PUCCJ-J format lb with channel selection or PUCCI-I formai 3/4/5 for tra115rnission of 
HARQ-ACK when configured with more than one serving cell and primary cell frame structure type 1 and at least one 
secondary cell with frame stmcture type 2. 

For HARQ-ACK transmission in subframe n with PUCCH fonnat lb with channel selection, the FDD-TDD HARQ­
ACK procedure follows HARQ-ACK procedure described in subclause 10.1.2. l if subframe n -4 is an uplink or a 
special subframe of configurations O and 5 with normal downlink CP or of configmations O and 4 with extended 
downlink CP for the secondary cell according to the higher layer parameter sub/i·ameAss1gmnent for UE not configured 
with the higher layer parameter EIMTA-lviamConjigServCell-r 1 2, and according to the higher layer parameter eimta­
HARQ-ReferenceConfig-r 12 for UE configured with the higher layer parameter EIMTA-iviainCorJigSe1vCell-r 12, and 
HARQ-ACK procedure described in subclause 10. l.2.2. l otherwise. 

The FDD-TDD HARQ-ACK feedback procedure for PUCCH format 3 HARQ-ACK procedure as described in 
subclause iO. l.2.2.2. 

The FDD-TDD HARQ-ACK feedback procedure for PUCCH format 4 HARQ-ACK procedure is as described in 
subclause iO. l.2.2.3. 

The FDD-TDD HARQ-ACK feedback procedure for PUC CH fonnat 5 HARQ-ACK procedure is as described in 
subclause 10.1.2.2.4. 

HARQ-ACK transmission on two antenna ports (p E, [p0,p1]) is supported for PUCCH format 3. 

HARQ-ACK transmission on two antenna ports (p E [p0 , Pi]) is supported for PUC CH format lb with cham1el 

selection and ·with two configured serving cells. 

10.1.3 TDD HARQ-ACK feedback procedures 

For TDD and a UE ihai does not support aggregating more than one serving cell with frame siructure type 2, two 
HARQ-ACK feedback modes are supported by higher layer configuration. 

HARQ-ACK bundling and 

HARQ-ACK multiplexing 

For TDD ULiDL configuration 5 and a UE that does not support aggregating more than one serving cell with frame 
stmc1ure iype 2 and the UE is noi configured wiih E!M7A-AdainCon/zgServCell-r 12 for the serving cell, only HARQ­
ACK bundling is supported. 

AUE that supports aggregating more than one serving cell witil frame structure type 2 is configmed by lngher layers to 
use either PUCCH format lb with channel selection or PUCCH format 3i4/5 for transmission ofHARQ-ACK ·when 
configured with more than one serving cell with frame structure type 2. 
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AUE that supports aggregating more than one serving cell with frame stmcture type 2 and is not configured with the 
parameier E1l,iTA-MaznConjigServCell-r! 2 for any seiving cell is configmed by higher layers to use HARQ-ACK 
bundling. PUCCH fom1at lb w1th channel selection according to the set or Tables 10. l .3--2/3/4 or according to the set of 
Tables 10.1.3-5/6/7, or PUCCH format 3 for transmission ofHARQ-ACK when configured with one serving cell with 
frame stmcture type 2. 

AUE that is configured ·with the parameter EIAJTA-MainConjigServCel/-rl 2 and configured with one serving cell is 
configured by higher layers to use PUCCH format lb wiih channel selection according to the sei of Tables l 0. l .3-5/6/7, 
or PUCCH fomtat 3 for transmission of HARQ-ACK A UE that is configured wi!h 1he parameter EL\17A­
MamConjigServCel/-rl 2 for at least one serving cell and configured with more than one serving cell is configured by 
higher layers to use PUCCH format lb with channel selection according to the set of Tables 10.1.3-5/6/7, or PUCCH 
fomiat 3/4/5 for transmission ofHARQ--ACK. 

PUCCH format lb witil channel selection according to the set of Tables 10.1.3-2/3/4 or according to the set of Tables 
10.1.3-5/6/7 is not supported for TDD ULiDL configuration 5. 

TDD HARQ-ACK bundling is performed per codeword across Ai multiple downlink or special subframes associated 
with a single UL subframe n, where Af is the number of elements in the set I( defined in Table l 0.1.3.1-1, by a 
logical AND operation of all the individual PD SCH transmission (w iih and without corresponding PDCCH/EPDCCH) 
HARQ-·ACKs and ACK in response to PJJCCH/EPDCCH indicating downlink SPS release. For one configured serving 
cell the bundled l or 2 HARQ-ACK bits are transmitted using PUCCH fonnat la or PUCCI-I fonnat lb, respectively. 

For TDD HARQ-ACK multiplexing and a subframe n with Af > l, where Af is the number of elements in the set K 
defined in Table 10. l .3. l-l, spatial HARQ-ACK bundling across multiple codewords within a downlink or special 
subframe is performed by a log1eal AND operation of ail the corresponding individual HARQ-·ACKs. PUCCI-I format 
lb with channel selection is used in case of one configured serving cell. For TDD HARQ-ACK multiplexing and a 
subframe n with iv[ = 1, spatial HARQ-ACK bundling across multiple codewords within a downlink or special 
subframe is not perfom1ed, l or 2 HARQ-ACK bits are transmitted using PUCCI-I fonnai la or PUCCI-I fonnai lb, 
respectively for one configured serving cell. 

In the case of TDD and more than one config1ITed serving cell with PU CCH fonnat lb with cruumel selection and more 
than 4 HARQ-ACK bits for M multiple downlink or special subframes associated ·with a single UL subframe n, where 
:ti is defined in subclause 10.1.3.2. l, and for the configmed seiving cells, spatial HARQ-ACK bundling across 
multiple codewords within a downlink or special subframe for all configured cells is perfom1ed and the bundled 
HARQ-ACK bits for each configured serving cell is transmitted using PUCCH format lb ·with cham1el selection. For 
TDD and more than one configured serving cell with PUCCH form'lt lb with channel selection and up to 4 HARQ­
ACK biis for ,"'vi multiple downlink or special subframes associated with a single UL subframe n, where M is defined 
in subclause l 0.1.3 .2.1, and for the configured serving cells, spaiial HARQ--ACK bundling is not pe1formed and the 
HARQ-ACK bits are transmitted using PUCCH fonnat lb with crutm1el selection. 

In the case of TDD and more tl1'ln one configured serving cell with PUCCI-I fonnat 3 and without PUCCI-I fonnat 4/5 
configured and more than 20 HARQ-ACK bits for M multiple downlink or special subframes associated wiih a single 
UL subframe n. where M is the number or elernems rn the set K defined in subclause 10. l .3.2.2 and for the 
configured serving cells, spatial HARQ-ACK bundling across multiple codewords within a downlink or special 
subframe is performed for each serving cell by a logical AND operation of all of the corresponding individual HARQ­
AC:Ks and PUCCH format 3 is used. For TDD and more than one configured se1ving cell with PUCCI-I form.at 3 and up 
to 20 HARQ-ACK bits for Ai rnul!iple downlink or special subframes associated witil a single UL subframe n, where 
!v[ is the number of elements in the set K defined in subclause 10 .1.3 .2 .2 and for the configured serving cells, spatial 
HARQ-ACK bm1dling is not performed and the HARQ-ACK bits are transmitted using PUCCI-I format 3. 

For TDD with PUCCH format 3 without PUCCH format 4/5 configmed, a UE shall determine the number of HARQ­
ACK bits, o, associated with an UL subframe n 

1vEz-fts 
according to O =0 LO /1 CK where jV :~fzs is the number of configured cells, and O;"cK is the number of HARQ-bits 

c=l 

for the c--th serving cell defined in subclause 7.3< 

TDD HARQ--ACK feedback procedures for one configmed seiving cell are given in snbclause l 0.1.3 .1 and procedures 
for more than one configured serving cell are given in subclause 10.1.3.2. 
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10.1.3.1 TDD HARO-ACK procedure for one configured serving cell 

HARQ-ACK tram;mission on two antenna ports (p E [p0 • p1]) is supported for PUCCH format la/lb with TDD 

HARQ-ACK bundling feedback mode and for PUCCH format 3. 

AUE that supports aggregating more than one serving cell with frame structure 1ype 2 can be configured by higher 
layers forHARQ-ACK transmission on two antenna ports (p E [p0 • p1]) for PUCCH format lb with channel 

selection. 

The TDD HARQ-ACK procedure for a 1..JE configured with Pl.JCC}-J format 3 is as described in subclause 10.1.3.2.2 
when 1he 1..JE receives PDSCH and/or SPS release PDCCH/EPDCCH only on tile primary celL 

ff the UE is no! configured wi!h 1he higher layer parameter ElMT:4-MainCon/igServCell--rl 2, for TDD HARQ--ACK 
bundling or TDD HARQ-ACK multiplexing for one configured serving cell and a subframe n with M = l where M 

is the number of elements in the set K defined in Table l 0. i .3. l-1, the UE shaJl use PUCCH resource n~~f}CH for 

transmission ofHARQ-ACK in subframe n for p mapped to antem1a portp for PUCCH fom1at la/lb, where 

If !here is PD SCH transmission rndicated by the detection of corresponding PDCCH/EPDCCH or there is 
PDCCH/EPDCCH indicating downlink SPS release within subframe(s) 11-- k. where k EK and K (defined 

rn Table 10.L3. i-l) is a set ofM elernems {k0 J 1 , • • k:vf--d depending on tile subframe n and the UUDL 

configuration (defined in Table 4.2-2 in 13]), and if PDCCH indicating PD SCH transmission or downlink SPS 
release is detected in subframe n - , where km is the smallest value in set K such 1ha1 UE de1ects a 

PDCCH/EPDCCH indicating PD SCH transmission or downlink SPS release withrn subframe(s) n - k and 

k E: K, tile UE first selects a c value out of {O, l. 2, 3} wilicil makes ::; nccE < N c+l and shall use 

(l,pn) (~-f 1) 71T + l<T . + uO) .,. rt ~ nruccH = ,1v. -m-. ·1vc m·1vc+t +nccE lVruccH ,orantennapo p 0 ,w,lere is 

f . 11 h·1 1 folr"DL --RB 4)].36.!} d · h • fhf. con 1gurec )Y igier ayers, =maxl, NRB ·(lV5c -c- !. J ,an nccE 1st enurn,,ero t e irst 

CCE used for transmission of the corresponding PDCCH in subframe n -- km and the corresponding m. When 

two antenna port transmission is configured for PUCCH fonnat la/lb, the PUC CH resource for HARQ-ACK 

bundling for antelllla port p 1 is given by n~ir~li·H = (lvf --- m ---1) · /v'c + m · Nc+J + nccE + l + N~t;crn . 

lfthere is only a PD SCH transmission where there is not a corresponding PDCCHiEPDCCH detected within 
subfmme(s) n-k. where kE Kand K is defined in Table 10. l.3. l-l, the UE shall use PUCCH format la/lb 

and PUCCI-I resource n~~f}CH with the vafoe of ni~f}CH is determined according to higher layer configuration 

and Table 9.2-2. For a UE configured for two antenna pori transmission for PUCCI-I format la/lb and HARQ­
ACK bundling, a PUCCH resource value rn Table 92--2 maps 10 1wo PUCCI-I resources with the first PUCCH 

(I, 0 ') - - - ~ ..,, (l,_p,) :-
resource llPti&:EJ for antenna port Po and the second PU CCH resource nPuccH for antem1a port p 1 , 

01herwise, !he PUCCH resource value maps 10 a single PUCCH resource n~ir~~lEifor amenna port Po. 

If there is PDSCH transmission indicated by the detection of corresponding PDCCH/EPDCCH or there is 
PDCCH/EPDCCH indicating downlink SPS release within subfrarne(s) n -k, where k E: K and K (defined 

in Table 10.1.3. i-i) is a set of M elements {k0 ,k1, .. •kM--d depending on the subframe n and the UL/DL 

configuration (defined in Table 4.2-2 in [3]), and ifEPDCCH indicating PD SCH transmission or downlink SPS 
release is detected in subframe n -- km , where km is the smallest value in set K such that UE detects a 

PDCCH/EPDCCH indicating PD SCH transmission or downlink SPS release within subframe(s) n ·-- k and 

k E ](, the UE shall use 

- if EPDCCH-PRB-set q is configured for disiributed transmission 

- ifEPDCCH-PRB-set q is configured for localized transmission 
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for antenna port Po, where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to 

constmct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set q in 

subframe 11 -- km and the corresponding m, N1~~~Lm,q for EPDCCH-PRB--set q is configmed by !he higher 

layer parameterpucch-ResourceStartO[f.~et-r 11, N;'7{/'E,q for EPDCCH--PRB--set q in subframe n --- km is 

grven in snbclause 6.8A. l in PL n' is determined from the amenna port used for EPDCCH transmission in 

subframe n - km which is described in subclause 6.8A.5 in [3]. If m = 0 . l, ARO is determined from the 

HARQ-ACK resomce offset field in the DCI format of the corresponding EPDCCH as given in Table iO. l .2.1-

1. If m > 0. 1.\ ARO is determined from the HARQ-ACK resource offset field in the DCI format of the 

corresponding EPDCCH as given in Table 10.1.3 .1-2. If the UE is configmed to monitor EPDCCH in 

subframe n - k, 1 , N ECCE,q,n-kc1 is equal to the number of ECCEs in EPDCCH-PRB-set q configured for that 

UE in subfran1e n - k, t. If the UE is not configured to monitor EPDCCH in subframe n - k11 • NECCE,q,n-k,, is 

equal to the number of ECCEs computed assuming EPDCCH-PRB-set q is configured for that UE in subframe 

n --- k,
1

. For normal downlink CP, if subframe n --· k,
1 

is a special subframe with special subframe configuration 

0 or 5, N,"TCE,q,,, k,, is equal to 0. For extended downlink CP, if subframe n --- k, 1 is a special snbfrarne witil 

special subframe configuration O or 4 or 7, N ECcr,q,n k" is equal to 0. When two antenna port tram;mission is 

configmed for PUCCI-I format la/lb, the PUCCH resomce for HARQ--ACK bnndling for antenrnJ port p 1 is 

given by 

- if EPDCCH-PRB-set q is configured for distributed transmission 

- ifEPDCCH-PRB-set q is configured for localized tsansmission 

Table 10.1.3.1-1: Downlink association set K: {k0 ,k1, .. •k:vf--d for TDD 

7,6 4 4 
2 8, 7,4,6 8, 7, 4,6 
3 7, 6, 11 6,5 5,4 
4 12, 8, 7, 11 6,5,4, 7 
5 13, 12,9,8, 7, 5,4, 11,6 
6 7 7 5 7 7 
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Table 10.1.3.1-1A: e!MTA downlink association set K 4 :~i\k:, ... , } for TDD 

2 

4 

5 

0 7,8,4 7,8,4 
8,4 - I - - I 8,4 

6 6,8,4 8,6,4 
0 12,7,11,8 7,4,5,6 
1 12,8.11 7,5.6 
3 12,8 4,7 
6 12,11,8 4,5,6 
0 12,7, 11, 13,8,4,9,5 
1 13,12,8.11,4,9,5 
2 13,12,9,11,5 
3 13, 12,5,4,8,9 
4 13,5,4,§,9 
6 13, 12, 11,6,8,4,9,5 

Table 10.1.3.1-2: Mapping of ACK/NACK Resource offset Field in DCI format 
1A/1 B/1 D/1/2A/2/2B/2C/2D to i~AJ?o values for TDD when m > 0 

3 2 

Table 10.1.3.1-3: Mapping of ACK/NACK Resource offset Field in DC! format 
1A/1 B/1 D/1/2A/2/2B/2C/2D to A~-!Ro values for TDD when i4 "' lvl' and i5 ,;, 0 

I - - I 

2 ,S= (f 4 -
3
+- i5) l 

3 2 

[f the UE is not configured witil tile higher layer parameter EIMTA-MlainConjigServCetl-r12. for 'TDD HARQ-ACK 
multiplexing and sub-frame n with M > 1 and one configured serving cell. where iv[ is the number of elements in 

the set K defined in Table 10.1.3.1-L denote n~i,xH,t as the PUCCH resource derived from sub-frame n--k, and 

HARQ-ACK(i) as the ACK!NACK/DTX response from sub-frame n-k,, where k, E, K (defined in Table lO. l .3.1-1) 

and O -;, 1 -;, lvf - l 

For a PD SCH transmission indicated by the detection of corresponding PDCCH or a PDCCH indicating 
downlink SPS release in sub-frame n -ki where k, E: K , the PUCCH resource 
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c is selected from {O. 1, 2, 3} such that 

f(. i ,"DL ('\(RB - 4 ·1,-16 i} . h b -f'' -f" c·c1·· d =max)_ J,Lt''RB · 1vsc -c-- )_i.,)j , ncCE,, 1st enum ero t,ie Jrst . _,use 

for transmission of the coJTesponding PDCCH in subframe n --- k, , and N;UcCH is configured by higher 

layers. 

For a PD SCH transmission where there is not a coJTesponding PDCCHiEPDCCH detected in subframe n ---k;. 

!he value of n~iccH,i is detem1ined according to higher layer configura1ion and Table 9.2-2. 

For a PD SCH tra115mission indicated by the detection of corresponding EPDCCH or a EPDCCH indicating 
downlink SPS release in sub-frame n - k; where k, E, K , the UE shall use 

- ifEPDCCH-PRB-set q is configured for distributed transmission 

/--1 
(1) --- 'l;:""I 7'/ A 1,/(el) 

nPUCCH.i --- nECCE,q + L .. /' ECCE.q,n-k, 1 + LlARO -f- iv PUCCH.q 
il---0 

- ifEPDCCH-PRB-set q is configured for localized transmission 

where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to construe! the EPDCCH) nsed 

for transmission of the coJTesponding DCI assignment in EPDCCH-PRB-set q in subframe n ---k,, N~~;bCH,q 
for EPDCCH-PRB-set q is configured by the higher layer parameter pucch--Reso11rceStartOJf:,;et--r J 1 , 

N !~'CE,q for EPDCCH-PRB-set q in subframe n --- k, is given in snbclause 6.8A. l in 13], n' is determined 

from the antenna port used for EPDCCH transmission in subframe n - k, which is described in subdause 

6.SA.5 in [3]. If i = 0, AARO is detennined from the HARQ-ACK resource offset field in the DCI fonnat of 

!he co!Tesponding EPDCCH as given in Table 10 .1.2. l - i. lf i > 0, ~ARO is detern1ined from the HAR Q-

A CK resource offset field rn tbe DCI formal of 1he co!Tesponding EPDCCH as given in Table 10.1.3. l-2, where 
the variable m in the table is substituted with i . If the UE is configured to monitor EPDCCH in subframe 

n - k,1 • N£ccE,q,n-k,, is equal to the number of ECCEs in EPDCCH-PRB-set q configured for that UE in 

subframe n - k, 1 • If the UE is not configured to monitor EPDCCH in subframe n - k, 1 • NECCE,q,n-k,, is equal 

to the number of ECCEs computed assuming EPDCCH-PRB-set q is configured for that UE in subframe 

n --- k,
1 

For norn1al downlink CP, if subframe n --- k,
1 

is a special subframe wit.h special subframe configuration 

0 or 5, N,"TCE,q,,, k,, is equal to 0. For extended downlink CP, if subframe n --- k, 1 is a special snbframe with 

special subframe configuration O or 4 or 7, N ECCE,q,n k" is equal to 0. 

If a 1.JE is configured with the higher layer parameter E1l,iTA-MainConfigServCell-r! 2, then K' = K where tile set K is 
defined in Table 10. l 3. l-l (where "UL/DL configuration" in the table refers to the higher layer parameter 
subfj·ameAsssjgnment). and AF is the mnnber of elements in set K'. 

If a UE is configured with the higher layer parameter EIA1TA-MainConfigServCe/ l-r j 2, then the set K for the rest of 
this subclanse is as defined rn Sec 10 .2, and Mis 1he number of elements for subframe II in the set K 

ff the UE is configured witb tbe higher layer parameter E!MTA-M,:inConjigServCetl-r12. for 'TDD HARQ-ACK 
('' 

multiplexrng and sub-frame n , denote np;;cm,;o as the PUCCI-I resource derived from sub--frame n - k, and HARQ-

ACK(iO) as 1:he ACKJNACK/DTX response from sub-framen --k,. where ki E, K, and Os; i :Slvi --1. 

10 corresponding to each subframe n - k, , Vi, O -,; i ~; M --- l is determined as follows 
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Set b = 0; 

if the value of /(2 is ihe same as ihe value of an elemen1 k, in sei K, where k;2 EK', 

10 corresponding to subframe YI - k, = b ; 

b =b+l 

end if 

end for 

if the value of k/~· is same as the value of an element k, in set K. where k(j E: KA (defined in Table 

10.1.3.1-lA) 

iO corresponding to subframe YI - k, "' b , 

end if 

end for 

- For a PD SCH transmission indicated by the detection of corresponding PDCCH or a PDCCH indicating 
downlink SPS release in snb-frame YI - k,, 

i. k' . K' 
ff the val!le of "; is same as the value of an elernem · '2 rn set , tile PUCCI-I resource nt~ccH,,o is given 

b U' (,,,,, ·2 1· N' ·2 N' "(l' y nPliCCH,iO = !VJ - I - ) . j C + l . j c+l + nCC:E,r + iV PVCCH: 

1, /A vA kA C K 11 

otherwise, if the value of <; is same as the value of an element K.13 in set "" , ·where '3 = • (defined in 
(Ii 

Table 10.1.3.1-lA), the UE shall set the PUCCH resource nPuccn,to is given by 

+ PUCCH; 

where i\1 A is the number of elements in the set KA defined in Table 10 .1.3 .1-1 A , c is selected from { 0, 1, 

{ ! . ,DL . -RB • , i l 
N.<n-,F',c•<N ., ccmax O,L[iVRB'UYsc •C··4JJ136Jj n 

2, 3} suc:il that c - lAT.,1 c-,-, , . ·ccE,, is the number of 1he 

n ·--k TK.A N(l) r· 

first CCE used for transmission of the corresponding PDCCH in subframe ' , and lv PUCCH , · PUC'--H. are 

configured by higher layers. 

- For a PD SCH iransrnission where there is not a corresponding PDCCH/EPDCCH detected in subframe YI -k, 

ihe value of n;~iccH,;o is detemiined according to higher layer configuraiion and Table 9.2-2. 

- For a PD SCH transmission indicated by the detection of corresponding EPDCCH or a EPDCCH indicating 
. ., , . . n -k k ," K ... 

down1mk SPS release rn sub--lrnme ' where ' .. , tile Uh shaH nse 

- ifEPDCCH-PRB-set q is configured for distributed transmission 
14-1 i5-l 

n~~;cr .. H-,,•n,. CCC n .,.,, + V 1V'···•c• ' +) 1V'.... '/4 + ~'- + ]Viel~r-A...., ~ A ECL_,__,q ~ buC1:,q,n-k,1 ~ £C(L.q,n-K11 .n.RO J.. U,;,..,H.q 
,l~O !l~O 
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- if EPDCCH-PRB-sei q is configmed for localized transmission 

i n I ,4·-1 ;s--1 
i ¥ECCE,o -,..rECCE,a '7\T! ~ -v1 1 , _ 7i1deJ) 

= ! . 7'TECCE:q • iv iW , + L..,, IV ECCE,q.n--k;, + L..,, 1 ECCE,q,n-k,1 + n + A.4RO + Jy l;rJC'.Cf!,q 
L JV ,:q_r3 _ ; L---0 !]-:_-:() 

where 

- if the value of k; is same as the value of an index k\2. where k',2 EK'. then i4 = 12 and i5 = O; 

- otherwise, if the val!le of k; is same as the value of an index k A KA 
,where ,,E- ,then i4=M'and i5=i3; 

, and where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to construct the EPDCCH) used for 

transmission of the corresponding DCI assignment in EPDCCH-PRB-set q in subframe n - k; . N ~~)bcH,q for 

EPDCCH-PRB-set q is configured by the higher layer paranteter pucch-ResourceStartOJJset-r 11 , N f[CE.q for 

EPDCCH-PRB-set q in subframe n ·-- k, is given in subclause 6.SA. l in [3 ], n' is determined from the antenna pori 

used for EPDCCH transmission in subframe n - kt which is described in subdause 6.SA.5 in [3 ]. 

1~'.4110 is determined as follows 

- If i4 ,cc O and i5 cc, 0. t.,\mo is determined from the HARQ-ACK resource offset field in the DCl fonnat 

of the corresponding EPDCCH as given in Table l 0. i .2. 1--1. 

- lf O < i4 <iv{' and i5 = 0, A'ARO is determined from ihe HARQ-ACK resource offsei field in the DC! 

format of the corresponding EPDCCH as given in Table HU.3.1--2, where the variable Ll;rno in the table is 

substi!Uted with SARO, the variable m in the !able is subs1ituted with i4, the variable N rn tile table 1s 

substituted with N' and the variable k
11 

in the table is substituted with k\
1 

. 

- If i4 ,cc 1\.1' and i5 °1" 0, A'AHO is determined from the HARQ-ACK resource offset field in the DCI fonnat 

of the corresponding EPDCCH as given in Table 10.1.3.1-3, 

For a given subframe u. N'EcCE,q,u is detennined as follows 

lftile UE 1s configured to monitor EPDCCH in subframe 11 N'' 1 ECCE,q,u is equal 10 1he number of ECCEs 

in EPDCCH-PRB-set q configured for that UE in subframe 11 . 

- If the UE is not configured to monitor EPDCCH in subfrmne 11 • N' ECCE,q,u is equal to the number of 

ECCEs computed assuming EPDCCH-PRB-set q is configured for that UE in subframe u. 

- For nonnal downlink CP. if subframe 11 is a special subframe with special subframe configuration O or 5. 

1V' ECCE,q.u is equal to 0. 

For extended downlink CP. if subframe u is a special subframe with special subframe config1Jrntion O or 4 

or 7, N'Ecoc·,q, 11 is equal to 0. 

if a UE is not configured with two amenna port transmission for PUCCI-I formal lb with channel selec1ion, and iJthe 
UE is not configured with the higher layer parameter E1Jl1TA-MmnConfigServCel!-r 12. based on higher layer signalling 
the UE configured with a single serving cell ·will perform channel selection either according to the set of Tables 10. l .3-
2, l 0.1.3-3, and l 0.1.3-4 or according io ihe set of Tables l 0.1.3-5, i O. l.3-6, and l O. l.3-7. 

If a UE is configured wiih two antenna port transmission for PUCCH format lb wiih channel selection, and if ihe UE is 
not contigmed wi!h the higher layer parameter EU\1T4.--MainCon/igServCelt--r i 2, then 1he UE wm perform channel 
selection according to the set of Tables 10.1.3-5. 10.1.3-6. wd 10.1.3-7. 
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If the UE is configured with the higher layer parameter EJMTA-i'vlainConjigServCell-r 12, the UE configured with a 
single serving cell will peiform channel selection according io ihe set of Tables HU.3-5, i O. l.3-6, and l O. l.3-7. 

For the selected iable set, the UE shall transmit b(O).b(i) on PUCCI-I resource n~~k~H in sub-frame n for p 
mapped io antenna pori p nsing PUCCI-I formai lb according to subclause 5.4.1 in [3] whem 

(l,jii rp il) 
nrucCH =nPl!CCH for antenna port p0 and the value of b(O),b(l) and the PUCCH resource nPUCCH are 

generated by channel selection according to the selected set of Tables for M = 2, 3, and 4 respectively 

ni~~~H for antenna port Pi , ·where ni~~~H is selected from PUCCH resonrces nt~~~H,t confignred by 

higher layers ·where O ~; i ,:; Al ---1, according to selected set of Tables for Ai= 2, 3, and 4 respectively by 
. (l) /l,p1 • (l1 \l "1 i 

replacmg npiJCCH with nPlrccH and replacrng nPucrn,, with npu'ccn,,. when the UE is configured with two 

antenna port transmission for PUCCH fommt lb with channel selection. 

Table 10.1.3-2: Transmission of HARQ-ACK multiplexing for M = 2 

ACK, ACK 
i]) 

11,\;crn.1 1, 1 

ACK. NACK/DTX 
il) 

n~UCCB,O 0, 1 

NACKiDTX, ACK 
il) 

n~UCCH,l 0, 0 

NACKiDTX, NACK 
(l) 

nPUCCH,l 1, 0 

NACK, DTX ,i<JJ 
· PUCCH,O 1. 0 

DTX,DTX No transmission 

Table 10.1.3-3: Transmission of HARQ-ACK multiplexing for M = 3 

ACK, ACK, ACK 
(]) 

11PUCCH,2 1. 1 

ACK, ACK, NACKiDTX 
']) 

n;UCCH,l 1, 1 

ACK, NACKiDTX, ACK 
(]) 

11i,ucCH.o 1, 1 

ACK, NACKiDTX, NACKiDTX 
,(1) 

J-lPUCCH.O 0, 1 

NACK/DTX, ACK. ACK )"(l) 
1PUCCfl.2 1, 0 

NACK/DTX, ACK, NACK/DTX 12~0crn.1 0,0 

NACK/DTX, NACK/DTX, ACK .. CO 
l!PUCCfl.2 0,0 

DTX, DTX, NACK 
(_l) 

nPUCCH,2 0, 1 

DTX, NACK, NACK/DTX n(l) 
PUCCH,l 1, 0 

NACK, NACK/DTX, NACK/DTX 
(1) 

nPllCCH,O 1. 0 

DTX, DTX, DTX No transmission 
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Table 10.1.3-4: Transmission of HARQ-ACK multiplexing for M = 4 

ACK, ACK, ACK, ACK 

ACK, ACK, ACK, NACK/DTX 

NACK/DTX, NACK/DTX, NACK, DTX 

ACK, ACK, NACK/DTX, ACK 

NACK,DTX,DTX,DTX 

ACK, ACK, NACK/DTX, NACK/DTX 

ACK, NACK/DTX, ACK, ACK 

NACKJDTX, NACK/DTX, NACK/DTX, NACK 

ACK, NACK/DTX, ACK, NACK/DTX 

ACK, NACK/DTX, NACK/DTX, ACK 

ACK, NACK/DTX. NACK/DTX, NACKJDTX 

NACK/DTX, ACK, ACK, ACK 

NACK/DTX, NACK, DTX, DTX 

NACK/DTX, ACK, ACK, NACK/DTX 

NACK/DTX, ACK, NACKJDTX, ACK 

NACK/DTX, ACK, NACK/DTX, NACK/DTX 

NACK/DTX, NACK/DTX, ACK, ACK 

NACK/DTX, NACK/DTX, ACK, NACK/DTX 

NACK/DTX, NACK/DTX, NACK/DTX, ACK 

DTX,DTX,DTX,DTX 

(l) 

nP;JCcH,:; 
0) 

nPUCCH,2 

(1) 

nJ~lJCCH,2 

(l) 

nP;JCcH,:; 

1, 1 

1, 0 

1, 1 

1, 0 

1, 0 

1, 0 

0. 1 

1. 1 

0, 1 

0, 1 

1, 1 

0, 1 

0,0 

1, 0 

1, 0 

0, 1 

0, 1 

0.0 

0.0 

No transmission 

Table 10.1.3-5: Transmission of HARQ-ACK multiplexing for M = 2 

ACK,ACK 
(ll 

np{JCCH,l 1, 0 

ACK, NACK/DTX . (l) 
nPTJCCH,O 1, 1 

NACKJDTX, ACK (1) 
nPUCCH,l 0, 1 

NACK, NACK/DTX ~ U) 
nPUCCII,O 0,0 

DTX, NACK/DTX No Transmission 

Table 10.1.3-6: Transmission of HARQ-ACK multiplexing for M = 3 
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ACK. ACK, ACK fl) 
nPUCCH.2 1, 1 

ACK, ACK, NACK/DTX (l) 
llptl(CI-U 1, 0 

ACK, NACK/DTX, ACK (li 
nPUCCII.2 1, 0 

ACK, NACK/DTX, NACK/DTX (l i 
np(JCCH.O 1, 1 

NACK/DTX, ACK, ACK 
(li 

np.(JCCH.2 0, 1 

NACK/DTX, ACK, NACK/DTX 
(]) 

nPUCCH,l o. 1 

NACK/DTX, NACK/DTX, ACK 
(1) 

np·fa~CH,2 o. 0 

NACK, NACK/DTX, NACK/DTX ('i 
nPUCCH,O 0. 0 

DTX, NACK/DTX, NACK/DTX No Transmission 

Table 10.1.3-7: Transmission of HARQ-ACK multiplexing for M::: 4 

ACK, ACK, ACK, ACK 
(l) 

nPUCCH,1 1, 1 

ACK, ACK, ACK, NACK/DTX 
(l) 

11P1JCCH,2 1, 1 

ACK, ACK, NACK/DTX. ACK 
(1) 

nPUCCI-l.O 1, 0 

ACK, ACK, NACK/DTX, NACK/DTX ~ U) 
nPUCCH,l 1, 0 

ACK, NACK/DTX, ACK, ACK ~ ( J) 
nPUCCH,} 1, 1 

ACK, NACK/DTX, ACK, NACK/DTX 
rn 

1, 0 nPUCCl-J,2 

ACK, NACK/DTX, NACK/DTX, ACK m 
nj.,(1CCH,O 0, 1 

ACK. NACK/DTX, NACK/DTX, NACK/DTX (]) 
nPUCCH,O 1, 1 

NACK/DTX, ACK, ACK, ACK 
{l• 

llplJCCH,l 0. 0 

NACK/DTX, ACK, ACK, NACK/DTX ,(1) 
1'PUCCH,2 0. 1 

NACK/DTX, ACK, NACK/DTX, ACK 
n; 

/lPUCCH,3 1, 0 

NACK/DTX, ACK, NACK/DTX, NACK/DTX 'l' 
nir'1ccn.1 0, 1 

NACK/DTX, NACK!DTX, ACK, ACK 
{l) 

nPuccHJ 0, 1 

NACK/DTX, NACK/DTX, ACK. NACK/DTX 
(1) 

nPUCCH.2 0, 0 

NACK/DTX, NACK/DTX, NACK/DTX, ACK ~ U) 
nPUCCII,} 0, 0 

NACK, NACK/DTX, NACK/DTX, NACK/DTX rn 
nPUCCl-J,O 0, 0 

DTX, NACK/DTX, NACK/DTX, NACK/DTX No Transmission 
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10.1.3.2 TDD HARO-ACK procedure for more than one configured serving cell 

If a 1..JE configured with EfM7A-iviainConfigServCell-rl 2 for a serving cell, ·'1..JL/DL configuration" of the serving cell 
in the rest of this subdause refers to tile UL!1)L configuration given by the parameter eimta-HARQ-Rej!,renceConfig­
r 12 for the serving cell unless specified otherwise. 

The TDD HARQ-ACK feedback procedures for more than one configured serving cell are either based on a PUCCH 
format lb with channel selectionHARQ-ACK procedure as described in subclause 10. l.3.2. l or a PUCCH format 3 
HARQ-ACK procedure as described in subdause l 0. i .3. 2.2 or a PUCCH formal 4 HARQ--ACK procedure as described 
in subclause 10.1.3.2.3 or a PUCCH format 5 HARQ-ACK procedure as described in subclause 10.1.3.2.4. 

HARQ-ACK transmission on two antenna ports (p E, !Po, p1]) is supported for Pl.JCCH fonnat 3 and TDD with more 

than one configured serving cell. 

if a UE is configured with more tilan one serving cell and the TDD 1..JL/DL configurations of ail serving cells are the 
same, TDD ULiDL configuration 5 with PUCCH format 3 is only supported for up to two config1ITed serving cells. 
If a UE is configured ·with two serving cells and the TDD UL/DL configuration of the two serving cells is the same, 
TDD ULiDL configuration 5 wlth PUCCI-I format lb with channel selec1ion for two configmed seiving cells is not 
supported. lf a UE is configured with two serving cells and if the TDD ULiDL configmation of the two serving cells are 
not the same and if the DL-reference UL/DL configuration (as defined in subclause 10.2) of at least one serving cell is 
TDD 1..JL/DL Configuration 5, Pl.JCCH fomiat lbw iih channel selection is not supported. 

If a UE is configured wiih the parameter EfM7A-iviainConjigServCell-r 12 for at least one serving cell and is configured 
with PUCCH fomwt 3 without PUCCI-I format 4/5 configured, the UE is not expected to be configured with more 1han 
two serving cells having UL!1)L Configuration 5 as a DL-reference ULiDL configuration. 

HAR.Q-ACK transmission on two antemia ports (p E [p0 ,pi]) is supported for PUCCH format lb with channel 

selection and TDD with two configured serving cells. 

10.1.3.2.1 PUCCH format 1 b with channel selection HARO-ACK procedure 

If a UE is configured ·with the higher layer parameter EJMIA-lvfaznConjigSer1,Cell-r l 2, thenK' = K where the set K is 
defined in Table 10. l .3. l-l (where "1..JL/DL configuration" in tile table refers to the higher layer parameter 
subjrameAss1gnment), and Ai' is the number of elements in set K'. 

If a UE is conligured with two serving cells ·with the same ULiDL configurations, then in the rest of !his subcaluse, K 
is as defined in Sec 10.2 and Mis the number of elements for subframe n in the set K, and = M . 

If a UE is conligured with two serving cells ·with different UL;DL configurations. 

- then the UE shall determine Af for a subframe n in this subclause asA1 = max~i\.-1 primary, A1 secondary), where 

]\If primary denotes tile number of elements for subframe n in !he set K for the prnnary cell (as defined in 

subclause l0.2) 

denotes the number of elements for subframe n in 1he set Kc for the secondary serving cell (as 

defined rn subclause 10.2) 

if lvf,econciary < AJ, !hen the UE shall, for the secondary serving cell, set HARQ--ACK(i) to D'IX for./ cc 

to Af -1. 

- if A-1 prtmarv < /vi , ihen the UE shall, for the primary cell, set HARQ-ACK(i) io DTX for.I= A1 pr,mary to 

M--1 

If the UE is configured witil two serving cells with different UL/DL configurations, then in ihe resi of this subcl:mse, 

K cc Kc where Kc is defined in subdause 10.2. 

For TDD HARQ-ACK multiplexing with PUCCI-I formai lb with channel selection and iwo configured serving cells 
and a subframe n with lvf = 1, a UE shall determine the number of HAR.Q-ACK bits, o, based on the munber of 

3GPP 

DAINGEAN 0003169 



Release 12 253 3GPP TS 36.213 V12.8.0 (2015-12) 

configured serving cells and the downlink traimnission modes configured for each serving cell. The UE shall use two 
HARQ-ACK bits for a serving cell configured with a downlink transmission mode ihai supports up to two iranspor1 
blocks; and one H ARQ-ACK bi! otherwise. 

For TDD HARQ--ACK rnuiiiplexing with PUCCI-I formal lb with diannel selec1ion and two configured serving cells 
. (l,p) -and a subfraine n with M :::; 2, the UE shall transmit b(O)b(lJ on PUCCH resource llpuccEJ for p mapped to antenna 

portp using PUCCH format lb where 

n 1~;JJcH = nt1(rccH for antenna port p 0 • where nV{JCCH selected from A PUC CH resources, n~~rcci-I,J 

where O ::; ./'.; A --1 and A Ee {2,3,4}, according to Tables 10.1.3.2-1, 10.1.3.2-2, and 10.1.3.2-3 in subframe n 

using PUCCH format lb. 

nil.Pi> 1· l ll,'iiiJ 1 di. ' PUCCH Oril _,.. db PUCCH or m1tenna port pl, w 1ere nnrccH se ecte rom A . · resources, nPlJCCEl,J com1gure y 

higher layers where O :CJ ~; A --1 and A Ee {2,3,4}, according to Tables 10.1.3.2-1, 10.1.3.2-2. and 10.1.3.2-3 by 
· {l) · _ (l,J\) · 0) O,P1) 

replacmg nPUCCH with nPucrn and rep lac mg nPUCCI!.i wlth nnrccH.t in subframe n. when the U Eis 

configured witil two antenna port transmission for PUCCI-I format ib with channel selection, 

and for a subframe n wlth Ai '" 1, HARQ-ACK(i) denotes the ACK/NACK/DTX response for a transport block or SPS 
release PDCCH/EPDCCH associated with serving cell, where the transport block and serving cell for HA.RQ-A.CK(i) 
and A PUCCH resources are given by Table 10.1.2.2.1-1. For a subframe n with iv[= 2, HARQ-ACK(/) denotes the 
ACK/NACK/DTX response for a PD SCH transmission or SPS release PDCCH/EPDCCH within subframe(s) given by 
set K on each serving cell, where tile subframes on each servrng cell for HARQ--ACK(/) and A PUCCI-I resources 
are given by Table 10.1.3.2-4. 

If the UE is not configured with the higher layer parameter EJMTA-i'vlainConfigServCell-r 12, the UE shall determine 

the A PUCCHresources. n1~cCH,/ associatedwithHARQ-ACK(j)where 0-<;,J:::;A--1 in Table lO.i.2.2.i-l for 

M = i and Table l 0.1.3 .2-4 for M = 2, according to 

for a PD SCH transmission indicated by ihe detection of a corresponding PDCCH in snbframe n --- km. where 

km EK on the primary cell. or for a PDCCH indicating downlink SPS release (defined in subclause 9.2) in 

subframe n - km , where k'" EK on the primary cell, the PUCCH resource is 

n1~i}ccH,J = (H primary - m - 1) · N c + m · N c+l + ncrn.m + Nl~;Jccir, where c is selected from { 0, i. 2, 3} 

l th t 71.T ✓ , )\T H --- . , 'o l[J\TDL {,\TRB , ·4)] /36 ! ), 1 /J\TDL . 
SUCl l1l hc:":,llccE,m<..i'ic+l' JVc ---Dld.X\, lYRB ·\JVc;c •(.:·-- I . jj Wlere 'VRB lS 

determined from ihe primary cell, and for a subframe n wiih ,"vi = l and a transmission mode that supports up 
to two transport blocks on the serving cell where the corresponding PDSCH transmission occurs, 1he PUCCH 

(JJ . . (I) {M 1) "'' . ,v . J . H(J\ 
resource J1PUCCI!.j +l JS given by nPUCCEl,j+l = \" · primary - m - · . 1 '{ c + in . 1 '{ c+I + nCCE,m + · + Jv PlJCCH 

where nccE.m is the number of the first CCE used for 1ransmiss10n of the corresponding DCI assignment and 

NrncCH is configured by higher layers. 

for a PD SCH tTa1ts1llission on tile primary cell where !here is not a corresponding PDCCH/EPDCCH detected 

within subfran1e(s) n - k, where k Ee K, the value of n;,~cCEJ,J is detemrined according to higher layer 

configuration and Table 9.2-2. 

For a PD SCH transnrission indicated by the detection of corresponding EPDCCH or a EPDCCH indicating 

downlink SPS release in sub-frame n --· km ·where km EK on the piimary cell, the PUCCH resource 

(ll 
nrucrn, ; is given by 

ff EPDCCH--PRB-set q 1s configured for distributed transmission 

m-1 
J/l) __ n _,_ v 'fv _,_ j. + 'fv(el) 

PUCCH,j ·--· ECCE,q ' f ... ,/' ECCE,q,n--k, 1 ' ARO · ' PUCCH,g 
,1~0 
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- if EPDCCH-PRB-sei q is configmed for localized transmission 

where nECCE,q is the number of the firsi ECCE (i.e. lowest ECCE index used to construct the EPDCCH) nsed 

for transmission ofthe corresponding DCl assignment in EPDCCH-PRB-set q in subframe n - k,,,, Nfdbm,q 
for EPDCCH-PRB-set q is configured by the higher layer parameter pucch-ResourceStartOJfset-rl 1 , 

N j;J;CE,q for EPDCCH-PRB-set q in subframe n -km is given in subclause 6.8A. l in [3], n' is determined 

from the antenna port nsed for EPDCCH transmission in subframe n - km winch is descnbed in snbclause 

6.SA.5 in [3]. If m ,cc O , 1.\ ARO is determined from the HARQ-ACK resource offset field in the DCJ fonnat of 

the corresponding EPDCCH as given in Table 10.1.2. l- l. If m > 0, ~ARO is determined from the HARQ­

ACK resource offset fieki in tile DCI format of the corresponding EPDCCH as given in Table 10.1.3. l-2. If the 

UE is configured to monitor EPDCCH rn subframe n -k, 1 , N 1;;ccE,q,n-k" is eqnal to the nnmber of ECCEs in 

EPDCCH-PRB-set q configured for that UE in subframe n --- k,
1 

• If the UE is not configured to monitor 

EPDCCH in subframe n -k, 1 , NECCE,q,n-k,, is equal to the number ofECCEs computed assuming EPDCCH­

PRB--se! q is configured for that UE in subframe n - k,1. For normal downlink CP, ff subframe n - k,
1 

1s a 

special subframe wiih special subframe configmation 0 or 5, is equal to 0. For exiended downlink 

CP, if subframe n -- k,1 is a special subframe with special subframe configuration 0 or 4 or 7, NECCE,q.n k,, is 

equal to 0. For a subframe n with M = l and a transmission mode tl1'lt supports up to two transport blocks on 

the serving cell where the corresponding PD SCH transmission occurs, the PUCCH resomce n~~cCH,.i +J is 

given by 

- if EPDCCH-PRB-sei q is configmed for distributed iransrnission 

m-J 

(l.j\) --- 1 ·. 1-- L 'f'T _1_ A .·. -r,r(el) 
nPUCCH --- •1~cc10 , -J- f n 7 ~cn -- 1 ' ti""" -J- n PU•CCH" _.._ ..., _._ .c, _._,_q 1!.L r..,q,n X,1 .. i-J.N.U -~ 

,1~0 

- if EPDCCH-PRB-sei q is configmed for localized transmission 

for a PD SCH transmission indicated by ihe detection of a corresponding PDCCH/EPDCCH within subframe(s) 

n -k, where k E K on the secondary cell, the value of ni,icrn,; , and the valne of nt~~ccH,;+ t for a 

subframe n with ,"vi = 2 or for a subframe n with M = l and a transmission mode on tile secondary cell ihai 
supports up to two iranspori blocks is determined according to higher layer configuration and Table l0. l ,2.2. l-
2. The TPC field in !he DCl fomiat of the corresponding PDCCH/EPDCCH shall be used to determine the 
PUCCH resource values from one of the four resource values configured by higher layers, with the mapping 
defined in Table 10.1.2.2.1-2. For a 1..JE configured for a transmission mode on the secondary cell tilat snpports 
np to two transport blocks and a snbframe n with M cc 1, or for a subframe n with A1 ,cc 2, a PUCCH resource 

value in Table 10. 1.2.L 1--2 maps to two PUCCI-I resources (nt8c:CB,.i, n;/Jcrn,J+t), otherwise, !he PUCO-l 

resource value maps to a single PUCCH resource n;~iccr-i,J AUE shall assnme tilat ihe same HARQ-ACK 

PUCCH resource value is transmitted in the TPC field on all PDCCH/EPDCCH assignments on the secondary 
cell withrn subframe(s) n -k, where k E: K 

Table 10.1.3.2-1: Transmission of HARQ-ACK multiplexing for A= 2 
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ACK.ACK 
(l) 

nPUCCH,l 1, 0 

ACK, NACK/DTX . (l) 
nPTJCCH,O 1, 1 

NACKJDTX, ACK (l) 
nPTJCCH,l 0, 1 

NACK, NACK/DTX ~ ( J) 
nPUCCl-I,O 0,0 

DTX, NACK/DTX No Transmission 

Table 10.1.3.2-2: Transmission of HARQ-ACK multiplexing for A = 3 

ACK, ACK, ACK 
(1) 

np·fa~CH,2 1. 1 

ACK, ACK, NACK/DTX n(lJ 
"PUCCH,l 1. 0 

ACK, NACK/DTX, ACK ('i 
nPUCCH,2 1. 0 

ACK, NACK/DTX, NACK/DTX (l) 
11PUCCH,O 1, 1 

NACK/DTX, ACK, ACK fl) 
11PUCCH,2 0, 1 

NACK/DTX, ACK, NACK/DTX (ll 
11PUCCHJ 0, 1 

NACK/DTX, NACK/DTX, ACK 
(1) 

npuccH.2 0, 0 

NACK, NACK/DTX, NACK/DTX .(li 
ltPUCCII.O O' O 

DTX, NACK/DTX, NACK/DTX No Transmission 

Table 10.1.3.2-3: Transmission of HARQ-ACK multiplexing for A = 4 
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--------------------------------------------------------------------------------------------------------------------------------·~---·------------------·---~·------------------·--, 
HARQ.ACK(O), HARQ-ACKf1), HARQ-ACK{2), HARQ-ACK(3) nii'.ic(:H I fi(O)b(1) 

ACK, ACK, ACK, ACK ~ (l) 
nPUCCH,l 1, 1 

ACK, ACK, ACK, NACK/DTX 
(1) 

nPUCCH.2 1, 1 

ACK, ACK, NACK/DTX, ACK 
(1) 

nPl.TCCH,O 1, 0 

ACK, ACK, NACK/DTX, NACK/DTX 
(l\ 

nPlJCCH,J 1, 0 

ACK, NACK/DTX, ACK, ACK ~ ( J) 
nPUCCl-I,} 1, 1 

ACK, NACK/DTX, ACK, NACK/DTX 
(]) 

nPUCCH,2 1, 0 

ACK, NACK/DTX, NACK/DTX. ACK YI(]) 
·'PUCCH,O 0, 1 

ACK, NACK/DTX, Nf\CK/DTX, NACK/DTX Y/(1) 
·'PUCCH,O 1. 1 

Nf\CK/DTX, ACK, ACK, ACK , (l) 
11Puccn.1 0, 0 

NACK/DTX, ACK, ACK, NACK/DTX ,(1) 
1,PUCCH,2 0, 1 

NACK/DTX, ACK, NACK/DTX, ACK 
(l) 

nPuccHJ 1, 0 

NACK/DTX, ACK, NACK/DTX. NACK/DTX ~ (l) 
nPUCCH,l 0, 1 

NACK/DTX, NACK/DTX, ACK, ACK . U) 
nPUCCH,3 0, 1 

NACK/DTX, Nf\CK/DTX, ACK, NACK/DTX 
(1) 

nPl.TCCH,2 0, 0 

NACK/DTX, Nf\CK/DTX, NACK/DTX, ACK ~ ( J) 
nPUCCl-I,} 0, 0 

NACK, NACK/DTX, NACK/DTX, NACK/DTX m 
nPl/CCH,O 0, 0 

DTX, NACK/DTX, NACK/DTX, NACK/DTX No Transm!ssion 

Table 10.1.3.2-4: Mapping of subframes on each serving cell to HARQ-ACK{/1 for PUCCH format 1 b 
HARQ-ACK channel selection for TDD with M "2 

4 
The first subframe The second subframe The first subframe The second subframe 

of Prima cell of Prima cell of Secondar cell of Seconda cell 

For TDD HARQ-ACK multiplexing with PUCCH format lb wiih channel selection and sub-frame n with M > 2 

and two configured serving cells, denotes 11~\'.iccr-u O :Ci::; 3 as the PUCCH resource derived from the transmissions 

0) ct (l) . d in Ai downlink or special sub-frames associated with the UL subframe n . nPuccH,o an nPUCCH,l are associate 

with the PDSCH transmission(s) or a PDCCHiEPDCCH indicating downlink SPS release (defined in subclause 9.2) on 

the primary cell and n18crn,2 and n~~cCH,3 are associated with the PD SCH transmission(s) on the secondary cell. 

For Primaiy cell: 

JJ tile UE is no! configmed wlth the higher layer parameter ElMlTA-MainConfigS'ervCell--r 12 on 1he primary cell, 
and if there is a PD SCH transmission on the primary cell without a coJTesponding PDCCH!EPDCCH detected 
within the snbframe(s) n-k, where k <= K, 

, (ll 
- the value of npucrn,o is determined according to higher layer configuration and Table 9.2-2. 
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- for a PD SCH transmission on the primaiy cell indicated by the detection of a corresponding PDCCH in 

snbframe n ---km, where km EK wiih ihe DAI value in the PDCCH equal to 'l' (defined in Table 73-X) 

or a PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n --- km, where 

km EK wiih ihe DAI value in ihe PDCCH equal to 'l', tile PUCCH resource 

n1~\Jcnu = (Mpnmory - m -1)· N,C + m · Nc-,.l + nccE.m + N;,;Jcrn where c is selected from {O, l, 2, 3} 

l tl t 7'! <'. / ii.! !'lT - . {'o l ['NDL (7>1RB a 4)-1 i3b' !\ l . th SUCl la lVc...::ollCCE,m <,Heil' J,c ---lllaX , _ - RB· lVsc •C·--· _/ __jJ ,Wlere nCCE,m lS e 

number of the first CCE used for transmission of the corresponding PDCCH in subframe n --- km and 

N~t;cCH is configured by higher layers. 

- for a PD SCH transmission on the primaiy cell indicated by the detection of a corresponding EPDCCH in 

s1Jbframe n ---km, where km EK with the DAI value in the EPDCCH equal to 'l' (defined in Table 7.3--X) 

or fill EPDCCH indicating downlink SPS release (defined in s1Jbclause 9.2) in subframe n - km, where 

k,,, EK with the DAI value in the EPDCCH equal to 'l', tile PUCCH resource is given by 

lfEPDCCH-PRB-set q is configured for distributed trans1nission 

- JfEPDCCH-PRB-set q is configured for localized transmission 

where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to constmct the EPDCCH) 

used for transmission of ihe corresponding DCI assignment in EPDCCH-PRB-set q in subframe n -- k'" , 

N}~brn,q forEPDCCH-PRB-set q is configured by the higher layer parameterpucch-ResourceStartOfJ~et­

r 11 , N:;}CE,q for EPDCCH-PRB-set q in subframe n - k'" is given in subclause 6.SA. l in [3], n' is 

detem1ined from tile antenna port used for EPDCCH transmiss10n in s1Jbframe II -km which is described rn 

subclause 6.8A.5 in [3]. If m '" 0, AAiW is determined from the HARQ-ACK resource offset field in the 

DCl format of the corresponding EPDCCH as given in Table lO. l .2. l-l. If m > 0, .!1ARO is detemiined 

from the HARQ-ACK resource offset field in ihe DCI format of tile corresponding EPDCCH as given in 

Table 10. L3. 1-2. ff the UE is configured to momtor EPDCCH in subframe II -k,1, NECCE,q,n-k,, is equal to 

the number ofECCEs in EPDCCH-PRB-set q configured for tl1'lt UE in subframe n --- k,1. If the UE is not 

configured to monitor EPDCCH in subframe n - k, 1 , N ECCE,q,n-k,, is equal to the number of ECCEs 

computed assuming EPDCCH-PRB--set q is configmed for tha! UE in subfrarnen -k,
1

. For normal downlink 

CP, if subframe n --- k, 1 is a special snbframe witil special subfrnn1e configuration O or 5, N ECCE,q.n-k,, is 

equal to 0. For extended downlink CP, if subframe n --· k, t is a special subframe with special subframe 

configuration O or 4 or 7, N ECCE,q,n-k,, is equal to 0. 

[f the U Eis configmed with the higher layer parameter ElMlTA-MainConfigS"ervCell--r J 2 on the primary cell, and 
if there is a PD SCH transmission on the primary cell ·without a corresponding PDCCH/EPDCCH detected within 
the subframe(s) n --k, where k EK, 

- the value of n~~cCH,o is detemrined according to higher layer configuration and Table 9.2-2. 
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- for a PD SCH transmission on the prirnaiy cell indicated by the detection of a corresponding PDCCH in 
subframe n - k

1 
, where k

1 
E, K with the DAI value in the PDCCH equal to T (defined in Table 7.3-X) or 

a PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n -- k, . where k, EK 

with the DAI value in the PDCCH equal to 'l ', 

ff the val!le of k
1 

1s same as the value of an elemem k',
2

, where k',
2 
EK', !he PUCO-l resource 

(ll - · - b (JJ ( ~1-• -2 1' -v -2 -v u<P 11rucc1--1,1 is gwen Y nPuccH.l = -1"- -z -- } · 1 c + 1 - · 1 c+l + rlcc:E., + iv PuccH, 

- otherwise, if the value of k; is same as the value of an element k,·1 in set KA. where k,'i E KA (defined 

in Table 10.1.3.1-lA), the PUCCH resource n~~CCH.l is given by 

where [1,i[A is the nmnber of elements in the set K 4 defined in Table 10.1.3.1-lA. where c is selected 

from {O, l, 2, 3} sudi that Ne~ nccE.t < Nc+t. Ne = max{ 0, l [N1~~ · (N":::3 · c-4)] /36 J} 
where NJ~~ is detennined from the primary cell. nccE,, is the number oftlle first CCE used for 

K" transmission of the corresponding PDCCH in subframe n --- k
1 

, and 1Vi,ucrn , ;V~gcCH • are configured by 

higher layers . 

- for a PD SCH transmission on the primary cell indicated by the detection of a corresponding EPDCCH in 
subframe n - k

1 
, where k

1 
E: K with the DA.I value in the EPDCCH equal to 'l' (defined in Table 7,3-X) or 

an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in snbframe n -- k
1 

• where 

k
1 

'" I( with the DAI value in the EPDCCH equal to 'l ', the PUCCH resource is given by 

lfEPDCCH-PRB-set q is configured for distributed transn1ission 

- lfEPDCCH-PRB-set q is configured for localized transmission 

where 

ff the val!le of k, 1s same as the value of an index k', 2 • where k', 2 EK'. then 14 = i2 and 15 = 0; 

- otherwise, ifthe value of k
1 

is same as the value of an index k,~, where 

i5 = i3; 

E: KA, then i4 = Al' and 

, and where nECCE.q 1s !he number of the first ECCE (i.e. lowest ECCE mdex used to constrnct the 

EPDCCH) used for transmission of the conesponding DCI assigmnem in EPDCCH-PRB-set q in subframe 

n -- k; , N~~ibcH.q for EPDCCH-PRB-set q is configured by t.he higher layer parameter pucch­

ResourceS'tartOjfset-r l j , N !;;'CE,q for EPDCCH-PRB-set q in subframe n --- k, is given in subcl:mse 

6.8A. i in 13]. n' is determined from the anienna port used for EPDCCH transmission in subframe 

n ---k'" which is described in subclause 6.8A.5 in l3J. SARO, N' r,;ccE.q,n-k',,. N'ECL.,E,q,n-k,i are determined 

as described in section lO .1.3 .1. 
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- HARQ-ACK(O) is the ACK/NACK!DTX response for the PD SCH transmission without a couesponding 
PDCCH/EPDCCH. For l 5; J '.,,; Ad - l, if a PD SCH transmission witil a corresponding PDCCH/EPDCCH 

and DAl value in the PDCCI-I/rcPDCCH equal 10 'J 'or a PDCCH/EPDCCH indicaiing downlink SPS release 

and with DAl value in the PDCCH/EPDCCH equal to' J' is received, HARQ-ACK(i) is the couesponding 

ACK/NACK/DTX response; otherwise HARQ-ACK(j) shall be sei to DTX. 

Otherwise. 

If 1he UE is not configured with the higher layer parameter EIM7A c1'vlamConjigServCel!-rl Z on tile primary 
cell, for a PD SCH transmission on the primary cell indicated by the detection of a corresponding PDCCH in 

subframe n --· km , where km E K and for TDD UL/DL configuration of the primaiy cell belonging to 

{ 1,2,3,4,6} the DAI value in the PDCCH equal to either 'l' or '2' or a PDCCH indicating downlink SPS 

release (defined in subc:lause 9.2) in subframe n ---km, where km EK and for TDD UL!DL confignrntion 

of the primary cell belonging to { 1,2,3,4,6} tile DAl value in tile PDCCH eqnal to either' l' or '2', the 

PUCCI-I resource n;~;CCH.i ::: (1\.;fpnmary ·-- m --- 1)- NC+ m · JVc+J + nCCE,m + N~gCCI,. where c is 

l d f '') l ') -· I . h ha 7\i / . )IT se ecte rom { L, , ~, ., r sue i i /v c ~,. nccE,m < Jv c+J. 

JI! <o i 1·1v7])L (·NRR 4).1 '36 j 1 
IV c = max l , L. . RB • • sc · • c --- _ I _ J . vv here ncCE. m is the number oft he first CCE used for 

transmission of the corresponding PDCCH in subframe n ---km, NJiicCH is configured by higher layers 

and for TDD 1.JL/DL configuration of the primary cell belonging to { l,2,3,4,6}, i = 0 for the corresponding 

PDCCH with the DAI value equal to 'l' and i = I for the corresponding PDCCH with the DAJ value equal 

to '2', and for the primary cell wiih TDD UL/DL configuration O i = 0 for the corresponding PDCCH. 

- Ifthe UE is configured with the higher layer parameter EIAfTA-MamConfigServCel/-rl 2 on the prinmry cell, 
for a PDSCH transmission on tile primaiy cell indicated by ihe detection of a corresponding PDCCH in 

subframe n --- km , where km EK and for TDD UL/DL configuration of the piimary cell belonging to 

{ i,2,3,4,6} the DAI value in the PDCCH equal to either 'l' or '2' or a PDCCH indicating downlink SPS 

release (defined in subclause 9.2) in subframe n -km, where km E: K and for TDD ULiDL configuration 

of the primary cell belonging to { 1,2,3,4,6} the DAI value in the PDCCH equal to either '1' or '2', 

- if the val!le of k,,, is same as the value of an element k',
2

, where k',
2 
EK', the PUCCH resource 

n~~~CCH,, is given by n~~crn, = (l'vf'-i2 -1) · N,. + i2 · N,.+1 + nccE;u + N;;JccH; 

- otherwise, if the value of is same as the value of an element k/1 in set KA, where '" K-
4 

( defined 

rn Table 10.1.3. 1-l A), tile PUCCH resource ni~rccH.i is given by 

m ('14 ·3 l' r." . ·3 \" . .,KA nI)lTCCH.i::: _n'.L. --·l --- )·.1Yc·t-l •11 c+1·-t·nccE,m+ 1VpuccH~ 

where Ai 4 is the mimber of elements in these! KA, where c is selected from {O, 1, 2, 3} such that 

N' < n < N N 1 0 l [ 'N DL I N' RB 4)] 1 3 6 i '- l N DL - d - d _, ,.--- ccE,m ,. c+l' c ===n1axl, 1 RB ·\J sc ·C---- I . Jj w1ere ! RB ts etermme 

from the primary cell, is the number of the first CCE used for transmission of the corresponding 

K'~ 
PDCCH in subframe n --- km, and NpuccH , , are configured by higher layers. Here, for TDD 

UL/DL configuration of ihe primary cell belonging to { l ,2,3,4,6 }, i === 0 for the corresponding PDCCH 

witil tile DAI value equal to 'l' and i === l for the corresponding PDCCH with the DAI value equal to '2', and 

for the primary cell wiih TDD UL/DL configuration O i = 0 for the corresponding PDCCH. 

- If the UE is not configured with the higher layer parameter EfMT4-AdainConjzg5\,rvCell-r 12 on tile primaiy 
cell for a PD SCH transmission on the primary cell indicated by the detection of a corresponding EPDCCH in 

subframe n - km , where km E K and for TDD UL/DL configuration of the primary cell belonging to 

{ I ,2,3,4,6} the DAI value in the EPDCCH equaJ to either Tor '2' or an EPDCCH indicating downlink SPS 
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release (defined in subclause 9.2) in subframe n -km, where k,,, EK and for TDD UL;DL configuration 

of the primary cell belonging to { l,2,3,4,6}the DAJ value in the EPDCCH equal to either Tor '2', the 
PUCCH resource is given by 

lfEPDCCH-PRB-set q is configured for distributed transn1ission 

m-l 

(]) --- '5"' N rv<eL) 
nPUCCH.i --- nECCE.q + ,._,, 1 ECCE.q.n--k, 1 + [J.ARO + 1 PUCCH.q 

!l=O 

- JfEPDCCH-PRB-set q is configured for localized transmission 

where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to constmct the EPDCCH) 

used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set q in subframe n -- k'" • 

N;~;bCH,q forEPDCCH-PRB-set q is configured by the higher layer parameterpucch-ResourceStartOfJ~et­

r 11 , N:;}CE,q for EPDCCH-PRB-set q in subframe n -- k'" is given in subclause 6.SA l in [3], n' is 

detem1ined from tile antenna port used for EPDCCH lrnnsmiss10n in snbframe n -km which is described rn 

subclause 6.8A.5 in [3]. If m '" 0, AARO is determined from the HARQ-ACK resource offset field in the 

DCl format of the corresponding EPDCCH as given in Table l0. l .2. l-l. If m > 0, L'i.ARO is detemiined 

from the HARQ-ACK resource offset field in the DCI format of tile corresponding EPDCCH as given in 

Table 10. L3. i-2. ff the UE is configured to momtor EPDCCH in subframe n -k,1, NECCE,q,n-k,, is equal to 

the number ofECCEs in EPDCCH-PRB-set q configured for tl1'lt UE in subframe n --- k.;. If the UE is not 

configured to monitor EPDCCH in subframe n --- k, 1 , N ECCE,q,n-k,, is equal to the number ofECCEs 

computed assuming EPDCCH-PRB--set q is corrfigmed for tha! UE in subframe n -k,
1

. For normal 

downlink CP, if subframe n ---k,
1 

is a special subframe with special subframe configuration 0 or 5, 

N ECCE,q,n-k" is equal to 0. For extended downlink CP, if subframe n -- kll is a special subframe with speciaJ 

subframe configuration 0 or 4 or 7, NECCE,q,n-k,, is equal to 0. Here, for TDD UL;DL configuration of the 

primary cell belonging to { 1,2,3,4,6} i " 0 for the corresponding EPDCCH with the DA.I value equaJ to 'l' 

and i "' 1 for the corresponding EPDCCH with the DAI value equal to '2', and for the primary cell with 

TDD UL;DL configuration 0 i = 0 for the corresponding EPDCCH. 

- Ifthe UE is configured with the higher layer parameter EIAfTA-MamConfigServCel/-rl 2 on the prin1'lry cell 
for a PDSCH transmission on tile primaiy cell indicated by the detection of a corresponding EPDCCH in 

subframe n - km , where km E K and for TDD UL;DL configuration of the primary cell belonging to 

{ 1,2,3,4,6} the DAI value in the EPDCCH equaJ to either Tor '2' or w EPDCCH indicating downlink SPS 

release (defined in subclanse 9.2) in subframe n ---km, where km E K and for TDD UL/DL configuration 

of the primary cell belonging to { l ,2,3,4,6 }the DAJ value in the EPDCCH equal to either 'l' or '2', the 
PUCCH resource 1s given by 

- lf EPDCCH-PRB-set q is configured for distributed transmission 

i4-l 15-1 

n~~CCH,i = nECCE,q + L NECCE.q,n-k;, + ~,\TECCE,q.11-k,1 + AARO + N~~;~CH,q 
;l=O ll=U 

- lfEPDCCH-PRB-set q is configured for localized transmission 
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'1(1) 
' PUCCH,i 

where 

if the value of km is same as the value of an index k', 2 , where k', 2 EK', then i4 = i2; 

- othenvise, if the value of km is same as the value of an index 

, and where nECCE,q is tile number of the firsi ECCE (i.e. lowest ECCE index nsed to constmct the 

EPDCCH) used for transmission of the corresponding DCJ assignment in EPDCCH-PRB-sei q in subframe 

n ·--k,,, N(el) for EPDCCH-PRB-set q is configured by the higher layer parameter pucch-
" 

1 
· PUCCH,q 

ResourceStartOffset-r 11, N,1!/;;TE,q for EPDCCH-PRB-set q in subframe n --- km is given in subclause 

6.8A.l in [31, n' is determined from the ante1ma port used for EPDCCH transmission in subframe 

11 --k,,, which is described in subclause 6.8A.5 in [3] .. A' Ai,o, NECCE.q,n k'", lvEccc:,q.n-k,1 are detennined 

as described in section 10.1.3. i. Here, for TDD UL/DL configuration of the primary cell belonging to 
{ 1,2,3,4,6} i = 0 for tile corresponding EPDCCH witil tile DAI value equal to' l' and i = l for the 
corresponding EPDCCH with the DAT value equal io '2', and for ihe primary cell wiih TDD UL/DL 
configuration O i cc, 0 for the corresponding EPDCCH. 

- For O :-s; j ~; M --1 and TDD UL/DL configuration of the primary cell belonging to { 1,2,3,4,6 }, if a PD SCH 

1ransrniss10n wlth a conesponding PDCCH/EPDCCH and DAI value in !he PDCCH/EPDCCH eqnal to 
'J + l' or a PDCCH/EPDCCH indicating downlink SPS release and with DAI value in the PDCCH/EPDCCH 

equal to 'J + l' is received, HARQ-ACK(j) is the corresponding ACK/NACK!DTX response: otherwise 

HARQ-ACK(j) shall be set to DTX. For o :,; J s; 1vf --1 and the primary cell with TDD UL/DL configuration 

0, if a PD SCH transmission with a corresponding PDCCH/EPDCCH or a PDCCH/EPDCCH indicating 
downlink SPS release is received, HARQ-ACK(O) is t.he corresponding ACK!NACK/DTX response; 
otherwise HARQ--ACK(i) sball be set 10 DTX. 

For Secondary cell: 

- If the UE is not configured with the higher layer parameter ElMTA-AfainConfigServCei l-r 12 on the primary cell, 
for a PD SCH transmission on the secondary cell indicated by the detection of a coJTesponding PDCCH on the 

primary cell in snbfrarne n - , wbere km EK with the DAI value in the PDCCH equal 10 eitber 'l' or '2', 

ihe PU CCH resomces nt\}cCH,1 c:: (A1 pr,mary --- m --- 1). 1Vc + m . 1Vc+l + nCCE.m + 1v~gCCH' where C is 

.11.' (0 i r;,.rDL ·NRB - 4)-1 '36 i) selected from {O, 1. 2, 3} such that :; nccE.rn < N , 1>1 c = max1 , l_ !lY RB • (J. sc · c --- _ I 1 _j J . 

where N~· is detennined from the primary cell, nccE.m is the number of the first CCE used for transmission 

of the corresponding PDCCH in subframe n is configured by higher layers. i cc 2 for the 

corresponding PDCCH with the DAI value eqnal to '1' and i cc 3 for the corresponding PDCCH with the DAI 
value eqnal to '2' 

[f the U E is configmed with the higher layer parameter ElMlTA-MainConfigS'ervCell--r J 2 on the primary cell, for 
a PD SCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH on the 

primaiy cell in subframe n - km , where km EK with the DAJ value in the PDCCH equal to ei1her 'l' or '2', 

- if the vaJue of km is same as the value of an element k', 2 , where k', 2 E: K', the PUCCH resource n~~CCH,1 

is given by ll~iJcrn,, = (A1'-i2 -1) ·Ne+ i2 · Nc,i + nccE.m + N~iicrn; 

- othenvise, if the value of k is same as the value of an element k~ in set K'4 , where E: KA (defined in 
m u 

Table l 0.1.3.1--lA, where "UL/DL configuraiion" in the table refers to the higher layer parameter 
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subjrameAss1gnmenl), the PUCCH resource n~~CCH.i is given by 

.OJ ... '-1 4 3 l' A/ . 3 nPUCCH,i ... l 1v -- 1 ... J • 1 c ·t- 1 • 

where LVIA is the number of elements in 1he set K 4 defined rn Table 10.L3. i-l A. where c is selected from 

. ~ l\T, ?<T !>.T .... , fo ! [FDL (J\TRB . 4)]136 !} 
1
7\TDL ; 0, 1, 2, -'} such that ;v c '.':, nccE,m < 1v ct-!, 1v c •·· n1axl , L. 1v RB · _JY sc • c .... · , J where JY RB 

is detemtined from the primary cell, is the number of the first CCE used for transmission of the 

corresponding PDCCH in subframe n ···km, and N;:~CH , NmcCH , are configured by higher layers. Here, 

i = 2 for the corresponding PDCCH w iih ihe DAI value equal io 'l' and i = 3 for ihe corresponding PDCCH 
the DA! value in the PDCCH eqnal to either' l' or '2 ·. 

If ihe UE is not configured with the higher layer parameter E!M7A-iviainConjigServCell-r 12 on tile primaiy cell, 
for a PD SCH transmission on tile secondary cell indicated by tile detec1ion of a corresponding EPDCCH on tile 

primary cell in subframe n ··· k,,, , where km EK with the DAJ value in the PDCCH equal to either 'l' or '2', 

the PUCCH resources are given by 

- If EPDCCH-PR.B-set q is configured for distributed transmission 

m-J 
l (1) ... ·, Y' ,v ,'.l v<el) 
•1 PUCCB,i ... ilECCE.q + L . ./ ECCE,q.n-k, 1 + ARO + l PUCCH,q 

11~_:o 

- If EPDCCH-PRB-set q is configured for localized transmission 

where nECCE,q is the mimber of !he first ECCE (i.e, lowest ECCE index used to cons1rnct the EPDCCH) used 

for transmission of the corresponding DCI assignment in EPDCCH-PRB-set q in snbframe n ... k'", N~~JbCH,q 

for EPDCCH-PRB-set q is configured by the higher layer parameter pucch-ResourceS'tartOJJ~et-r l I , 

N !~CE,q for EPDCCH-PRB-set q in subframe n ... km is given in subciause 6.8A. l in 13], n' is determined from 

the antenna port used for EPDCCH transmission in subframe n - km which is described in subclause 6.8A.5 in 

[3 ]. If m = 0, /\ARO is determined from the HARQ-ACK resource offsei field in the DCl fomiat of the 

corresponding EPDCCH as given in Table lO. i.2,J .. 1. if m > 0, LlARO is detennined from the HARQ-ACK 

resource offset field in the DCI format of the corresponding EPDCCH as given m Table 10.1.3. i-2. ff the UE is 

configured to monitor EPDCCH in subframe YI -k,1 • NECCE,q,n·kc1 is equal to the number ofECCEs in 

EPDCCH-PRB-set q configured for that UE in snbframe n ... k,1. If the UE is noi configured to monitor 

EPDCCH in subframe 11 •··· k,1 , N ECCE,q,n k,, is equal io ihe number of ECCEs computed assuming EPDCCH­

PRB-set q is configured for that UE in subframe YI - k,1 . For normal downlink CP, if subframe n - k, 1 is a 

special subframe with special subframe configuration O or 5, NECCE.q.n-k,, is equal to 0. For extended 

downlink CP. if subframe n ... k,
1 

is a special subframe with special subframe configuration O or 4 or 7, 

lv'EccE,q,n k,, is equal to 0. Here, i = 2 for the corresponding EPDCCH with the DAJ value equal to' l' and 

i = 3 for the corresponding EPDCCH with the DAI value equal io '2'. 

- If the UE is configured with the higher layer parameter EIAITA-MamConfigServCel/-rl 2 on the primary cell, for 
a PDSCH transmission on the secondary cell indicated by tile detection of a corresponding EPDCCH on tile 

primary cell in subfrante n ··· , where km EK with the DAI value in the PDCCH equal to either 'l' or '2', 

the PU CCH resources are given by 

- lf EPDCCH-PRB-set q is conligured for distributed transmission 
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- lf EPDCCH-PRB-set q is configured for localized transmission 

where 

- if the vaJue of km is same as the value of an index k', 2 • where k', 2 EK'. then i4 = i2; 

- otherwise, if the value of km is same as the value ofan index k(;, where k,'; E KA, then 14 '" i3: 

and where nECCE.q is the number of the first ECCE (i.e. lowest ECCE index used to constmct the EPDCCH) 

used for transmission ofthe corresponding DCI assignment in EPDCCH-PRB-set q in subframe n --- km, 

N~~bCH,q for EPDCCH-PRB-set q is configured by the higher layer parameter pucch-ResourceStartOjj~et­

r 1 j , N;;1f0 '·q for EPDCCH-PRB-set q in subframe n - km is given in subclause 6.8A.1 in [3]. n' is 

determined from the antenna port used for EPDCCH transmission in snbfrarne n -- k'" which is described in 

subclause 6.8A.5 in [3j. l','J"u' _ N\,-c·v.,, q ---'·' JV' ·-·-coe- , A are detemiined as described in subclause 
r 11 " ~~ '--c~, ," ";1 " EL .c,,q,n--K11 

10. L3. l. For extended downlink CP, if subframe n -k,
1 

1s a special subframe witil special subframe 

configuration 0 or 4 or 7. N ___ ,, , is equal to 0. Here, i = 2 for the couespouding EPDCCH ·with the 
LLCL,q,r1--K;1 

DAI vafoe equal to 'l' and i = 3 for the corresponding EPDCCH with the DAT val!le equal to '2'. 

- for a PD SCH transmission indicated by the detection of a corresponding PDCCH/EPDCCH within the 

subframe(s) n ---k, where k EK on the secondaiy cell, the value of n~~crn,2 and n~~cCH.3 is determined 

according to higher layer configuration and Table 10.1.2.2.1-2. The TPC field in the DCI format of the 
corresponding PDCCH/EPDCCH shall be used to determine the PUCCI-I resource values from one of the four 
resource val!les configured by higher layers, wi!h 1he mapping defined rn Table 10.L2.2.1--2. AUE shall assume 
that the same HARQ--ACK PUCCI-I resource value is transmitted in the TPC field on all PDCCH/EPDCCH 
assignments on the secondary cell within subframe(s) n -- k. where k '== K. 

- For O:;; :; Ai --1, if a PD SCH transmission with a corresponding PDCCH/EPDCCH and DAJ value in the 

PDCCH!EPDCCH equaJ to' J + l' is received, HARQ-ACK(j) is the couespouding ACK/NACK!DTX response; 

otherwise HARQ-ACK(j) shall be set to DTX. 

AUE shall perform channel seleciionaccordingto the Tables 10.1.3.2-5, and HU.3.2-6 and transmit b(0),b(]) on 
, O,P) PUCCI-I resource nmccH for )5 mapped to antenna portp using PUCCH format lb according to subclause 5.4.1 in 

[3] where 

n~~'.fc;~H = n~~;cCH in sub-frame n for p mapped to ante1ma port p0 where "any" in Tables l0. i.3.2-5, and 

10.1.3.2-6 represents ai1y response of ACK, NACK, or DTX. The value of b(0),b(l) and the PUCCH resource 
(]) nruccH are generated by channel selection according to Tables 10.1.3.2-5. and 10.1.3.2-6 for M = 3, and 4 

respectively. 

(i,J\) (i,j\) (Jjj) 
nPucrn for antenna port A, ·where nPucrn selected from PUCCH resources, nru2CH,, configured by higher 

layers where 0 :; i :s; 3 according Tables 10.1.3.2-5. and 10.1.3.2-6 for M = 3, and 4 respectively by replacing 

(l) .h \lp.J d l m ·th (l./3,l l " ... 'I"bl l'i13">'- d101"2 nPUCCH wit nPuccH an rep acmg nruccH, w1 nPuccH,,, w 1ere any m a es u .. _..,-_, an _ ... ,. -

6 represents any response of ACK. NACK, or DTX, when the UE is configured with two antenna port 
transmission for PUC CH fonnat i b with cha1mel selection. 
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Table 10.1.3.2-5: Transmission of HARQ-ACK multiplexing for M = 3 

Primary Cell 

HARQ-ACK(O), 
HARQ-ACK(1 ), 

HARQ-AC K(Jt, .. ,.,,,,,,,.,,;,;;,;;,;,;;;;,;,;;,;;;,;,.-.l;;;;:-1-,,,,,,,,,,.,,,.,,,,.,,,,,,,.,,,,,,,,,,,,,, .. ,,,,,.,,,,,,,.,,,,,,,,,,,,,,~,,,,;,,,,,,,,.,,,,,,,,,,,,,,~,,,,,.,,,,,,,.,,,,,,,,,_,i 

ACK. ACK, ACK ACK, ACK. ACK 
(l) 

nPUCCH.l 1. 1 1, 1, 1, 1 

ACK, ACK, NACK/DTX ACK, ACK, ACK 
(l) 

11PUCCII.1 0. 0 1,0, 1, 1 

ACK, NACK/DTX, any ACK, ACK, ACK (1 i 
11P(JCCH,3 1, 1 0,1,1,1 

NACK/DTX, any, any ACK, ACK, ACK 
(li 

11P(JCCH,3 0, 1 0,0,1,1 

ACK, ACK, ACK ACK, ACK, NACK/DTX 
(1) 

nPUCCH,O 1, 0 1, 1, 1,0 

ACK, ACK, NACK/DTX ACK, ACK, NACK/DTX (li 
nPl!CCl:-I,3 1, 0 1.0,1,0 

ACK, NACK/DTX, any ACK, ACK, NACK/DTX 
(1) 

n:ruccrr,o 0, 1 0,1,1,0 

NACK/DTX, any, any ACK, ACK, NACK/DTX (l) 
nPTJCCH,3 0, 0 0,0,1,0 

ACK, ACK, ACK ACK, NACK/DTX, any 
fl) 

npucc1-r,2 1, 1 1, 1, 0, 1 

ACK, ACK, NACK/DTX ACK, NACK/DTX, any 
(J) 

nPUCCH,2 0, 1 1, 0, 0, 1 

ACK, NACK/DTX. any ACK, NACK/DTX, any n(l) 
PUCCH,2 1. 0 0, 1, 0, 1 

NACK/DTX, any, any ACK, NACK/DTX, any r/l) 
PUCCH,2 0. 0 0, 0,0, 1 

ACK, ACK, ACK NACK/DTX, any, any 
(l) 

11PUCCII.1 1. 0 1, 1, 0, 0 

ACK, ACK, NACK/DTX NACK/DTX, any, any (li 
11P(JCCH.l 0, 1 1,0,0,0 

ACK, NACK/DTX, any NACK/DTX, any, any 
(1) 

npuccn,o 1, 1 0, 1,0,0 

NACK. any, any NACK/DTX, any, any (l) 
nPUCCH,O 0, 0 0, 0,0. 0 

DTX, any, any NACK/DTX, any, any No Transmiss!on 0, 0,0, 0 
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Table 10.1.3.2-6: Transmission of HARQ-ACK multiplexing for M = 4 

ACK, ACK. ACK, NACK/DTX ACK, ACK, ACK, NACK/DTX 
(]) 

nPUCCH,l 1, 1 1, 1, 1, 1 

ACK, ACK, NACKiDTX, any ACK, ACK, ACK, NACK/DTX v/1) 
"PUCCH,l 0, 0 1, 0, 1, 1 

ACK,DTX,DTX,DTX ACK, ACK, ACK, NACK/DTX (1) 
nPUCCH,3 1, 1 0, 1, 1, 1 

ACK, ACK, ACK, ACK ACK, ACK, ACK, NACK/DTX (l) 
nPUCCH,3 1, 1 0, 1, 1, 1 

NACK/DTX, any, any, any ACK, ACK, ACK, NACK/DTX (l) 
11PUCCH,3 0, 1 0, 0, 1, 1 

(ACK, NACK/DTX, any, any), 
(l) excepi for (ACK, DTX, DTX, ACK, ACK, ACK, NACK/DTX nPUCCH,3 0, 1 0, 0, 1, 1 

DTX 

ACK, ACK, ACK, NACK/DTX ACK, ACK, NACK/DTX, any (l' 
nPlJCCH,O 1, 0 1, ·1, ·1, 0 

ACK, ACK, NACK/DTX, any ACK, ACK, NACK/DTX. any (l) 
nPUCCH,3 1, 0 1, 0, 1, 0 

ACK,DTX,DTX,DTX ACK, ACK, NACK/DTX, any 
, (l) 
nPUCCH,O 0, 1 0, 1, 1, 0 

ACK, ACK, ACK, ACK ACK, ACK, NACK/DTX, any (l) 
nPUCCH,O 0, 1 0, 1, 1, 0 

NACKiDTX, any, any, any ACK, ACK, NACK/DTX, any (l) 
11PUCCH,3 0, 0 0,0, 1, 0 

(ACK, NACK/DTX, any, any), 
(l) except for (ACK, DTX, DTX. ACK, ACK, NACK/DTX. any nPUCCH,3 0, 0 0,0, 1, 0 

DTX 

ACK, ACK, ACK, NACK/DTX ACK,DTX,DTX,DTX 
(1) 

nPUCCH,2 1, 1 1, 1, 0, 1 

ACK, ACK, ACK, NACK/DTX ACK, ACK, ACK, ACK (l' 
nPlJCCH,2 1, 1 1, ·1, 0, 1 

ACK, ACK, NACK/DTX, any ACK,DTX.DTX,DTX , (l) 
nPUCCH,2 0, 1 1, 0, 0, 1 

ACK, ACK, NACKiDTX, any ACK, ACK, ACK, ACK 
, (l) 
nPUCCH,2 0, 1 1, 0, 0, 1 

ACK, DTX, DTX, DTX ACK,DTX,DTX,DTX (11 
nPUCCH,2 1, 0 0, 1, 0, 1 

ACK,DTX,DTX,DTX ACK, ACK, ACK, ACK 
(11 

11 PlJ CCI-I,2 1, 0 0, 1, 0, 1 

ACK, ACK, ACK, ACK ACK,DTX,DTX,DTX 
fl\ 

11 PlJ CCI-I,2 ·1, 0 0, 1, 0, 1 

ACK, ACK. ACK, ACK ACK, ACK, ACK, ACK 
(li 

1/PlJCCH,2 1, 0 0, 1, 0, 1 

NACK/DTX, any, any, any ACK,DTX,DTX,DTX 
(li 

nl'UCCH.2 0, 0 0,0, 0, 1 

NACK/DTX, any, any, any ACK, ACK, ACK, ACK 
(] I 

/!PUCCH.2 0, 0 0,0, 0, 1 

(ACK, NACK/DTX, any, any), 
fl\ 

except for (ACK, DTX, DTX, ACK,DTX,DTX,DTX 1/PlJCCH,2 0, 0 0,0, 0, 1 
DTX' 

(ACK, NACK/DTX, any, any), 
(1) 

except for (ACK, DTX, DTX, ACK, ACK, ACK, ACK nPUCCH,2 0, 0 0,0, 0, 1 
DTX) 

ACK, ACK, ACK, NACK/DTX NACK/DTX, any, any, any 
(1) 

nPlJCCH,l 1, 0 1, 1, 0, 0 

(ACK, NACK/DTX, any, any), 
(l) ACK, ACK, ACK, NACK/DTX except for (ACK, DTX, DTX, 11P1JCCHJ ·1, 0 1, 1, 0, 0 

DTX' 

ACK, ACK, NACKiDTX, any NACK/DTX, any, any, any ,(1) 
1'PUCCH,l 0, 1 1,0,0,0 
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(ACK, NACK/DTX, any, any), 
,(1) ACK, ACK, NACK/DTX, any except for (ACK, DTX, DTX, 1'PUCCH,l 0, 1 1,0,0,0 

DTX) 

ACK, DTX, DTX, DTX NACK/DTX, any, any. any , (l) 
nPUCCH,O 1, 1 0, 1, 0, 0 

(ACK, NACK/DTX, any, any), 
(1) 

ACK,DTX,DTX,DTX except for (ACK, DTX, DTX, nPUCCH,O 1, 1 0, 1, 0, 0 
DTXi 

ACK, ACK. ACK, ACK NACK/DTX, any, any, any 
(li 

nl'UCCRO 1, 1 0, 1, 0, 0 

(ACK, NACK/DTX, any, any), 
(li 

ACK, ACK, ACK, ACK except for (ACK, DTX, DTX, nPlJCCI-I,O 1, 1 0, 1, 0, 0 
DTX) 

NACK, any, any, any NACK/DTX, any, any, any 
, (l) 
nPUCCH,O 0, 0 0,0, 0, 0 

(ACK, NACK/DTX, any, any), 
(1) 

NACK, any, any, any except for (ACK, DTX, DTX, nPUCCH,O 0, 0 0,0, 0, 0 
DTX) 

(ACK, NACK/DTX, any, any), 
(li 

except for (ACK, DTX, DTX, NACK/DTX, any, any, any nPlJCCI-I,O 0, 0 0,0, 0, 0 
DTX) 

(ACK, NACK/DTX, any, any), (ACK, NACK/DTX, any, any), 
(1) 

except for (ACK, DTX, DTX, except for (ACK, DTX, DTX, nPUCCH,O 0, 0 0,0, 0, 0 
DTX) DTXi 

DTX, any, any, any NACK/DTX, any, any, any No Transmission 0, 0, 0, 0 
(ACK, NACK/DTX, any, any), 

DTX, any, any, any except for (ACK, DTX, DTX, No Transmission 0,0, 0, 0 
DTX) 
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10.1.3.2.2 PUCCH format 3 HARQ-ACK procedure 

If a UE is configured with the higher layer parameter EllvfTA-MainConfigServCe/l-r 12, thenK' = K where the set K is 
defmed in Table HU.3.1--1 (where "UL/DL configuraiion" in 1he table refers to the higher layer parameter 
subfl·ameAssignment). and 1\1' is the number of elements in set K'. 

If a UE is configured with one serving cell, or if a UE is configured with more than one serving cells and the UL/DL 
configuration of all serving cells is same, ihen in the rest of this subclause K is as defined in Sec l 0.2, and M is the 
number of elements in the set K . 

if a UE is configured with more tilan one serving cell and if at least two cells have d1fferent UL/DL configurations, then 

Kin this subclause refers to Kc (as defined in subclause 10.2) , and M is the number of elements in the set K . 

For IDD HARQ-ACK transmission with PUCCH fommt 3 and sub-frame n with M 2 i and more than one 
C,,P) 

configured serving cell, where M is the number of elements in the set K , the UE shall use PUCCH resource nPu<:ui 

or n~;:f2cH for trnnsnnssion ofHARQ--ACK m subframe II for p mapped to antenna por! p where 

- If tile UE is noi configmed with the higher layer parameter ElivITA-MamConfigSer,;Cell--r J 2 on ihe primary cell, 

for a single PDSCH trarts1nission only on the primaiy cell indicated by the detection of a corresponding 
PDCCH in subfrante n --k,,,. where km EK., and for a TDD UL/DL configuration of the primary cell 

belonging to { 1,2,3,4,5,6} the DAl value in the PDCCH is equal to 'l' (defined in Table 7.3-X), or 

- for a single PDCCH indicating downlink SPS release (defined in subclause 9 .2) in subframe n - km. ·where 

k,,, EK. and for a IDD ULiDL configuration of the primary cell belonging to { 1,2,3,4,5,6} the DAI value in 

the PDCCH is equal to 'l', 

- the UE shall use PUCCH fommt la/lb and PUCCH resource n~~~H with 

(Lo) . ·•1 1·· -., . u r!l) (') nP6&:El = !,_11- - m - ) · J-./ c + m · 1 v c+J + ncc:E.m + Jv PUCCH for antenna po1t p0 , where NP;JC:CH is 

is selected from {O, 1. 2, 3} such that Ne S: ncCE,m < Nc+i , configured by higher layers, c 

, ·{o i l"nL c·,,RB ::: ill£lX . 'L .LV RB . 1 I SC "C 4 )] / 36 J } . and n CCE,m is the number of the first CCE used for 

1ransmiss10n of the corresponding PDCCH in subframe n -- k111 where km E, K. When two arl!enna port 

transmission is configured for PUCCH format la/lb, the PUCCH resource for antenna port Pi is given 

- Jfthe UE is configured with the higher layer parameter E!M7A-iviainConjigServCell-rl2 on tile primary cell, 

for a single PDSCH trarts1nission only on the primaiy cell indicated by the detection of a corresponding 
PDCCH in subfrante n --k,,,. where km EK., and for a TDD UL/DL configuration of the primary cell 

belonging to { 1,2,3,4,5,6} the DAl value in the PDCCH is equal to 'l' (defined in Table 7.3-X), or 

- for a single PDCCH indicating downlink SPS release (defined in subclause 9 .2) in subframe n - km. ·where 

k,,, EK. and for a IDD UL/DL configuration of the primary cell belonging to { 1.2,3,4,5,6} the DAI value in 

the PDCCH is equal to 'l', 

- the UE shall use PUCCH format la/lb, and 

if the value of km is same as the value of an element k',
2 

, where k',
2 
EK', the PU CCH resource 

ni,~'0bH is given by n~~~:H "(M'--12---1) •Nc + i2 •Nc+l + rlcrn.m +N~Ucrn; 

- otherwise, if the value of k,,, is same as the value of an element k(; in set KA, where 

E KA (def:med in Table 10.1.3.1--lA, where "UL/DL configurabon" in the table refers to tile higher 
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layer parameter sub.fi·ameAssignment), the PUCCH resource n~;fc}CH is given by 

where A1 A is the number of elements in the set KA defined in Table 10.1.3.1-lA, where c is 

selected from { 0, 1, 2, 3} such 1ha1 Ne <_;; ncrn.m < Nc+J • 

.,,.T , 0 i [i\,TDL (J\TRB 4)] ,36 i 1 
JV. ===max; ,i /VRK. /Y.c ·C--·· I ' if where 

C \ ._ -L, ' ~., -' 
N ;t is de1ermined from the primaiy 

cell, is the munber of the first CCE used for trwsmission of the corresponding PDCCH in 

KA . ,., 
subframe n --- km, and NPUCCH • N~)5cCH , are configured by higher layers. When two antenna port 

transmission is configured for PUCCI-I format l all b, the PUCCH resource for antenna port p1 is 

- If the UE is not configured with the higher layer parameter EIAfTA-MamConfigServCel/-rl 2 on the primary cell, 

- for a single PD SCH trwsmission only on the primary cell indicated by the detection of a corresponding 
EPDCCH in s1Jbfrarne n -- , where km E, K, and for a TDD UL/DL configuration of 1he primary cell 

belonging to { l,2,3,4,5,6} the DAl value in the EPDCCH is equal to 'l' (defined in Table 7.3-X), or 

for a single PDCCH indicating downlink SPS release (defined in s1Jbclause 9.2) in subframe n --- km, where 

km E, K, and for a TDD UL/DL configuration of the primary cell belonging to { 1,2,3,4,5,6} tile DAI value rn 

!he EPDCCH is equal to '1', 

(l,ft) 
!he UE silali use PUCO-l fomwt la/lb and PUCCH resource llpucrn given by 

- lfEPDCCH-PRB-set q is configured for distributed transmission 

m-t 
(l.pl '\°"' i\7 A , ;H(el) 

n PUCCH ::: r/ECCE.q + L..., 1 V ECCE,q.n--k, 1 + Ll ARO -t- 1 V P1JCCH,q 

il~O 

- JfEPDCCH-PRB-set q is configured for localized transmission 

where nE,CCE,q is the number of the first ECCE (i.e. lowest ECCE index used to construct the 

EPDCCH) used for transmission of the corresponding DCl assignment in EPDCCH-PRB-set q in 

subframe n --- km. Nt~;{CH,q for EPDCCH--PRB--se! q is configured by the higher layer parameter 

pucch--ResourceStartOffset--rl l , N!,;~'CE,q for EPDCCH--PRB-set q in s1Jbfrarne n -k is given in 
.,1J m 

subcla1Jse 6.8A, l in [3], n' is detenmned from the antenna port used for EPDCCH transmission m 

subframe n ---km which is described in subclause 6.8A.5 in [3]. If m c:: 0, 1~ARO is determined from 

the HARQ-ACK resource offset field in the DCI fonnat of the corresponding EPDCCH as given in 
Table 10.1.2 .1-1. If m > 0, L1 ;mo is determined from the HARQ-A.CK resource offset field in the 

DCI form.at of the corresponding EPDCCH as given in Table HU.3.1--2. lftile UE 1s configured to 

monitor EPDCCH in subframe n - k;[, NECCE,q,n-k,, is equal to the number of ECCEs in 

EPDCCH--PRB--set q configured for that UE in subframe n --k
11

• If the UE is not configured to 

monitor EPDCCH in subframe n -- k:1 , is equal to the nmnberofECCEs computed 

assuming EPDCCH-PRB-set q is config1Jied for that UE in subframe n - k
11 

• For nom1al downlink 

CP. if subframe n --· k,
1 

is a special s1Jbframe with special subframe configuration O or 5, 
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N ECCE,q,n-k,1 is equal to 0. For extended downlink CP, if subframe n - k, 1 is a special subframe with 

special subframe configuration O or 4 or 7, N1cccE,q,n-k,1 is equal to 0. When two antenna port 

transmission is configured for PUC CH form'lt la/lb, the PUCCH resource for antenna port Pi is 
. b (Li'i,) (l,p,,) l 

g1ven Y nPu-ccH = nPu-ccH + · 

JJ the UE is configured with the higher layer parameter EfMTA-MlamConfigServCet!-r1 Z on tile primary cell. 

- for a single PD SCH transmission only on the primary cell indicated by the detection of a corresponding 
EPDCCH in subframe n -km, where km EI{, and for a TDD UL/DL configuration of the primaiy cell 

belonging to { 1,2,3,4,5,6} the DAI value in the EPDCCH is equal to' l' (defined in Table 7.3-X), or 

- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n - km, where 

km E: K, and for a TDD UUDL configuration of the primary cell belonging to { l ,2,3,4,5,6} the DAI value in 

the EPDCCH is equal to 'l ', 

(Lu) - the UE shall use PUCCH format la/lb and PUCCI-I resource nPLr"crn given by 

- ifEPDCCH-PRB-set q is configured for distributed transmission 

- if EPDCCH-PRB-sei q is configured for localized transmission 

where 

- ifthevalueof km issan1easthevaJueofanindex k',2'where k',
2
EK',then i4=12; 

- otherwise, if the value of k,,, is same as the value of an index , where k(; E KA, then i4 = i3; 

and where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to constmct the 

EPDCCH) used for transmission ofthe corresponding DCI assigmnent in EPDCCH-PRB-set q in 

subframe n - km. Nt~~:CB,q for EPDCCH--PRB--se! q is configured by the higher layer 

parameter pucch-ResourceStartOtJset-r j 1 . N,tJiCE,q for EPDCCH-PRB-set q in subframe 

n - km is given in subclause 6.8A. l in [3], n' is detemrined from the antenna port used for 

EPDCCH transmission in subframe n ---km which is described in subclause 6.8A.5 in [3]. A'ARO, 

N'EcCE,q,n-k',,, N'ECCE.q,n-k,1 are detennined as described in section 10.1.3.1. When two antenna 

port transmission is configured for PUCCH fonnat la/lb, the PUCCH resource for antemia port 

Pi is given by n}tl:li,H = n~tl:.°lH + l . 

- for a single PDSCH transmission only on the primary cell ·where there is not a corresponding PDCCH/EPDCCH 
detected w iihin subframe(s) n --k, where k EK and no PDCCH/EPDCCH indicating downlink SPS release 
(defined in subclause 9.2) within subframe(s) n-k, where k EK, ihe UE shall use PUCCH format la/lb and 

PUCCH resource n~~J~CJ-l w iih ihe value of n~~J~CJ-l is detemiined according to higher layer configuraiion and 

Table 92-2. For a UE configured for two antenna port transmission for PUCO-l fomiat la/ lb, a PUCCI-I 

resource value in Table 9,2-2 maps io two PUCCI-I resources with the first PUCCH resomce n~{r~lH for 
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antenna port Po and the second PUCCH resource n~;J~bH for anternia port p 1 • otherwise, the PUCCH 

l t . 1 PUCCH \i,]io) f' t rt resource va ue maps o a smg e resource npucrn · or an ernia po Po . 

for A1 > 1 and 

for a PDSCH transmission only on the primaiy cell where there is not a conesponding PDCCH detected 
withinsubframe(s) n---k,·where keK,and 

- for a11 additioml PD SCH transmission only on the primary cell indicated by the detection of a 
corresponding PDCCH in subframe n - k'", where km E: K with the DAI value in the PDCCH equal to 

'l' (defined in Table 7.3-X), or 

- for an additional PDCCH indicating downlink SPS release (defined in subclanse 9.2) in subframe n -

where km E, K witil tile DAl value in tile PDCCH eqnal to' l', 

- theUEshalltransmit b(O).b(l) in subframe n usingPUCCHformai lb on PUCCI-I resource 

ntircrn selected from A PUCCI-I resources 1i;,~icCH,, where O:::; i :S: A---1. according to Table 

l0.1.3.2-landTable l0.l.3.2-2for A=2 and A=3,respectively.ForaUEconfiguredwitha 

transmission mode tl1'lt supports up to two transport blocks on the piimary cell, A = 3 ; otherwise, 

A=2. 

- If the UE is not configured with the higher layer parameter EIMTA-MainConfigServCe/l-r 12 on 
the primaiy cell, the PUCCH resource n~;!cmo is deternnned according to higher layer 

configuration a11d Table 9.2-2. The PUCCH resource ntircrn.i is detennined as 

.Cl) ---(\-f_ -l)- 1V +' _;,; + +;,;(il -i· '\1\ll · t· db 
l!PUCCB,J - iv. m ' c m ' 11 c+l nCCE,m ' 11 PUCCB • ,, Jere ' . PUCCH IS con igure · Y 

higher layers, c is selected from {O, l, 2, 3} such that -S: llcrn.m < Nc+J, 

-- ... lo! r,,.DL 1·i\;RB .. 4'J'"L it d · th b 1·th 1·· tccE d.1· ---max~ •L , 1RB ·,,'sc ·c-- J 1JojJ ,an nccE,m 1s enum ero e us .-,.use or 

transmission of the corresponding PDCCH in subframe n---km where E, K. 

- ff the l.JE is configured with the iligher layer parameter E1AII'A -MainConfigServCell-r 12 on the 
primary cell, the PUCCH resource n1~\;cCH.o is detemrined according to higher layer configuration 

and Table 9.2-2. The PUCCH resource ni;:rrH 
1 

is detennined as 
J ~ ~ --, 

- if the value of k"' is same as the value of an element k', 2 , where k\ 2 EK', the PUCCI-I 

resource 11~\lcm,1 is given by n~;;cCH.l = (A1'-i2 -1) ·Ne+ i2 · Nc+l + l1ccE.m + N},l{cCH: 

- otherwise, if the value of km is same as the vaJue of an element k
1
~ in set KA. vvhere 

ki E K 4 (defined in Table HJ. l.3 .1--lA, where "Ul .. 11)L configurabon" in 1he table refers to the 

higher layer parameter suliframeAsszgnment), the PUCCH resource n~~~CCH 1 is given by 

(1) ' - , A ., -1 . T TKA 
11 PUCCH,l = lAf - d -1). [\ C + 13 · l'v c+l + 11CCE,m + JV PU CCR ; 

where i\1 A is the number of elements in the set KA defined in Table 10 .1.3 .1- lA , where 

c is selected from {O, 1, 2, 3} such that N, :S: nccE.m < Nc+l' 

"T _ . {f· I [uDL -(i''RB. _,")] ;-,6 jl 1', - inax J, __ iv RB iv sc c ~- 1 .) -' J • is the number of the first CCE used for 

l. ,'(K.A (l' transmission of the couesponding PDCCH in subframe n -·· 1tm, and n PUCCH , NpJcCH, are 

configured by higher layers. 
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- For a UE configured with a transmission mode that supports up to two transport blocks on the pri1muy 

cell, ihe PUCCH resource n~~ccH 2 is determined as nt1Jcrn,2 cc n~\jcrn.i + l .HARQ-ACK(O) is the 

ACK/NACKJDTX response for the PD SCH without a corresponding PDCCH detected. HARQ-ACK(l) 
is the ACKJNACKJDTX response for the first transport block of the PD SCH indicated by the detec1ion of 
a corresponding PDCCH for ·which the value of the DAI field in the corresponding DCI format is 
equal to 'l • or for the PDCCH indicating downlink SPS release for which the value of the DAI field in 
ihe corresponding DCI format is equal to 'l '. IlARQ-ACK(2) is the ACK/NACK/DTX response for the 
second transport block of the PD SCH indicated by 1he detection of a corresponding PDCCH for which 
!he value of the DA.I field in the corresponding DCl fomiat is equal to 'l '. 

- for :tI > l and 

- for a PD SCH transmission only on the prim'lIY cell where there is not a corresponding EPDCCH detected 
within subfrnme(s) n -k, where k EK and 

- for an additional PDSCH transmission only on the primary cell indicated by the deiection of a 
corresponding EPDCCH in subframe n ... km, where k,,, EK with the DAI value in the EPDCCH equal 

10 'l' (defined in Table 7.3-X), or 

for an additional EPDCCH indicatrng downlink SPS release (defined rn subclause 9.2) in subframe 
n - . where EK with the DAI value in the EPDCCH equal to 'l', 

- theUEshalltransmit h(O),b(I) insubframe n usingPUCCHfonnatlbonPUCCHresource 

n~;)ccH selected from A PUCCH resources n~3c:rn,; where O :; i s A - 1 • according to Table 

HJ.l.3.2--1 and Table iO.i.3,2-·2 for A= 2 and A ,cc 3, respectively. Fora UE configured with a 

transmission mode that supports up to two transport blocks on !he primary cell, A cc, 3 ; otherwise, 

A=2. 

- 1f the UE is not configured with the higher layer parameter HlviTA-MainConjigServCe/l-r 12 on 

the primary cell, the PUCCI-I resource n~\jcrn.o is determined according to higher layer 

configuration and Table 9.2-2. Tile PUCCH resource n~\Jrcrn.1 is determined as 

- IfEPDCCH-PRB-set q is configured for distributed transmission 

- lfEPDCCH-PRB-set q is configured for localized transmission 

where nECCE.q is ihe number of the first ECCE (i.e. lowesi ECCE index used to construct ihe 

EPDCCH) used for transmission of ihe corresponding DCI assignment in EPDCCH-PRB-set 

qin subframe n ---km, N,~~;{cH,q for EPDCCH-PRB-sei q is configured by ihe higher layer 

parameter pucch-ResourceStartOffset-r l l , N !ICE,q for EPDCCH-PRB-set q in subframe 

n --· km is given in snbclause 6.8A. l in 13], n' is deiermined from tile antenna port used for 

EPDCCH transmission in subframe n -km which is desciibed in subclause 6.8A.5 in [3]. If 

m ,cc O , LI. ARO is determined from the HARQ-ACK resource offset field in the DCI fonnat 

of the correspondingEPDCCH as given in Table 10. l.2.l-l. If m > 0, LI.ARO is detennined 

from the HARQ-ACK resource offset field in the DCI fonnat of the corresponding EPDCCH 
as given in Table 10.1.3.1-2. If the UE is config1ITed to monitor EPDCCH in subframe n -k,t, 
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N ECCE,q,n-kc1 is equal to the number of ECCEs in EPDCCH-PRB-set q configured for that 

UE in s1Jbfrarne n -k,
1

. if the UE is not configured to monitor EPDCCH in s1Jbfrarnen -k,i, 

NECC!c,q,n-k" is equal to the number ofECCEs computed assuming EPDCCH-PRB-se1 q is 

configured for that UE in subframen -k,
1

• For normal downlink CP, if subframe n -k,
1 

is a 

special subframe ·with special subframe configuration O or 5, NECCE.q,n-k,, is equal to 0. For 

extended downlink CP, if subframe n -- k,1 is a special subframe with special subframe 

configuration O or 4 or 7, lv'EccE,q,n k,, is equal to 0. 

- If the UE is configured ·with the higher layer parameter EJMIA-MamConjigServCell-rl 2 on the 

primary cell, the Pl.JCCH resource n1~~\ccH,o is determined according io higher layer configuration 

and Table 9.2-2. The PUCCH resource ni~;cCH,i is determined as 

- If EPDCCH-PRB-set q is configured for distribnted transmission 

lfEPDCCH-PRil-set q is configmed for locahzed transmission 

r/1) ---1 nE,ccE,q I. 1VEccE,q -i-~ N' + ~ N' , . n 'i f:!.' , 7V(el) 
PUCCH,i --- 1\/ ECC1',q j FIB ' ~ 1 ECCI!:,q,11-l{;1 

k,-d · 1~'CCE,q,n-k;~ ·t- · · -
1 

ARO -r- 1 
· PUCCH,q 

__ 1 RH _ _: !l=O rl-=-0 

where 

'f'h i fk . - . k', k',EK' '4 ;'l t · 1 e va ue o m 1s same as the val!le of an mdex ,., . where '' . then ' ".,,., 

1 JA 

.. otherwise, if 1he value of gm is same as the value of an index K,;. where 
i4 CCC 13 • . 

E KA. then 

- and where nECCE,q is the number of tile first ECCE (i.e. lowesi ECCE index used to constmc1 

the EPDCCH) used for transmission of the couesponding DCJ assignment in EPDCCH-PRB­

set q in subframe n --- km , N1~bCH,q for EPDCCH-PRB-set q is configured by t.he higher 

layer parameter pucch-ResourceS'tartOJJ~et-r l j , N !;;'CE,q for EPDCCH-PRB-sei q in 

subframe n ·--km is given in subclause 6.8A. l in 13], n' is determined from the antenna port 

used for EPDCCH transmission in subframe n - k which is described in subclause 6.8A.5 in 
i!l 

[3]. 

- For a UE configured with a transmission mode ihai supports up to two transport blocks on the 

primary cell, the PUCCH resource n1~i;crn,2 is detemrined as n1\~ccH,2 = n~~crn.i + l .H.ARQ­

ACK(O) is the ACKJNACK/DTX response for the PDSCH wi1hout a correspondrng EPDCCH 
detected. H.ARQ-l,CK(l) is the ACKiNACK/DTX response for the first transport block of the 
PDSCH indicated by the detection of a corresponding EPDCCH for which the value of tile DAl 
field in the corresponding DCl forniat is equal to • i' or for the EPDCCH indicating downlink SPS 
release for which the value of the DAI field in the corresponding DCI fomtat is equal to T. 
HARQ-ACK(2) is the ACK/NACK!DTX response for the second transport block of the PD SCH 
indicated by the detection of a corresponding EPDCCH for which the value of the DAI field in the 
corresponding DCJ forniat is equal to • i' 

for A1 > 1 and 
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- for a PD SCH transmission only on the piimary cell indicated by the detection of a corresponding PDCCH in 
subframe n - k,,,. wilere km Ee K with the DAT value in the PDCCH greater ihan 'l' (defined in Table 7.3-X). 

or 

for a PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n - . wilere k,,, Ee I-:..' 

witil tile DAI value in tile PDCCH greater ihan 'l ', or 

for Af = 9 and for a PD SCH transmission only on the primary cell indicated by the detec1ion of a 
corresponding PDCCH in subframe n -- , where k"' E, K witb tile DA! value rn tile PDCCH equal to '1' 

(defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmission in subframe(s) n -k, ·where 
k E, K with the DAI value equal to 'l', or 

for Af = 9 and for a PDCCH indicating downlrnk SPS release (defined in subclause 9,2) in snbfrarne 
n ---k,,,. where km EK with the DAI value in the PDCCH equal to T (defined in Table 7.3-X) not being the 

first PDCCHiEPDCCH transmission in subframe(s) 11 - k, where k E, K with the DAl value equal to '1 ', 

tile UE shall nse PUCCH formal 3 and PUCCI-I resource Jli,~i{:bu where the val!le of n~~;~~H is 

detem1ined according to higher layer configuration and Table 10. L2.2.2--1 and the TPC field in a PDCCH 
ass1grnnent with DAI value greater than 'l' (defined in Table 7.3--X) orwithDAl value equal to ·1 ·, not 
being the first PDCCH/EPDCCH assignment in subfran1e(s) n ---k, ·where k E K with the DAJ value 
equal to' l ', sl111l be used to determine the PUCCI-I resource value from one of the four PUCCI-I resource 
vafoes configured by higher layers, wiih the mapping defined in Table lO. l .2.2.2- l. AUE shall assume 
tbat the same HARQ--ACK PUCCH resource val!le is transmi1ted on all PDCCH assignments used to 
detennine the PUCCH resource values within the subframe(s) n ---k, where k E: K . 

- for M > l and 

- for a PD SCH transmission only on the primary cell indicated by the detection of a corresponding EPDCCH 
in snbframe 11 -k,,,, where k'" E, K with ihe DAT vafoe in the EPDCCH greaiertilan 'l' (defined in Table 

7.3-X), or 

- for an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n - k,,,. wilere 

km Ee K wiih ihe DAI value in ihe EPDCCH greater than I l ', or 

- for ]IJ = 9 and for a PD SCH transmission only on the primary cell indicated by the detection of a 
correspondingEPDCCH in subframe n -km, where " K wiih ihe DAI value in ihe EPDCCH equal to 'l' 

(defined in Table 7.3-X) not being the firsi PDCCH/EPDCCH transmission in subframe(s) n --k, where 
k EK witil the DA! value equal to• l ', or 

- for AJ '" 9 and for an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe 
n - , where km E, K witil tile DA! value in the EPDCCH eqnal to T (defined in Table 7.3-X) noi being 

tile first PDCCH/EPDCCH transmission in snbfrarne(s) n -k, where k EK with tile DAI value eqnal to 'l', 

- the UE shall use PUCCH format 3 and PUCCH resource n1~~l~H where the vaJue of n~~~~'H is 

determined according to higher layer configuration and Table l O. l .2.2.2-1 and the HARQ-ACK resource 
offset field in the DCI formai of ihe corresponding EPDCCH assignment with DAI value greater than• l' 
or with DA! value equal to "1 · (defined in Table 7.3--X), not being the firs! PDCCH/EPDCCH assignment 
in subframe(s) n---k, where k EK with the DAI value equal to 'l', shall be used to detennine the 
PUC CH resource value from one of the four PUCCI-I resource values configured by higher layers, with 
ihe mapping defined in Table 10.1.2.2.2-l AUE shall assnrne that the same HARQ-ACK PUCCI-I 
resource value is transmi1.1ed on all EPDCCH assignments used to determine the PUCCH resource values 
within the subframe(s) n --k, where k EK. 

- If the UL!DL config1Jiations of all serving cells are the same, for a PD SCH transmission on the secondary cell 
indicated by the detection of a corresponding PDCCH/EPDCCH within subframe(s) n ---k, where k EK, the 

UE shall use PUCCI-I format 3 and PUCCH resource n~~;~~'.H where the value of n;i1f~u is detennined 

according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in the corresponding 
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PDCCH/EPDCCH shall be used to detennine the PUCCH resource value from one of the four resource values 
configured by higher layers, wiih ihe mapping defined in Table 10.L2.2.2-l For TDD UL/DL configurations l-
6, ff a PDCCH correspondrng 10 a PD SCH on tile primary cell within subframe(s) 11 -k. where k E: K, or a 

PDCCH indicating downlink SPS release (defined in subclause 9.2) within subframe(s) n ·--k. where k EK, is 
detected. the TPC field in the PDCCH with the DAI value greater than '1' or with DAI value equal to '1 ', not 
being the first PDCCH/EPDCCH transmission in subframe(s) n -- k, where k E, K with the DAI value equal to 
'1' (defined in Table 7.3-X), shall be used to detennine the PUCCH resource value from one ofthe four resource 
values configured by higher layers, with the mapping defined in Table Ht 1.2.22-1. A UE shall assume tilat the 
same HARQ--ACK PUCCH resource value is transnntted on all PDCCH assignments in tile primary cell and in 
each secondary cell that are used to determined the PUCCH resource value within the subframe(s) n --k, ·where 
k EK . For TDD UL/DL configurations l-6, if an EPDCCH corresponding to a PD SCH on the primary cell 

within subfrarne(s) n -k., where k EK, or an EPDCCH indicating downlink SPS release (defined in subclause 
92) within subframe(s) n -k, where k E K, is detected, tile HARQ-ACK resource offset field in the DCI 
form.at of the corresponding EPDCCH assignment with ihe DAI valne greater than' l' (defined in Table 7.3-X) or 
·with DA.I value equal to · 1 •. not being the first PDCCHiEPDCCH transmission in subframe(s) n -k, where 
k E, K with the DAI value equal to '1', shall be used to detemrine the PUCCH resource value from one of the 
four resource values configured by higher layers. with the mapping defined in Table 10 .1.2.2.2-1. A UE sha.11 
assume that the same HARQ-ACK PUCCH resource value is transmitted on all EPDCCH assignments in the 
primary cell and in each secondary cell that are used io determined the PUCCI-I resource val!le within tile 
subframe(s) n -- k. where k EK. 

[f the U UDL configurations of a! least two servrng cells are different, for a PD SCH trnnsmiss10n on the 
secondary cell indicated by the detection of a corresponding PDCCH/EPDCCH within subframe(s) n ---k, where 

k EK. the UE shall use PUCCH fonnat 3 and PUCCH resource n~~f~H vvhere the value of n~t~~H is 

detennined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC field in the 
corresponding PDCCH/EPDCCH shall be used to determine the PUCCH resource value from one of the four 
resource values configured by higher layers, witil tile mapping defined in Table l O. l .2.2.2-l. For a UL/DL 
configuration of the primary cell belonging to { 1,2,3,4,5,6} as defined in s1Jbclause I 0.2, if a PDCCH 
corresponding to a PD SCH on the p1i1nary cell within subfrarne(s) n ---k, where k EK, or a PDCCH indicating 

downlink SPS release (defined in subclause 9.2) within subfram.e(s) n --k, where k EK, is detected. t.he TPC 
field in the PDCCH with the DAI value greater than 'l' (defined in Table 7 .3-X) or with DAI value equal to T, 
not being the firs! PDCCH/EPDCCH transmission in subframe(s) 11 -k, where k E K wi!h the DAI value 
equal to •I', shall be used to detern1ine tile PUCCH resource value from one of the four resomce values 
configured by higher layers, ·with the mapping defined in Table 10.1.2.2.2-1. AUE shall assume that the same 
HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments in the primary cell and in each 
secondaiy cell tilat are used to detemtined the PUCCH resource value within 1he s1Jbfrarne(s) n -k, where 
k E: K. For a UL/DL configuraiion of the prnnary cell belonging to { 1,2,3,4,5,6 J as defined in subclause l 0.2, if 

an EPDCCH corresponding to a PD SCH on the primary cell witlrin subfran1e(s) n -- k, where k EK, or an 
EPDCCH indicating downlink SPS release (defined in subclause 9.2) within subframe(s) 11 --k. where k EK, 
is detected. the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH assignment 
with the DAI value greater than 'l' or with DAI value equal to '1 ', not being the first PDCCH/EPDCCH 
transmission in s1Jbfrarne(s) n -k, where k EK with the DAI value eq1Jal to '1', shall be used to detemtine the 
PUCCH resource value from one of the fom resource values configured by higher layers, with the mapping 
defined in Table 10.1.2.2.2-1. AUE shall assume that the same HARQ-ACK PUCCH resource value is 
transmitted on aJl EPDCCH assignments in the primary cell and in each secondary cell that are used to 
determined the PUCCH resource value within the subframe(s) n-k, where k E ](. 

- For PUCCH format 3 and PUCCH resource n;~J~~~H and a UE configured for two antenna port transmission, a 

PUCCH resource value in Table lO. l .2.2.2-l maps to two PUCCH resources with the first PUCCH resource 

n(
3
,Pol for antenna pori Po and the second PUCCI-I resource n1C,cl',tl';,_,c:i_ .. for antenna port p 1 • otherwise, the PUCCI-I n 

PUCCI-I resource vafoe maps to a single PUCCH resource n;~J~iH for antenna port Po . 

10.1.3.2.3 PUCCH format 4 HARQ-ACK procedure 

TDD HARQ-ACK feedback procedures for a UE confignred with PUCCH format 4 and codebooks1zeDetermmation­
rl 3 === 1 is described in section 10.1.3.2.3. i. 
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TDD HARQ-ACK feedback procedures for a UE configured ·with PUCCH format 4 and codebooks1zeDetermmation­
rl 3 === a is described in section 10.1.3.2.3.2. 

10.1.3.2.3.i PUCCH format 4 HARQ-ACK procedure without adaptive codebook 

The procedure in this subclause applies io a UE configured with PUCCI-I format 4 and codebookszzeDeterrmnation-rl3 
·cc J. 

If a UE is configured with the higher layer parameter EllvfI'A-MainConjigServCe/l-r 12. thenK' = K where the set K is 
defined in Table l 0.1.3.1-1 (where "UL/DL configuration" in the table refers to the higher layer parameter 
subjrameAssignmenr). and tvf' is the number of elements in set K'. 

ff a UE is configured with more 1han one seiving cells and the U UDL configuration or all serving cells is same, then rn 
the rest of this subclause K is as defined in Sec 10.2, and M is the number of elements in the set K. 

If a UE is configured with more than one serving cell and if at least two cells have different UL/DL configurations, then 

K in ihis subclause refers io Kc (as defined in subclause 10.2) , and i\.f is the number of elements in the set K 

For TDD HARQ-ACK transmission with PUCCH format 4 and sub-frame n with M ~~ i and more than one 

configured serving celL where M is the number of elements in the set K, the UE shall use PUCCH resource nt0~L1 

or n~;:f2cH for trnnsnnssion ofHARQ--ACK and scilednling request (if any) and periodic CSJ (ff any) in subframe n 

for ?J mapped to anteima pori p where 

- If the UE is not configured with the higher layer paran1eter ED\.fTA. -AfcdnConjigServCell-r 12 on the primaiy cell, 

- for a single PD SCH transmission only on the primary cell indicaied by the detection of a corresponding 
PDCCH in subframe n --km, where km c::, K, and for a TDD UL!DL confignrntion of tile primaiy cell 

belonging to { 1,2,3,4,5,6} the DAI value in the PDCCH is eqnal to' l' (defined in Table 7.3-X). or 

- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n --km, where 

km EK, wd for a TDD UL/DL configuration of the primary cell belonging to { 1,2,3,4,5,6} the DAI value in 

the PDCCH is equal to '1', 

/lji) 
- the UE sha.11 use PUCCH fonnat la/lb and PUCCH resource n1~1JccH with 

n~~12~H === (lvf --- m ---1) · Ne + m · Nc+t + nccE,m + N~~/crn for anteima pori p 0 , where Nfl!crn is 

configured by lrigher layers, c is selected from { 0, 1, 2, 3} such that Ne ::; ncCE,m < N,,+i , 

1o ! [,-DL .,.RB 4)];~6·J 11 d . 1 b I' h j'" cct:-· dJ' =maxl ,L NRB ·l.dsc -c--- d ,an. nccE,m tsUenmn ero, t e trst ,.nse or 

transmission or the corresponding PDCCH in subframe n - km where E, K . When two antenna port 

transmission 1s configured for PUCCH fornmt la/ lb, tile PUCCI-I resource for antenna por! A is given 

by n~{r~~1; == n~{r~J1i + 1 

If ihe UE is configured with the higher layer parameter ElivITA-MamConfigServCell--r I 2 on ihe primary cell, 

- for a single PD SCH transmission only on the primary cell indicaied by the detection of a corresponding 
PDCCH in subframe n --km, where km c::, K, and for a TDD UL!DL confignrntion of tile primaiy cell 

belonging to { 1,2,3,4,5,6} the DAI value in the PDCCH is eqnal to' l' (defined in Table 7.3-X). or 

- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n --km, where 

km EK, wd for a TDD UL/DL configuration of the primary cell belonging to { 1,2,3,4,5,6} the DAI value in 

the PDCCH is equal to '1', 

- the UE sha.11 use PUCCH format la/lb. and 

- if the value of k,,, is same as the value of an element k', 2 , where k', 2 EK', the PUCCH resource 

_(l,p) · ,·, J-,,(l,j}) _,11,r1 ·") ]' H ,a') H . M(l) , 
nPUCCH lS gtvi:n )Y nl',X'Cfl - \_!VJ -IL.- J ".i¥ CT !L. •.i¥ c+] + ilccE.m + 1 vPlJCCB' 
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- otherwise, if the value of km is same as the value of an element k;~ in set KA, where 

k(; EK' (def:med in Table HU.3.1--lA, where "UL!1)L configurabon" in !he table refers to tile higher 

layer parameter suhjiY1meAssignment), ihe Pl.JCCH resource n;~r~cH is given by 

where l\lIA isthenumberofelementsintheset KA defined in Table l0.l.3.1-lA.where c is 

selected from {0, 1, 2, 3} such that Ne :S: nccE m < Nc+l, 

·"' f o i [ H m ··v "H 4)] , 3 6 i t 1>/c=maxl ,LivRB··v ;;·-c- _! )jJ where N~· is determined from the piimary 

cell. is the number of tile first CCE used for transmission of ihe corresponding PDCCH in 

]' A 

subframe n - km • and N,~crn , PlJCCH , are configured by higher layers. When 1.wo antenna port 

tra11smission is configured for PUCCH format la/lb, the PUCCH resource for antemia port Pi is 

given by n~~fc'!bH = n~~J~2H + l 

[f !he 1..l E is not configured with the higher layer parameter EfMTA-MlamConfigServCel!-rl Z on tile primary cell, 

for a single PD SCH transmission only on the primary cell indicated by the detection of a corresponding 
EPDCCH in subframe n --- k'", where k., EK, and for a TDD UL/DL configuration ofthe primary cell 

belonging to { 1,2,3.4,5,6} the DAI value in the EPDCCH is equal to T (defined in Table 7.3-X). or 

- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n -k'", where 

EK, and for a TDD UL/DL configuration of the primary cell belonging to { 1,2,3,4,5,6} the DAI value in 

the EPDCCH is equal to '1', 

0,P) 
- the UE shall use PUCCH format la/lb and PUCCH resource nPuccH given by 

- If EPDCCH-PRB-set q is configured for distributed transmission 

If EPDCCH--PRB--set q is configured for localized transmission 

where nECCE,q is the number of the firsi ECCE (i.e. lowest ECCE index used to constmci tile 

EPDCCH) used for transmission of the corresponding DC! assignment in EPDCCH-PRB-sei q in 

/\i (el) 
subframe n - km, , ., PUCCH,q for EPDCCH-PRB-set q is configured by the higher layer parameter 

pucch-ResourceStartOffset-r l l , N;j}a,q for EPDCCH-PRB-set q in subframe JI - km is given in 

subclause 6.8A. l in [3], n' is detennined from the antenna port used for EPDCCH transmission in 

subframe n --km which is described in subdause 6.8A.5 in [3 ], lf m = 0, L'l.4 " 0 is detenmned from 

the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in 

Table IO. l .2.1-1. If m > 0, 11 AJ?o is detennined from the HARQ-ACK resource offset field in the 

DCI format of the corresponding EPDCCH as given in Table 10.1.3.1-2. Jfthe UE is configured to 

monitor EPDCCH in subframe n --k,i, is equal io ihe number ofECCEs in 

EPDCCH-PRB-set q configured for that UE in subframe JI -k,
1

. If the UE is not configured to 

monitor EPDCCH in subfoune n - k, 1 • NECCE,q.n-k,, is equal to the number of ECCEs computed 

3GPP 

DAINGEAN 0003193 



Release 12 277 3GPP TS 36.213 V12.8.0 (2015-12) 

assuming EPDCCH-PRl-3-set q is configmed for that UE in subframe n - k,
1

. For nom1al downlink 

CP, if subframe n --- k,
1 

is a special snbframe with special subframe configuration 0 or 5, 

N ECc7E,q,n k" is equal to 0. For extended downlink CP, if subframe n --- k,; is a special subframe with 

special subframe configuration 0 or 4 or 7, is equal to 0. When two antenna port 

transmission is configured forPUCCH format la/lb, the PUCCH resource for antenna port Pi is 

- If the UE is configmed with the higher layer parameter ElMTA-A-fainConfigServCell-r 12 on the primary cell, 

- for a single PD SCH transmission only on the primary cell indicated by the detection of a corresponding 
EPDCCH in snbframe n -km, where k'" Ee K, and for a TDD UL/DL configuration of the primary cell 

belonging to { l,2,3,4,5,6} the DAJ value in the EPDCCH is equal to T (defined in Table 7.3-X). or 

- for a single PDCCH indicating downlink SPS release (defined in subcl:mse 9.2) in subframe n - k,,,, where 

km Ee K, and for a TDD UL/DL configuration of the primary cell belonging to { l,2,3,4,5,6} tile DAI value in 

the EPDCCH is equal io 'l', 

(l,ft) 
- the UE silali use PUCCH format la/lb and PUCCH resource nPUCCH given by 

- if EPDCCH-PRB-sei q is configmed for distributed transmission 

ffEPDCCH-PRl-3-set q is configured for localized transnnssion 

where 

- if the value of km is same as the value of an index k',,, where k',
2 
EK', then i4 = i2; 

- otherwise, if the value of km is same as the val!le of an index k;;, where 

and where nECCE,q is the number of the first ECCE (i.e. lowest ECCE index used to construct the 

EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set q in 

k ., ·(eli 
subframe n - m, JI/ PUCCH,q for EPDCCH-PRB-set q is configured by the higher layer 

parameter pucch-ResourceStartO[fset-r 11, N;J}'E,q for EPDCCH-PRB-set q in subframe 

n - km is given in subclause 6.8A. l in [3]. n' is detennined from the antemia port used for 

EPDCCH tra115mission in subframe n ---k'" which is described in subclanse 6.SA.5 in [3]. S,JRo. 

N' ECCE,q,n k',,, N'Ecff,q,n-k,i are detennined as described in section 10. l.3.l. When two antenna 

port transmission is configured for PUC CH form'lt la/ lb. the PUCCH resource for ante1ma port 

- for a single PD SCH transmission only on the p1imary cell where there is not a corresponding PDCCH/EPDCCH 
detected within subframe(s) n -k. where k EK and no PDCCH/EPDCCH indicating downlink SPS release 

(defined in subclause 9.2) within subframe(s) n -k, where k EI(, the UE shall use PUCCI-I formal la/lb and 

PUCCI-I resource ni,~~!cu with the value of ni,~~!cu is determined accordrng 10 ingher layer configuration and 

Table 9.2-2. For a UE configured for two antenna port transmission for PUCCI-I format l all b, a PUCCH 
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resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource n1~~LH for 

antemia port Po and the second PUCCH resource nt~{'.bB for ante1ma port p 1 , otherwise. the PUCCH 

O,Po) 
resource value maps to a single PUCCH resomce nPJJccr for antenna port Po 

- for A1 > 1, and 

- for a PDSCH transmission only on ihe primary cell where there is not a corresponding PDCCH detected 
within subframe(s) n -k, where k E: K. and 

- for an additional PD SCH transmission only on the primary cell indicated by the detection of a 
corresponding PDCCH in subframe n - . where EK ·with the DAJ value in the PDCCH equal to 
1 i' (defined in Table 7.3-X), or 

- for an additional PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n -km, 

where " K wiih the DAI value in ihe PDCCH equal to T, 

- theUEshalltransmit b(O),b(l) insubframe n usingPUCCHfonnatlbonPUCCHresource 

n~;]ccx selected from A PUCCH resources n~~crn,, where O ~ i =:; A ---1, according to Table 

10.1.3.2-1 and Table 10.1.3.2-2 for A= 2 and A= 3, respectively. For a UE configured ivith a 

transmission mode that supports up to two transport blocks on the primary cell. A = 3 ; otherwise. 

A=2. 

- If the UE is not configured with the higher layer parameter EIMTA-lvimnConjigServCell-r 12 on 

the primary cell, the PU CCH resource ntiicrn O is de1ermined according to higher layer 

configurabon and Table 9.2-2. The PUCO-l resource n~;lccxi is detem1ined as 

n~;_;ccil,l === (lvf --- m --- 1) ·Ne+ m · Nc+J + ncrn,m + N~0cCJl, where Ntilcrn is configured by 

higher layers, c is selected from {O, 1, 2, 3} such tliat Ne s; ncn,.m < 

= max{ 0, l [Ni1?k · (N{,;-B · c --- 4 )]/ 36 J} , and nccE,m is the number of the first CCE used for 

tra115rnission of the corresponding PDCCH in subframe n - where 

- Jf the UE is configured with the higher layer parameter EllvfTA-MainConfigServCe/ l-r 12 on the 
primary cell. the PUCCH resomce n),0crno is determined acc:ordrng 10 lngher layer configuration 

and Table 9.2-2. The PUCCI-I resource ni0crn.1 is determined as 

- if the value of km is same as the value of an element k',
2

, where k',
2 
EK', the PUCCH 

111 · · b (J) (' ,,, .. ) 1\ l\T ·2 ,r ,r(l1 resource nPticcH.l 1s given y n PUCCH,l = w1 -t ~ - .1 • 1v c + l · Jv r+l + ncc:E.m + Jv Pl.lCCB ; 

- otherwise, if the value of k is same as the value of an element 
m 

in set IC;, where 

E K"4 (defined in Table 10. l.3. l-l A, where "1..JL/DL configuration" in the table refers to the 

higher layer parameter subfi"ameAssignment), the PUCCH resource n~~cCH,l is given by 

where At A is the munber of elements in the set KA defined in Table HU.3. l-l A, where 

c is selected from {O, l, 2, 3} snch that Ne s; ncrn.m < Nn1 , 

,; - JO l I N' DL • ( ,,r RB • 4) 1 / 3(: i} is 'he ntimber of the first CCE 11°.-ed for He -n1axl , l' RB ·"'sc c- J' - l J , ' - ,, 

t . . -th ct· PDCCH. bf l d -;vKA N(l) ' ransrn1ss1011 ot e correspon- mg . . rn su rarne n - K,,, , an , . PUCCH • • . PUCCH , are 

configured by higher layers. 
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- For a UE configured with a transmission mode that supports up to two transport blocks on the pri1muy 

cell, ihe PUCCH resource n~~ccH 2 is determined as nt1~cCH,2 cc n~\jcrn.i + l .HARQ-ACK(O) is the 

ACK/NACKJDTX response for the PD SCH without a corresponding PDCCH detected. HARQ-ACK(l) 
is the ACKJNACKJDTX response for the first transport block of the PD SCH indicated by the detec1ion of 
a corresponding PDCCH for ·which the value of the DAI field in the corresponding DCI format is 
equal to 'l • or for the PDCCH indicating downlink SPS release for which the value of the DAI field in 
ihe corresponding DCI format is equal to 'l '. IlARQ-ACK(2) is the ACK/NACK/DTX response for the 
second transport block of the PD SCH indicated by 1he detection of a corresponding PDCCH for which 
!he value of the DA.I field in the corresponding DCl fomiat is equal to 'l '. 

- for :tI > l and 

- for a PD SCH transmission only on the prim'lIY cell where there is not a corresponding EPDCCH detected 
within subfrnme(s) n -k, where k EK and 

- for an additional PDSCH transmission only on the primary cell indicated by the deiection of a 
corresponding EPDCCH in subframe n ... km, where k,,, EK with the DAI value in the EPDCCH equal 

10 'l' (defined in Table 7.3-X), or 

for an additional EPDCCH indicatrng downlink SPS release (defined rn subclause 9.2) in subframe 
n - . where EK with the DAI value in the EPDCCH equal to 'l', 

- theUEshalltransmit h(O),b(I) insubframe n usingPUCCHfonnatlbonPUCCHresource 

n~;)ccH selected from A PUCCH resources n~3c:rn,; where O :; i s A - 1 • according to Table 

HJ.l.3.2--1 and Table iO.i.3,2--2 for A= 2 and A ,cc 3, respectively. Fora UE configured with a 

transmission mode that supports up to two transport blocks on !he primary cell, A cc, 3 ; otherwise, 

A= 2. 

- 1f the UE is not configured with the higher layer parameter HlviTA-MainConjigServCe/l-r 12 on 

the primary cell, the PUCCI-I resource n~\jcrn.o is determined according to higher layer 

configuration and Table 9.2-2. Tile PUCCH resource n~\Jrcrn.1 is determined as 

- IfEPDCCH-PRB-set q is configured for distributed transmission 

- lfEPDCCH-PRB-set q is configured for localized transmission 

where nECCE.q is ihe number of the first ECCE (i.e. lowesi ECCE index used to construct ihe 

EPDCCH) used for transmission of ihe corresponding DCI assignment in EPDCCH-PRB-set 

qin subframe n ---km, N,~~;{cH,q for EPDCCH-PRB-sei q is configured by ihe higher layer 

parameter pucch-ResourceStartOffset-r l l , N !ICE,q for EPDCCH-PRB-set q in subframe 

n --· km is given in snbclause 6.8A. l in 13], n' is deiermined from tile antenna port used for 

EPDCCH transmission in subframe n -km which is desciibed in subclause 6.8A.5 in [3]. If 

m ,cc O , LI. ARO is determined from the HARQ-ACK resource offset field in the DCI fonnat 

of the correspondingEPDCCH as given in Table 10. l.2.l-l. If m > 0, LI.ARO is detennined 

from the HARQ-ACK resource offset field in the DCI fonnat of the corresponding EPDCCH 
as given in Table 10.1.3.1-2. If the UE is config1ITed to monitor EPDCCH in subframe n -k,t, 
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N ECCE,q,n-kc1 is equal to the number of ECCEs in EPDCCH-PRB-set q configured for that 

UE in s1Jbfrarne n -k,
1

. if the UE is not configured to monitor EPDCCH in s1Jbfrarnen -k,i, 

NECC!c,q,n-k" is equal to the number ofECCEs computed assuming EPDCCH-PRB-se1 q is 

configured for that UE in subframen -k,
1

• For normal downlink CP, if subframe n -k,
1 

is a 

special subframe ·with special subframe configuration O or 5, NECCE.q,n-k,, is equal to 0. For 

extended downlink CP, if subframe n -- k,1 is a special subframe with special subframe 

configuration O or 4 or 7, lv'EccE,q,n k,, is equal to 0. 

- If the UE is configured ·with the higher layer parameter EJMIA-MamConjigServCell-rl 2 on the 

primary cell, the Pl.JCCH resource n1~~\ccH,o is determined according io higher layer configuration 

and Table 9.2-2. The PUCCH resource ni~;cCH,i is determined as 

- If EPDCCH-PRB-set q is configured for distribnted transmission 

lfEPDCCH-PRil-set q is configmed for locahzed transmission 

r/1) ---1 nE,ccE,q I. 1VEccE,q -i-~ N' + ~ N' , . n 'i f:!.' , 7V(el) 
PUCCH,i --- 1\/ ECC1',q j FIB ' ~ 1 ECCI!:,q,11-l{;1 

k,-d · 1~'CCE,q,n-k;~ ·t- · · -
1 

ARO -r- 1 
· PUCCH,q 

__ 1 RH _ _: !l=O rl-=-0 

where 

'f'h i fk . - . k', k',EK' '4 ;'l t · 1 e va ue o m 1s same as the val!le of an mdex ,., . where '' . then ' ".,,., 

1 JA 

.. otherwise, if 1he value of gm is same as the value of an index K,;. where 
i4 CCC 13 • . 

E KA. then 

- and where nECCE,q is the number of tile first ECCE (i.e. lowesi ECCE index used to constmc1 

the EPDCCH) used for transmission of the couesponding DCJ assignment in EPDCCH-PRB­

set q in subframe n --- km , N1~bCH,q for EPDCCH-PRB-set q is configured by t.he higher 

layer parameter pucch-ResourceS'tartOJJ~et-r l j , N !;;'CE,q for EPDCCH-PRB-sei q in 

subframe n ·--km is given in subclause 6.8A. l in 13], n' is determined from the antenna port 

used for EPDCCH transmission in subframe n - k which is described in subclause 6.8A.5 in 
i!l 

[3]. 

- For a UE configured with a transmission mode ihai supports up to two transport blocks on the 

primary cell, the PUCCH resource n1~i;crn,2 is detemrined as n1\~ccH,2 = n~~crn.i + l .H.ARQ­

ACK(O) is the ACKJNACK/DTX response for the PDSCH wi1hout a correspondrng EPDCCH 
detected. H.ARQ-l,CK(l) is the ACKiNACK/DTX response for the first transport block of the 
PDSCH indicated by the detection of a corresponding EPDCCH for which the value of tile DAl 
field in the corresponding DCl forniat is equal to • i' or for the EPDCCH indicating downlink SPS 
release for which the value of the DAI field in the corresponding DCI fomtat is equal to T. 
HARQ-ACK(2) is the ACK/NACK!DTX response for the second transport block of the PD SCH 
indicated by the detection of a corresponding EPDCCH for which the value of the DAI field in the 
corresponding DCJ forniat is equal to • i' 

for A1 > 1 and 
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- for a PD SCH transmission only on the piimary cell indicated by the detection of a corresponding PDCCH in 
subframe n - k,,,. wilere km Ee K with the DAT value in the PDCCH greater ihan 'l' (defined in Table 7.3-X). 

or 

for a PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n - . wilere k,,, Ee I-:..' 

witil tile DAI value in tile PDCCH greater ihan 'l ', or 

for Af = 9 and for a PD SCH transmission only on the primary cell indicated by the detec1ion of a 
corresponding PDCCH in subframe n -- , where k"' E, K witb tile DA! value rn tile PDCCH equal to '1' 

(defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmission in subframe(s) n -k, ·where 
k E, K with the DAI value equal to 'l', or 

for Af = 9 and for a PDCCH indicating downlrnk SPS release (defined in subclause 9,2) in subframe 
n ---k,,,. where km EK with the DAI value in the PDCCH equal to T (defined in Table 7.3-X) not being the 

first PDCCHiEPDCCH transmission in subframe(s) n - k, where k E, K with the DAl value equal to '1 ', 

- tile UE shall nse PUCCH formai 4 and PUCCI-I resource n~:;EL, where the value of n;,:;~~:H is 

determined according to iligher layer configuration and Table 10. L2.2.3- l and ihe TPC field in a PDCCH 
ass1grnnent with DAI value greater than 'l' (defined in Table 7.3--X) orwithDAl value equal to ·1 ·, not 
being the first PDCCH/EPDCCH assignment in subframe(s) n -k. where k" K with the DAI value 
equal to 'l', shall be used to detennine the PUCCH resource value from one of the four PUCCH resource 
values configured by higher layers, with the mapping defined in Table 10. l.2.2.3- l. AUE shall assume 
tilat ihe same HARQ-ACK PUCCH resource vafoe is transmitted on all PDCCH assignrnenis used to 
determine the PUCCH resource values ·within the subframe(s) n ---k, where k EK . 

for Af > 1 and 

for a PDSCH transn1ission only on the primaiy cell indicated by 1he detection of a corresponding EPDCCH 
in subframe n --- km, where k., EK with the DAI value in the EPDCCH greater than '1' (defined in Table 

7.3-X), or 

- for an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n -k'". where 

km E K with the DAI value in the EPDCCH greater than 'I', or 

- for ]IJ = 9 and for a PD SCH transmission only on the piimary cell indicated by the detection of a 
corresponding EPDCCH in subframe n - k'" , where E K with the DAI value in the EPDCCH equal to 'l' 

(defined in Table 7.3-X) not being the first PDCCHiEPDCCH transmission in subframe(s) n -- k, where 
k E, K witil the DA! value equal to• l ', or 

- for ]IJ = 9 and for an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe 
n - , where k,,, EK with the DAI value in the EPDCCH eqm1l to T (defined in Table 7.3-X) not being 

tile first PDCCH!EPDCCH iransrnission in snbfrarne(s) n --k, where k EK with tile DAI value equal to 'l ', 

tile UE shall use PUCCH formal 4 and PUCCI-I resource n~~~L, where the value or n;,:;~~:H is 

detem1ined according to higher layer configuration and Table 10. L2.2.3--1 and the HARQ--ACK resource 
offset field in the DCI fonnat of the corresponding EPDCCH assignment withDAl value greater than 'l' 
onvith DAI value equal to T (defined in Table 7 .3-X), not being the first PDCCHiEPDCCH assignment 
in subframe(s) n-k. wbere k EK with the DAI value equal to '1', shall be used to de1emtine the 
PUCCH resource value from one of tile four PUCCH resource values configured by higher layers, with 
the rnapping defined in Table 10.1.2.2.3-1. AUE shall assume that the same HARQ-ACK PUCCH 
resource value is transmitted on all EPDCCH assignments used to determine the PUCCH resource vaJues 
within the subframe(s) n - k. wbere k EK. 

- If tile ULiDL configmations of all serving cells are tile same, for a PD SCH transmission on the secondary cell 
indicated by the detec1ion of a corresponding PDCCH/rcPDCCH within subframe(s) n -k, where k" K. the 

1.JE shall use PUCCH format 4 and PUCCH resource n~~~~bH where the value of n~~;~bi-i. is determined 

according io higher layer configuration and Table l O. l .2.2.3- l and the n)c field in ihe corresponding 
PDCCH/EPDCCH shall be used to detenmne the PUCCH resource value from one of tile four resource val!les 
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configured by higher layers. with the mapping defined in Table lO. l.2.2.3-1. For TDD UL/DL configurations 1-
6, if a PDCCH corresponding to a PDSCH on the primary cell wiihin subframe(s) n -k, where k EK. or a 

PDCCH ind1cabng downlink SPS release (defined rn subclause 9.2) witlnn subframe(s) n-k, where k E: K, is 
detec1ed, the TT-'C field in 1he PDCCH with the DAI val!le greater than '1' or wlth DAJ value equal to· 1 •, not 
being the first PDCCH/EPDCCH transmission in subframe(s) n -k. where k E: K with the DAI value equal to 
'1' (defined in Table 7.3-X), shall be used to determine the PUCCI-I resource value from one of the four resource 
values configured by higher layers, with the mapping defined in Table l0. l.2.2.3-1. AUE shall assume that the 
same HARQ-ACK PUCCH resource value is transmitted on all PDCCH assignments in the primary cell and in 
each secondary cell that are used to determined the PUCCI-I resource value within the subframe(s) n ---k, where 

k EK . For IDD ULiDL configurations 1-6, if an EPDCCH corresponding to a PD SCH on the primary cell 

within subframe(s) n --k, ·where k EK, or an EPDCCH indicating downlink SPS release (defined in subclause 

9.2) within subframe(s) n---k, where k EK, is detected, the HARQ-ACK resource offset field in the DC! 
format of the corresponding EPDCCH assignment with the DAI value greater than 'l' (defined in Table 7.3-X) or 
wi!h DAI val!le equal to' t ·, not being the first PDCCH/EPDCCH 1ransrniss10n in subframe(s) n -k. where 
k '= K with the DAI value equal 10 111

, shall be used to determine 1he PUCO-l resomce value from one of the 
four resource values configured by higher layers, witil tile mapping defined in Table IO. l .2.2.3-l. AUE shall 
assume that the same HARQ-ACK PUCCI-I resource value is transmitted on all EPDCCH assignments in the 
primary cell and in each secondary cell tl1'lt are used to determined the PUCCH resource value within the 
subframe(s) n - k, where k E: K 

- Jftile UL!DL configmations of at least two serving cells are different, for a PDSCH transmission on the 
secondary cell indicated by the detection of a corresponding PDCCH!EPDCCH within subframe(s) n -- k. where 

k EI(, the UE shall use PUCCH format 4 and PUCCH resource nt:ilbB where the value of nt:;lbf, is 

determined according to higher layer configuration and Table l 0. l .2.2.3-1 and the TPC field in the 
corresponding PDCCH/EPDCCH shall be used to determine 1he PUCO-l resource value from one of the fom 
resource values configured by higher layers, ·with the mapping defined in Table 10.1.2 .2.3-1. For a ULiDL 
configuration of the primary cell belonging to { 1,2,3,4,5,6} as defined in subclause 10.2, if a PDCCH 
corresponding to a PD SCH on the primaiy cell within subfrarne(s) n -k, where k E: K, or a PDCCH indicaiing 

downlink SPS release (defined in subclause 9.2) within subfraine(s) n -k, where k E: K . is detected, the TPC 
field in the PDCCH with the DAI value greater than 'l' (defined in Table 7.3-X) or with DAI value equal to T, 
not being the first PDCCH/EPDCCH transmission in subframe(s) n ---k. where k E: K with the DAI value 
equal to 'l'. shall be used to determine the PUCCH resource value from one of the four resource values 
configured by higher layers, with the mapping defined in Table 10. L2.2.3- l AUE shall assnrne that the same 
HARQ-ACK PUCO-l resource value is transmitted on all PDCCH assignments in the prnnary cell and in each 
secondary cell that are used to detennined the PUC CH resource value ·within the subframe(s) n -- k, where 

k EK. For a UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} as defined in subclause 10.2, if 

an EPDCCH corresponding to a PD SCH on the primary cell within subframe(s) n -- k, where k EK, or an 

EPDCCH indicating downlink SPS release (defined in subclause 9.2) wiihin subframe(s) n-k, where k EK. 
is detected, the HARQ-ACK resource offset field in ihe DCI format of tile corresponding EPDCCH assigmnen1 
witil tile DAl value grea1er than 'l • or with DAI value equal to "1 ', not being the first PDCCH/EPDCCH 
transmission in subframe(s) n ---k, where k E: K with the DAI value equal to 'l ', shall be used to detennine the 
PUCCH resource value from one of the four resource values configured by higher layers, ·with the mapping 
defined in Table l0. l .2.2.3-l. AUE shall assume ihai the same HARQ-ACK PUCCH resomce value is 
transmitted on all EPDCCH assignments in the primary cell and in each secondary cell 1ha1 are used 10 
detemtined the PUCCH resource value within the subframe(s) 11-- k. where k EK. 

10.1.3.2.3.2 PUCCH format 4 HARO-ACK procedure with adaptive codebook 

The procedure in this subclause applies to a UE conligured withPUCCH fomtat 4 and codebooks1::eDetermmation-rl3 
= 0. 

If a UE is configured ·with the higher layer parameter EJMIA-lvfamConjigSet1•Cell-r l 2, thenK' = K where the set K is 
defined in Table 10.1.3. l-l (where "UL/DL configuration" m tile table refers to the lngher layer parameter 
subjrameAss1gnment), and 114' is the number of elements in set K'. 

If a UE is configured ·with more than one serving cells and the UL/DL configuration of all serving cells is same, then in 
the rest of tilis subciause K is as defined in Sec HU, and M is the number of elements in the set K . 
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If a UE is configured ·with more than one serving cell and if at least two cells have different UL/DL configurations, then 

Kin ihis subclause refers io Kc (as defined in subclause 10.2) , and i\.f is the number of elements in the set K 

For TDD HARQ-ACK transmission witil PUCCI-I form.at 4 and snb-frame n with M ~~ i and more than one 

configured serving celL where M is the number of elements in the set K, the UE shall use PUCCH resource nt0~L1 

or n~~f:bB or nt~{)CH for transmission of HARQ-ACK and scheduling request (if any) and periodic CSI (if any) in 

subframe n for p mapped to antenna portp where 

If the UE is not configured with the higher layer parameter E!M7A-ivfainConjigServCell-r 12 on tile primaiy cell, 

- for a single PD SCH transmission only on the primary cell indicated by the detection of a corresponding 
PDCCH in subframe n --- km, where km Ee K, and both the coumer DAI value and tile total DAI value in the 

PDCCH are equal to '1' (def:medinTable 7.3.2.l-l), or 

- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n -- k.,, where 

k'" EK, and both the counter DAI value and the total DAI value in the PDCCH are equal to 'l ', 

!he UE shall use PUCO-l fomwt la/lb and PUCCH resource Jli,~i~lCH witil 

(l.v0 i . (",f" l' 7'.' . l\T ?t'(l"I '•) nnicCH -=== 1v1. --- m ·-- ) · J>/ c ·t m · fv c,I + nccE.m + lvrucCH for antenna port p0 , where N~ucCH is 

configmed by h1gher layers, c is selec1ed from {O, 1, 2, 3} such that Ne s < Nc+i, 

=max{o,lrN~·(N~-c-4)J/36J} ,and ncrn,m isthenumberofthefirstCCEusedfor 

transmission of the coJTesponding PDCCH in subframe n - k111 where k"' '= K. When two antenna port 

transmission is configmed for PUCCI-I format la/lb, the PUCO-l resomce for antenna port p1 is given 

- If the UE is configured with the higher layer parameter ED\1TA. -AfcdnConjigServCell-r 12 on the primaiy cell, 

- for a single PD SCH transmission only on the primary cell indicated by the detection of a corresponding 
PDCCH in subframe n -km, where k,,, Ee K, and both the counter DAl value and 1he to!al DAI val!le in the 

PDCCH are equal to 'l' (defined in Table 73.2. l-l), or 

for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n --- km, where 

"K, and both the counter DAI value and the total DA! value in the PDCCH are equal to • l ', 

- tile UE shall nse PUCCH formai l all b, and 

- if the value of km is sante as the value of an element k',
2 

, where k',
2 

E: K', the PU CCH resource 

(l,P) . . . b il n) . (Lf' .·) 1·) N' ·. ·1 N' l\'(ll 
nPUCCB IS grven y nPDCCH .::: !Vi ·--! ~ ·-- .. j C + ! ~. j c+l + nCCE,m + JV PUCCH ; 

otherwise, ff the value of k,,, is same as the value of an element in set KA, where 

E KA (defined in Table 10.1.3.i-lA, where "UL;DL configuration" in the table refers to the higher 

layer parameter subfi'ameAssignment), the PUCCH resource n~;fc}CH is given by 

where i\1A 1s1henumberofelementsintheset g·A definedinTable l0.L3J--1A,where c is 

selected from { 0, 1, 2, 3} such 1ha1 Ne ~ ncrn.m < Nc+J, 

7'.' , 0 i [i\,TDL (J\TRB 4)] ,36 i 1 
J>/. ===max; ,i !'>IRK. !V.c ·C--·· I ' if where 

C \ ._ -L, ' ~., -' 
N ;t is de1ermined from the primaiy 

cell, is the munber of the first CCE used for transmission of the corresponding PDCCH in 
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subframe n ---km, and N;~;~.rn , Nrncnr , are configured by higher layers. When two antenna port 

transmission 1s configured for PUCCH format lailb, tile PUCCH resource for antenna por! Pt is 

given by n~{r~~H === n~{r~~H + 1 

If ihe UE is not configured with the higher layer parameter E!M7A-ivfainConjigServCell-r 12 on tile primaiy cell, 

- for a single PD SCH transmission only on the primary cell indicaied by the detection of a corresponding 
EPDCCH in subframe n --- k . where k E= K. and both the counter DAI value and the total DA.I value in the 

m' rn -

EPDCCH are equal to '1' (def:medinTabie 7.3.2.1-1), or 

- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n --k.,, where 

k'" EK, and both the counter DAI value and the total DAI value in the EPDCCH are equal to 'l ', 

!he UE silali use PUCO-l fomwt lailb and PUCCH resource n;,10{.~El given by 

- lfEPDCCH-PRB-set q is configured for distribuied transmission 

- JfEPDCCH-PRB-set q is configured for localized trai1smission 

where nE,CCE,q is the number of the first ECCE (i.e. lowest ECCE index used to construe! tile 

EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set q in 

subframe n --- km, Nt~;~cH,q for EPDCCH-PRB-sei q is configured by the higher layer parameter 

pucch-ResourceStartOffset-rl l , N ~~:cE,q for EPDCCH-PRB-set a in snbfrarne n --· k is given in 
& 1 m 

subclause 6.8A. l in [3], n' is detenmned from the antenna port used for EPDCCH transmission m 

subframe n -km which is described in subclause 6.8A.5 in [3]. If m === 0, 1~ARO is determined from 

the HARQ-A.CK resource offset field in the DCI format of the corresponding EPDCCH as given in 
Table iO. l.2.1--1. if m > 0, 11 ;mo is de1ermined from the HARQ--ACK resource offset field in 1he 

DCI form.at of the corresponding EPDCCH as given in Table 10.U.1--2. lftile UE 1s configured to 

monitor EPDCCH in subframe n - k;[, NECCE,q,n-k" is equal to the number of ECCEs in 

EPDCCH-PRB-set q configured for that 1..JE in subframe n -- k,
1

• If ihe UE is not configured to 

moniiorEPDCCH in subframe11--k:1, NECcc:,q,n 1c,, is equal io ihe numberofECCEs computed 

assuming EPDCCH-PRB-set q is configured for that UE in subframe n - k,1 . For nom1al downlink 

CP, if subframe n --· k,
1 

is a special snbframe with special subframe configuration O or 5, 

N Ec1..:E,q,n k,1 is equal to 0. For extended downlink CP, if subframe n --- k,1 is a special subframe with 

special subframe configuration O or 4 or 7, N ECCE,q,n k" is equal to 0. When two antelllla port 

transmission is configured for PUCCI-I formai l all b, ihe PUCCH resource for anienna port Pi is 

,T lr ,O,Pi) _,O,Po! --1 grven ,)) nPUCCH --- nPUCCH j · . 

- If the UE is configured with the higher layer parameter ED\.fTA. -AfcdnConjigServCell-r 12 on the primaiy cell, 

- for a single PD SCH transmission only on the primary cell indicated by the detection of a corresponding 
EPDCCH in snbframe n -km, where k,,, E, K, and both the counter DAl value and the iotal DAT vafoe in the 

EPDCC H are equal to 'l' ( defined in Table 7 .3 .2. l - l ), or 
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- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n -k'", where 

E K , and both the counter DAI vaJue and the total DAI value in the EPD CCH are equal to I l ', 

- the UE shall use PUCCH fomtat lailb and PUCCH resource n~~~lm given by 

- if EPDCCH-PRB-set q is configured for distributed transmission 

- ifEPDCCH-PRB-set q is configured for localized transmission 

where 

iHhe value of k'" is same as the val!le of an index k', 2 , where k', 2 EK', tilen i4 =a; 

- otherwise. if the value of is same as the value of an index , where k,~ E: KA, then i4 = z3; 

and where nEcrn,q is the number of tile first ECCE (i.e. lowes! ECCE index used to constrnct the 

EPDCCH) used for transnnssion of tile c:orrespondrng DC! assignment in EPDCCH--PRB--set q in 

subframe n ·--km, N,~~;{cH,q for EPDCCH-PRB-sei q is configured by the higher layer 

parameter pucch--ResourceStartOfj~·et--rj l, N,f;/E,q forEPDCCH-PRB-set q in subframe 

n --- km is given in subclause 6.SA. l in [3], n' is determined from tile antenna port used for 

EPDCCH transmission in subframe n - km which is described in subclause 6.8A.5 in [3]. SARO . 

N' ECCE.q,n-k',,, N'EcCE.q,n k,i are detemtined as described in section 10. l .3. l. When two antenna 

port transmission 1s configured for PUCCH fonnat la/ lb, the PUCCH resource for antenna port 
• • "'.:> b r (l,j\) --- {l,fio) l 

P1 lS grvt:n J nPUCCH - nPUCCH + · 

- for a single PDSCH transmission only on the priinary cell where there is not a corresponding PDCCH/EPDCCH 
detected ·within subframe(s) n --k, where k EK and no PDCCH/EPDCCH indicating downlink SPS release 

(defined in subclause 9.2) within subframe(s) n -- k. where k EK, the UE sl1'lll use PUCCH format la/lb and 

PUCCH resource niu~1cn with the value of niu~1cn is determined according to higher layer configuration and 

Table 9.2-2. For a UE configured for two anternia port tnmsmission for PUCCH format la/lb. a PUCCH 

resource value in Table 9.2-2 n1'lps to two PUCCH resources with the first PUCCH resource n~tl:.°6H for 

anternia port Po and tile second PUCCH resource n1~~~bH for ante1ma port p 1 , otherwise. the PUCCH 

l . l PUCCH O,Po) -c: rt resource va ue maps to a smg e . resource nPuccH 1or anternta po · Po . 

for M > 1, and 

for a PDSCH transmission only on 1he primary cell where there is not a corresponding PDCCH detec:1ed 
within subframe(s) 11-- k, where k EK, and 

- for an additional PD SCH transmission only on the printary cell indicated by the detection of a 
corresponding PDCCH in subframe n - , where km E, K with botil tile counter DAi value and the iotal 

DAT value int.he PDCCH equal io 'l' (defined in Table 7.3.2. l-l ), or 

- for an additional PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n -km, 

where " K wiih boih ihe counter DAI vafoe and the total DAI value in ihe PDCCH equal to 'l ', 
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- theUEshalltransmit b(0),b(l) insubframe n usingPUCCHfonnatlbonPUCCHresource 

n~;]ccx selected from A PUCCH resources n~~crn,, where O ~ i =:; A ---1, according to Table 

10.1.3.2-1 and Table 10.1.3.2-2 for A= 2 and A= 3, respectively_ For a UE configured ivith a 

tra11smission mode that supports up to two transport blocks on the primary cell. A = 3 ; otherwise. 

A=2. 

- If the UE is not configured with the higher layer parameter EIMTA-lvimnConjigServCell-r 12 on 
the primary cell, the PUCCI-I resource nt1Jcrn.o is determined according to higher layer 

configurabon and Table 9.2-2. The PUCO-l resource n~;lccxi is detem1ined as 

(]) ·---c•£ ____ .. ___ 1).7'T ·-'- ··-1-,..r .L _l_/1110) •he,•, H(l) 
nPllCCH,i ·--- !Vl JJ-l 1. iV c r !'ft 'V c+J 1 nCCc:,m r 'VPUCCH • W dt: "PUCCfl is configured by 

higher layers, c is selected from {0, 1, 2, 3} such that Ne ~; ncu,.m < 

f(. ! r "DL (·\.rRB 4 ·1,-16 !} d . l b f 1 f. ('(-,l-. l-'" = max)_ J, L ,''RB · 1 sc · c -- )_ 1 ., ) J , an nccE,m is t 1e mun er o L ,e lfS! . _, _, usec ,or 

tra115mission of the corresponding PDCCH in subframe n -km where E: K. 

- If the UE is configured with the higher layer parameter EllvfTA-MainConfigServCe/ l-r 12 on the 
primary cell. the PUCCH resomce n),0crno is determined acc:ordrng 10 lngher layer configuration 

and Table 9.2-2. The PUCCH resource ni0crn.1 is determined as 

- if the value of km is same as the value of an element k', 2 , where k', 2 EK', the PUCCH 

resource ni~icrn.1 is given by ni,iJcrn,i = (lvf'-i2 -1) • Ne + i2 · N,+l + nccE,m + N~~crn; 

- otherwise, if the value of km is same as the value of an element in set K /,, where 

E KA (defined in Table 10. L3. i-l A, where "UL/DL configuration" in the table refers to the 

- (Ii 
higher layer parameter subfi'ameAssignment), the PUCCH resource flpuccH,J is given by 

where lil/"4 
is the numberofelements in the set KA defined in Table 10.1.3.1-lA. where 

c is selecied from {O, l, 2, 3} snch that Ne~ ncrn.m < Nnl' 

'; - J O l I N' DL • ( ,, 1 RB • 4) 1 / 3 (: i} is the ntimbe r of the firs_'t CCE 11 °,·ed for n" - n1axl , - t' RB ."' sc c - J, - i _J , ,, 

· · 1· h d. PDCCH · bf 1 d ,;KA " 11 > are transrn.1ss1on o t e correspon· mg . m su rame n - Km , an 1v PUCCH • 1v PUCCH • 

configured by higher layers. 

- For a UE configured with a transmission mode that supports up to two transport blocks on the primary 

cell. tile PlJCCH resource ni\lcCH 2 is deiermined as n~;\c fl., '" n~{ cm.I+ l .HARQ-ACK(0) is the 

ACKJNACK/DTX response for 1he PDSCH wiihout a corresponding PDCCH detected. IlARQ-ACK(l) 
is the ACK1NACKJDTX response for the first transport block of the PDSCH indicated by 1he detection of 
a corresponding PDCCH for which the value of both the counter DAI field and total DAI field in the 
corresponding DCJ form'lt is equal to I i' or for the PDCCH indicating downlink SPS release for which 
the value of both the counter DAl field and toial DAI field in the corresponding DCI fonnai is equal 
10 'l '. HARQ-ACK(2) is the ACKJNACK/DTX response forthe second transport block of the PD SCH 
indicated by the detection of a corresponding PDCCH for which the value of both the counter DAI 
field and the total DAI field in the coJTesponding DCI fonnat is equal to '1 '. 

- for ,--VI > l and 

- for a PD SCH transmission only on the primary cell where there is not a corresponding EPDCCH detected 
within subfrarne(s) n-k, where k EK and 
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- for an additional PD SCH transmission only on the primary cell indicated by the detection of a 
correspondingEPDCCH in subframe n-k,,, where km E: K wiih boih ihe counter DAI value and the 

iotal DAl value in the EPDCCH equal to 'l' (defined in Table 7.3.2.1-1), or 

- for an additional EPDCCH indicaiing downlink SPS release (defined in subclause 9.2) in subframe 
n --- km, where km " K with both the counter DAI value and the total DAI value in the EPDCCH equal to 

- theUEshalltransmit b(O),h(l) insubframe n usingPUCCHfomiatlbonPUCCHresource 

nt0cCH selec1ed from A PUCCH resources r~~]ccil., where O ~ i ~ A-1, according to Table 

10.L3.2-l and Table 10.L3.2-2 for A= 2 and A= 3, respectively. Fora UE configured with a 
transmission mode that suppo1ts up to two transport blocks on the primaiy cell, A ccc 3, otherwise, 

A=2. 

- If the UE is not configured with the higher layer parameter EIMTA-lvimnConjigServCell-r 12 on 

the piimary cell, the PU CCH resource n~{,,-,.H" is determined according to higher layer 

f . i' d ·1- bl C 2 2 "]"h J::>< ·cc·u (') . d 1· . d con 1gura 10nan a e 'J. - . e c! ".n resource n,;uccH,l is e.ermme as 

- IfEPDCCH-PRB-set q is configured for distiibuted transmission 

- If EPDCCH-PRB-set q is config1ITed for localized transmission 

where nECCE,q is tile number of the firsi ECCE (i.e. lowest ECCE index used to constmct tile 

EPDCCH) used for transmission of tile corresponding DC! assignment in EPDCCH-PRB-set 

q in subframe n ---km, N~~ibcH.q for EPDCCH-PRB-set qis configured by tile higher layer 

parameter pucci1-ResourceStariOffset-rl l , N J,;/E,q for EPDCCH-PRB-set q in subframe 

n -- k'" is given in subclause 6.SA. l in [3], n' is determined from ihe antenna port used for 

EPDCCH transmission in subframe n -km ·which is described in subclause 6.8A.5 in [3]. If 

m ccc O, .6.ARO is detennined from the HARQ-ACK resource offset field in the DCJ format 

of the corresponding EPDCCH as given in Table 10.1.2.1-1. If m > 0, .6.ARO is detemrined 

from the HARQ-ACK resource offset field in the DCl fomiat of the corresponding EPDCCH 
as given in Table 10.1.3.1-2. If the UE is configured to monitor EPDCCH in subframe n-k,

1
, 

NECCE,q,n-k" is equal to the number ofECCEs in EPDCCH--PRB--se! qconfigured for that 

UE in subframe n -- k,1. If the UE is noi configured io monitor EPDCCH in subframen ---k,
1

, 

N ECCE,q,n k" is equal to the munberof ECCEs computed assuming EPDCCH-PRB-set q is 

configured for that UE in subframen -k,1. For nomial downlink CP, if subframe n -k,
1 

is a 

special subframe wi!h special subframe configurabon O or 5, is equal to 0. For 

extended downlink CP, if subframe n --- k, 
1 

is a special subframe with special subframe 

-· . n 4 ~ -,.,r . l 0 cont1gurat1on .. or' or 1, IV ECCE,q,n-1c,, is equa to . 
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- If the UE is configured with the higher layer parameter EllvfTA-MainConfigServCe/ l-r 12 on the 

primary cell, the PUCCI-I resource n~{rcrn,o is detemiined according to higher layer configuration 

and Table 9.2-2. The PUCCI-I resource n~\lcrn.1 is determined as 

lfEPDCCH-PRB-set q is configured for distributed transmission 

•· ff EPDCCH--PRB-set q is configured for localized transmission 

where 

k '-' k' ~ K' iftilevalueof •,,_ issameasthevalueofanindex n, 2 ,where ,7 "' ,then i4cc,12; 

k 0 ~~~ 
otherwise. iJtile value or m is same as the value of an index 13 , where •13 -- , then 
14 cc i3. 

' 

- and where nECCE,q is the nnmber of the first ECCE (i.e. lowest ECCE index used io consimct 

the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB­

set q in subframe n ·--km, N~~~l-cH,q for EPDCCH-PRB-set q is configured by the higher 

layer parameter pucch--ResourceStartOfj~·et--r 1 l , RB for EPDCCH-PRB-set q in 

subframe n ---km is given in subclause 6.SA.l in [31, n' is determined from the anteima port 

used for EPDCCH transmission in subframe n - k which is described in subclause 6.8A.5 in 
m 

[3]. SARO, N'n:cE,q,n-k'", N' ECCE,q,"-k,f are detennined as described in section 10.1.3.l. 

- For a UE configured with a transmission mode tilat snpports up to two transport blocks on the 

primary cell. the PUCCH resource n?~rcrn.2 is detennined as nt0crn.2 = n~icrn,1 + 1 .HARQ­

ACK(O) is the ACK/NACK/DTX response for the PDSCH witilout a co!Tesponding EPDCCH 
detected. HARQ-ACK(l) is the ACK/NACK!DTX respo11,e for the first transport block of the 
PD SCH indicated by the detection of a couesponding EPDCCH for which the value of both the 
counter DAl field and the total DAI field rn the correspondrng DCl fom1at is equal to' l' or for 1he 
EPDCCH indicating dmvnlink SPS release for ·which the value of both the counter DAI field and 
the total DAI field in the couesponding DCJ fonnat is equal to I I'. HARQ-ACK(2) is the 
ACK!NACK/DTX response for tile second tr:msport block of tile PDSCH indicated by ihe 
de1ection of a conesponding EPDCCH for which the value ofbotil tile counter DAI field and the 
total DAI field in the conesponding DCI fonnat is equal to '1'. 

- if a PD SCH transmission is indicated by the detection of a corresponding PDCCH/EPDCCH in subfrante 
n - km, where k,, Ee K with either ihe counter DAI value or the total DAI value in the PDCCH greater than 'l' 

(defined in Table 7.3 .2. l -l) on ihe primary cell, or 

- if a PDCCH/EPDCCH indicating downlink SPS release (defined in subciause 9.2) is detected in subframe 
n -- km, where km Ee K with either the DAI value or the total DAI value in the PDCCH greater !han 'l' on the 

primaiy cell, or 

if a PDSCH transnnssion is indicated by the detection of a co!Tesponding PDCCH/EPDCCH in subframe 
n-k, where k EK ona secondary cell, 
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- if the total number of HARQ-ACK bits and scheduling request bit osR (if a11y) and periodic CSl bits 

()P-csi (if any) is 1nore than 22~ the lJB: shall use PlJCCI-I fonnat 4 and PlJCt-:CJ-I resource n}:r~l11 ,vhere 
/4 ;s\ 

the value of nPlJCCH is detennined according to higher layer configuration and Table 10. l.2.2.3-1. Denote 

c: as the se! or configured servrne, cells for the UE. Denote k ,, , 1s 1he smaHest value in U K such ,_ sma11es. c 
c<:::C 

1ha1 PDCCH/EPDCCH sciled1Jling PD SCH or indicating DL SPS release is detected rn subframe 

n - on serving cell c and E Kz. The TPC field in a PDCCH/EPDCCH schedulrng 

PD SCH or indicating downlink SPS release in subframe n --- ksma!!est on a serving cell c satisfying 

EK c shall be used to detennine the PUC CH resource value from one of the four resource values 

configured by higher layers, with tile mapping defined in Table i 0. l .2.2.3-1. AUE shall assume that the 
same HARQ-ACK PUCCH resource value is transmitted on any PDCCHiEPDCCH scheduling PD SCH or 

indicating downlink SPS release in subframe n -ksrnai!cst on any serving cell c satisfying EK,. 

- if the total number of HARQ-ACK bits and scheduling request bii 0 5
R (if any) and periodic CSJ bits 

OP cs! (if any) is no more than 22. the UE shall use PUCCH format 3 and PUCCCH resource n~t;itH 
h "' where the value of rlPtJt:~:H is determined according to higher layer config1ITation and Table 10 .1.2 .2.2-1. 

Denote C as the set of configmed seiving cells for the UE. Denote k,,ma!!cst is the smallest value in 

LJ Kc such that PDCCH/EPDCCH scheduling PD SCH or indicating DL SPS release is detected in 
ccC 

S!lbframe n-k,mallest on servmg cell C and k,ma!!esr E Kc. The TPC field rn a PDCCH/EPDCCH 

scheduling PD SCH or indicating downlink SPS release in subframe n --· k,ma!!e:.i on a serving cell c 

satisfying E Kc shall be used to determine the PUCCH resource va.lue from one of the four 

resource values configured by higher layers. with the mapping defined in Table 10.1.2.2.2-1. AUE sha.11 
assume that the same HARQ-ACK PUCCH resource value is transmitted on any PDCCH/EPDCCH 

scheduling PD SCH or indicating downlink SPS release in subframe n --· on any serving cell c 

satisfying E Kc lf a UE is configured for two antenna por! transmission for PUCCH format 3, a 

PUCCH resource value in Table 10.1.2.2.2--1 maps to two PUCCH resources with 1he first PUCCH resomce 

n;,~;~.°i:Ei for antenna port Po and the second PUCCH resource n~;:1~/:i! for antemia port p 1 , otherwise, the 

PUCCH resource value maps to a single PUCO-l resource nJ~;:1~~:\•[ for antenna port Po 

10.1.3.2.4 PUCCH format 5 HARQ-ACK procedure 

TDD HARQ-ACK feedback procedures for a UE configured with PUCO-l forniat 5 and codebooks1zeDeterminalion-­
r13 ·cc 1 is described in section 10.1.3.2.4.1. 

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH fonnat 5 and codebooksizeDeterminatwn­
r 13 = 0 is described in section 10. l.3.2.4.2. 

10.1.3.2.4.1 PUCCH format 5 HARQ-ACK procedure without adaptive codebook 

The HARQ-ACK feedback procedure for PUCCH formai 5 HARQ-ACK procedure is as described in subclause 
( , ~, "I _ · (4,i) , (S,_1~) 

l.U . .3_,,,_,_ i, by replacrng ni;uccH w1thnPucrn. 

10.1.3.2.4.2 PUCCH format 5 HARQ-ACK procedure with adaptive codebook 

The HARQ-ACK feedback procedure for PUCCH fonnat 5 HARQ-ACK procedure is as described in subclause 

lo i ~ 2 ' ,., b 1 · (4,P) , h n(s,;:;J 
• _j_' •. J.~, .y rep acmg nPUCCH \\lt . PUCCH. 
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10.1.3A FOO-TDD HARQ-ACK feedback procedures for primary cell frame 
structure type 2 

AUE is configured by higher layers to use either PUCCI-I format lb witil channel selection or PUCCH format 3/4/5 for 
transmission of HARQ-ACK. 

For a serving celL if the serving cell is frame strncture type 1, and a UE is not configured to monitor PDCCH/EPDCCH 
in another serving cell for scheduling tile serving cell, se! K is defined in Table 10.l.3A-l, otherwise set K 1s defined 
in Table 10.1.3.1-1. 

PUCCH fonnat lb ·with channel selection is noi supported if a UE is config1ITed with more than two serving cells, or if 
the DL-reference UL/DL configuration 5 (as defined in subclause 10.2) is defined for any serving cell, or if the DL­
reference UL11)L configuraiion of a serving cell witil frame sirnctme type l belongs to {2, 3, 4} and the UE is noi 
configured 10 monitor PDCCH/EPDCCH in another serving cell for scheduling tile serving cell. 

If a UE is configured wiih the parameter £,11\ITA-MamConjigServCeli-rl 2 for at least one serving cell and is configured 
·with PUCCH format 3 without PUC CH format 4/5 configured, the UE is not expected to be configured with more than 
two serving cells having DL-reference UL!DL configmation 5. 

If a UE is configured to use PUCCI-I format lb with channel selection for HARQ-ACK transmission, for the serving 
cells, 

if more than 4 HARQ-ACK bias for M multiple downlink and special subframes associated wlth a single UL 
subframe n, where Ai is as defined in subclause i O. l .3 .2. l for case where the UE is configured with two 
serving cells with different UL!DL configurations, 

- spatial HARQ-ACK bundling across mnltiple codewords wiihin a downlink or special subframe is performed 
for each serving cell by a logical AND operation of all the corresponding individual HARQ--ACKs, and the 
bm1dled HARQ-ACK bits for each serving cell is transmitted using PUCCH fommt lb with channel 
selection, 

- otilerw ise, 

- spatial HARQ-ACK bundling is not performed, and the HARQ-ACK biis are transmitted nsing PUCCI-I 
fomtat lb wlth channel selecbon. 

if a UE is configured to use PUCCH fom1at 3 without PUCCI-I formal 4/5 configured for HARQ--ACK transmission, for 
the serving cells, 

- if more than 21 HARQ-ACK bits for M multiple downlink aud special subframes associated with a single UL 
snbframe n, where i\.f as defined in snbclause l O. l .'.-L2.2 for ihe case of UE configured witil more than one 
serving cell and if at least 1wo cells !Jave different UUDL configurations, 

spatial HARQ--ACK bundling across multiple codewords witlnn a downlink or special subframe is perfonned 
for each serving cell by a logical AND operation of all of the corresponding individual HARQ-ACKs, and 
PU CCH format 3 is used, 

- otilerw ise, 

- spatial HARQ-ACK bundling is not performed, and the HARQ-ACK biis are transmitted nsing PUCCI-I 
fomtat 3. 

- UE shall detennine the number of HAR.Q-ACK bits, o, associated with an UL subframe n according to 

where is the number of configured cells, and otx is the number of HARQ-bits for 
c::_--=l 

the c-th serving cell defined in subclause 7.3.4. If a UE is noi configured 10 monitor PDCCH/EPDCCH in 
another serving cell for scheduling a serving cell wiih frame structure iype 1, and ihe DL-reference UL!DL 

configuration of the serving cell belongs to {2, 3, 4, 5}, then the UE is not expected to be configured with 

which result in O > 2 i. 

HARQ--ACK transn1ission on two antenna ports (p E, [p0 ,pi]) is supported for PUCCH format 3. 

3GPP 

DAINGEAN 0003207 



Release 12 291 3GPP TS 36.213 V12.8.0 (2015-12) 

HARQ-ACK transmission on two antemia ports (p E [p0 ,pi]) is supported for PUCCH format lb with channel 

selection and with two configured serving cells. 

The FDD-IDD HARQ-ACK feedback procedure for PUCCH format lb with cliam1el selection follows the H.ARQ­
ACK procedure described in subclause 10.1.3.2.1 for the case ofUE configured with two serving cells with different 
UL!DL configurations, and for PUCCH fomiat 3/4/5 follows the HARQ-ACK procedme described in subclanse 
lO. I .32.2/10. l .3.2.3/10.2.3.2.4 for the case of UE configured with more tilan one serving cell and if at least two cells 
liave different UL/DL configurations. 

Table 10.1.3A-1: Downlink association set K: {k0 ,kt,·••kM--d for FDD-TDD and serving cell frame 

structure type 1 

0 6,5 5.4 4 6. 5 5, 4 4 
1 7,6 6,5,4 7,6 6,_5, 4 __ ------
2 8. 7,6, 5,4 8, 7,6, 5,4 
3 11. 10, 9, 8, 7,6 6, 5 5,4 
4 12, 11, 10, 9, 8, 7 7,6, 5,4 I -
5 13, 12, 11, 10, 9, 8, 7,6, 5,4 
6 8, 7 7,6 6,5 7 7,6,5 I -

10.1.4 HARQ-ACK Repetition procedure 

HARQ-ACK repetition is enabled or disabled by a UE specific parameter acluVackR.epetition configured by higher 

layers. Once enabled, tile UE shall repeat any HARQ--ACK transmission witil a repetition factor NANRep, where 

N ANRep 1s provided by higher layers and inclndes the mitial HARQ-ACK trnnsnnssion. until HARQ--ACK 

repetition is disabled by higher layers. For a PDSCH transmission without a corresponding PDCCH!EPDCCH 

detec1ed, the UE shaH transmit the conesponding HARQ--ACK response NANRep limes using PUCCH resource 

ni,~fc!cu configured by higher layers. For a PDSCH transmission with a corresponding PDCCH/EPDCCH detected, 

or for a PDCCH/EPDCCH indicating downlink SPS release, the UE shall first transmit the corresponding HARQ­
ACK response once using PUCCI-I resource denved from the corresponding PDCCH CCE index or EPDCCH 
ECCE index (as described in subclauses 10.1.2 and 10.1.3), and repeat the transmission of the conesponding 

H.ARQ-A.CK response NA"/>,fRep -1 
configured by higher layers. 

n nJ ,. (Lo) . 
times always using PUCCH resource np1JccH,ANRep, where nPllCCH,ANRep 1s 

H.ARQ-A.CK repetition is only applicable for UEs configured "With one serving cell for FDD and TDD. For TDD, 
HARQ-ACK repetition is only applicable for HARQ-ACK bundling. 

HARQ-ACK repetition can be enabled with PUCCH format la/lb on two antenna ports. For a UE configured for 
two antenna port tTarts1nission for HARQ--ACK repetition with PUCCH forniat la/lb, a PUCCI-I resource value 

(l,p) /] "o l 
nPUCCB, ANRep maps !O !WO PU CCH resources with the first PUCCH resource )lpu'crn, ANRep for antenna port Po 

and the second PUCCH resource n~~J~bH, ANRcp for antenna port p 1 , otherwise, the PUCCI-I resource value maps to 

-. (LJ_\) 
a single PUCCH resource nPUCCH,ANRep for antenm port Po. 
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10.1.5 Scheduling Request (SR) procedure 

A UE is configured by higher layers to transmit the SR on one antenna po1t or two antenna pons. 

The schedulrng request shall be transmitted on 1he PUCO-l resomce(s) n).1r:f}rn = n~~[}CILSRI for p mapped to 

antenna port pas defined in [3]. where n;~r~CH.SRI is configured by higher layers unless ihe SR coincides in time 

with the transmission of HARQ-ACK using PUCCH Format 3/4/5 in which case ihe SR is multiplexed with HARQ­
ACK according to subclause 5.2.3 .1 of 14]. The SR configuration for SR iransrnission periodicity SR PERIODICITY and 

SR subframe offset l\'oFfSET,SR is defined in Table 10.1.5-1 by the parameter sr-Conj!glildex I ::,;q given by higher 

layers. 

SR transmission instances are the uplink subfnunes satisfying 

(lOx +! n .. I 2 !--No,occc1' C.R')modS'R.,,,,l"OP'C["•'V ·cc O. L .) _J • l's)L; ,.._, • •J '--'- .JJ., .I. l 

Table 10.1.5-1: LIE-specific SR periodicity and subframe offset configuration 

0-4 5 j/,R 

5-14 10 ]SR -- 5 

15- 34 20 ] SR --15 

35--- 74 40 JSR·-- 35 

75 -- 154 80 1 --75 SR ' 

155--- 156 2 [SR --155 

157 l 8R·--157 
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10.2 Uplink HARQ-ACK timing 
For TDD or for FDD-TDD a11d primary cell frame structure type 2 or for FDD-TDD and primary cell frame structure 
type 1, if a UE configured with EJMTA-MaznConjigServCell-rl 2 for a serving cell, "UL/DL configuration" of the 
serving cell in subclause 10.2 refers io ihe UL/DL configuration given by the parameter ezmta-HARQ-ReferenceConfig­
r 12 for the servrng cell unless specff1ed otherwise. 

For FDD or for FDD-TDD and primary cell frame structure type 1, the UE shall upon detection of a PD SCH 
transmission in subframe n-4 intended for the UE and for vvhich an HARQ-ACK shall be provided, transmit the HARQ­
ACK response in subframe n. lf HARQ-ACK repetition is enabled, upon deteciion of a PD SCH transmission in 
subframe n-4 mtended for tile UE and for which HARQ-ACK response shall be provided, and if 1he UE is not repeating 
the transmission of any HARQ-ACK in subframe n corresponding to a PD SCH transmission in subframes 
n - 1VANR,p - 3, .... n - S • the UE: 

shall transmit only the HARQ-ACK response (corresponding to the detec1ed PD SCH transnnssion in subframe 
n---4)onPUCCHinsubframes 11, n+l, ... , n+NANRq,-1: 

- shall not transmit @y other signalichannel in subframes n, n + l, .... n + NANR,p -1; and 

shall no! transmit any H ARQ-ACK response repe!itions corresponding to any detected PD SCH transmission in 
subframes n -- 3 , ... , n + - S . 

For TDD and a UE configmed w1thElMYA--MainCon/igServCelt-ri 2 for at least one servrng cell, ff the UE is 
configured with one serving cell or if the UE is configured with more than one serving cell and the TDD UL/DL 
configuration of all the configmed serving cells is the same, the DL-reference UL!DL configuration for a serving cell is 
the UL/DL configmationoftile serving cell. 

For FDD--TDD and primary cell frame strucmre type l, if a serving ceH is a secondary seiving cell with frame strucmre 
type 2, the DL-reference UL/DL configuration for the seIVing cell is the UL/DL configuration of the serving cell. 

For TDD, if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL 
configurations and if a serving cell is a primary cell, then the primary cell UL/DL configuration is the DL-reference 
UL/DL configuration for the serving cell. 

For FDD--TDD and primary cell frame strucmre type 2, if a serving ceH is a primary cell or if a serving cell is a 
secondary cell 'With frame structure type 1, then the primary cell UL/DL configuration is the DL-reference UL/DL 
configuration for the serving cell. 

For TDD and if the UE is configured with more than one serving cell and if at least two serving cells have different 
UL!DL configuraiions and if the UE is not configured with harqTimingTDD O TRUE and ifa serving cell is a 
secondary cell, or for FDD-TDD and primary cell fr3111e stmciure type 2 and if the UE is not configured with 
harqTmungTDD = TRUE and if a serving cell is a secondary cell with frame structure type 2 

- if the pair fonned by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 1 in 
Table 10.2- l or 

- if the UE is not configured to monitor PDCCH!EPDCCH in anot.her serving cell for scheduling tile serving cell, 
and if the pmr formed by (primary cell UL!DL config1Jration, servrng cell U UDL configuration ) belongs to Set 
2 or Set 3 in Table 10 .2-1 or 

- if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and 
if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 4 or 
Se! 5 in Table 10. 2--1 

then the DL-reference UL/DL configuration for the serving cell is defined rn tile correspondmg Set rn Table 10.2--L 

For TDD and if the UE is configured with more than one serving cell and if at least two serving cells have different 
UL/DL configurations and if the UE is configured with harqnmingTDD = TRUE and if a serving cell is a secondary 
cell, or for FDD-TDD and primary cell frame stmctme type 2 and if the UE is configured with harqT!mzngTDD c­

TRJJE and if a serving cell :is a secondary cell with frame strucmre type 2 

if the UE is configured to monitor PDCCH!EPDCCH in another serving cell for scheduling tile serving cell, and 
if the pair fonned by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set l or 
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Set 4 or Set 5 in Table 10.2- i, then the DL-reference UL/DL configuration for the serving cell is defined in the 
corresponding Set in Table 10 .2-1; 

- if the UE is not configured to monitor PDCCH!EPDCCH in anot.her serving cell for scheduling tile serving cell, 
and then the primary cell U UDL configuration is the DL-reference UL/DL configmation for the servrng cell. 

For a UE not configured with PUCCH format 4 or PUCCH fom1at 5, for TDD and if a UE is configured witil more than 
one serving cell and if at least two serving cells have different UL/DL configurations or for FDD-IDD and primary cell 
frame stmcture type 2, if tile DL-reference UL/DL configuration for at least one serving cell is TDD UL/DL 
Configurabon 5, then tile UE is not expected to be configured with more than two serving cells. 

For TDD and a UE not configmed wlth EU\1T4--MainCon/igServCelt-r i 2 for any servrng cell, ff the UE is configured 
with one serving cell, or the UE is configured with more than one serving cell and the ULiDL configurations of all 
serving cells is same, then the UE shall upon detection of a PD SCH iransmission within subframe(s) n -k, where 

k EK and K. is defined in Table l 0. l.'.-U-1 intended for the UE and for which HARQ-ACK response shall be 
provided, transmit the HARQ-ACK response in UL subframe n. 

For a 1..JE not configured with harqTiming7TJD cc TRUE, for TDD and if a UE is configmed with more ihan one serving 
cell and if at least two serving cells have different ULiDL configurations, or if a UE is configured with EIMTA­
AfcdnConjigServCell-r 12 for at least one serving cell, or for FDD-TDD and primary cell frame structure iype 2 and if a 
serving cell c is frame stmctme type 2, ihen the UE shall upon detection of a PD SCH iransmission within subframe(s) 

n-k for serving cell c. wilere k E Kc mtended for the UE and for which HARQ-ACK response shall be provided, 

transmit 1he H ARQ--ACK response in UL subframe n, wherein set Kc contains values of k EK such that subframe n­

k corresponds to a DL subframe or a special subframe for serving ceH c , where DL subframe or special subframe of 
serving cell c is according to the higher layer parameter eimta-JL4RQ-Refi,renceConfig-r 12 if the UE is configured 
with the higher layer parameter EIMTA-lvimnConjigServCell-rl 2 for serving cell c; K defined in Table 10.1.3.1-1 
(where "ULiDL configuration" in Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration") is associated 
with subframe n. 

For a UE configured ·with harqnmingTDD = TRUE, for TDD and if a UE is configured with more than one serving cell 
and if at least two serving cells have different 1..JL/DL configurations, or for FDD-TDD and primary cell frame structure 
type 2 and if a serving cell c is frame strncture type 2, 

- if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell c 

then the UE shall upon detection of a PD SCH transmission within subframe(s) n ··· k for serving cell c , where 

k EK, intended for the 1..JE and for which HARQ-ACK response shall be provided, transmit ihe HARQ-ACK 

response in UL subframe n, wherein sei K, contains values of k EK such that subframe n-k corresponds to a 

DL subframe ora special subframe for serving cell c, where K. is defined in Table lO.l .3.1-l (where "UL/DL 
configuration" in Table lO. l .3. l-1 refers to the "DL-reference UL/DL configuration") is associaied with 
subframe n. 

ff the UE is not configured to monitor PDCClW~PDCCH in another serving cell for scheduling tile serving cell 
c , then the UE shall upon detection of a PD SCH transmission 'Within subframe(s) n -- k for serving cell c • 

where k EK, intended for the UE and for which HARQ-ACK response shall be provided, transmit the 

HARQ-ACK response in 1..JL subframe n, wherein set Kc contains values of k EK sucil tilat snbframe n-k 

corresponds to a DL subframe or a special subframe for serving cell c , where K is defined in Table 10. l.3A- l 
(where "UL/DL configuration" in Table l O. UA- l refers io ihe "DL-reference UL/DL configuration") is 
associated wlth subframe n. 

For FDD-TDD and primary cell frame structure type 2, if a serving cell c is frame structure type l and a UE is not 
configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell c • then the UE shall 

upon detection of a PDSCH transmission within subframe(s) n ---k for serving cell c, where k E Kc, K, =Kand 

K is defined in Table 10. l.3A-l intended for the UE and fonvhich HARQ-ACK response shall be provided, transmit 
the HARQ-ACK response in subframe n. 

For FDD-TDD and primaiy cell frame structure type 2, if a seiving cell c is frame simcture type l and a UE is 
configured to monitor PDCCH!EPDCCH in another serving cell for scheduling serving cell c , ihen the UE shall upon 
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detection of a PDSCH trnnsnnssion wi1hin subframe(s) n-k for serving cell c. where k E Kc. Kc =Kand K is 

defined in Table 10.13.1-1, rntended for tile UE and for which HARQ-ACK response shall be provided, transmit the 
HARQ-ACK response in subframe n, where "UL/DL configuration" in Table 10.1.3.1-1 refers to the "DL-reference 
UL;DL configuration" of serving cell c . 

For TDD, if HARQ-ACK repetition is enabled, upon detection of a PD SCH transmission within subframe(s) n -- k, 
·where k EK and K is defined in Table i0.l.3.1-1 intended for the UE and fonvhich HARQ-ACK response shall be 
provided, and if ihe UE is not repeating tile transmission of any HARQ-ACK in subframe n corresponding to a 
PD SCH transmission in a downlink or special subframe earlier than subframe n -k, ihe UE: 

- shall iransmit only the HARQ-ACK response (corresponding to the detected PD SCH transmission in 

subframe n --- k ) on PU CCH in UL subframe n and the next NANRep --1 UL subframes denoted as n1 , 

.. -~ nl-./ A.NRep-] ; 

- shall not transmit any other signal/channel in UL subframe n , n1 , ... , nN ANR,p _ 1 ; and 

- shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in 

snbframes n, --- k, where k E:: Ki, K, is the set defined in Table 10.1.3. l-l corresponding to UL snbframe 

n
1 

• and 1 :c_:;: i :,; N ANRep --· l . 

For TDD, HARQ-ACK bundling, if the UE detects that at least one downlink assignment has been missed as desciibed 
in subclause 7.3, ihe UE silali not transmit HARQ-ACK on PUCCI-I if HARQ-ACK is the only UC:i present in a given 
subframe. 

The uplink timing for the ACK corresponding to a detected PDCCH/EPDCCH indicating downlink SPS release shall be 
the same as the uplink tinting for the HARQ-ACK corresponding to a detected PD SCH, as defined above. 

Table 10.2-1: DL-reference UUDL configuration for serving cell based on pair formed by (primary cell 
UUDL configuration, secondary cell UUDL configuration) 

Set# 

Set 1 

(Primary cell UL/DL configuration, 
Secondary cell ULfOL confiaurationJ 

(0,0) 
(1,0).(1, 1),(1,6i 

DL-refere11ce 
UUDL confJguration 

0 

---~r2~·~ou.2,2),l2, 1),(:_~2~,6~i ___ ,__ ___ 2 ___ _, 
(3,0),(3,3)/3,6) 3 

(4,0),(4,1).(4,3),(4,4),(4,6) 4 
(5, 0), (5, 1 ), (5 ,2), (5,3), (5,4 ), (5,5) ,_(~5~,6~)__, ____ 5 ___ ____, 

---------------- (6-,-0),(6,6) -- 6 

l------~(0~,~1L(_~,J.~) _____ _,_ ____ 1 ___ __, 
(0,2),(1,2),(6,2) 2 

Set 2 (0,3),(6,3) 3 
l----~(0 . .4),{1,4),(3,4j,l6,4,~) _______ 4_, __ ___, 

(0,5),(1,5),(2,5),(3,5),(4,5),(6,5) 5 
(0,6) 6 

Set 3 1-------(~3~,1~)~,(_1,~3~) _____ _,__ ____ 4 ___ __, 
(3,2)/4,2\(2,3),(2,4) 5 

(0, 1 ),(0,2),(0,3),(0,4),(0,5),(0,6) 0 
/1,2),(1,4),(1,5) 1 

Set 4 (2,5) 2 
>-----~(.3,4),P,5.~) ------+----3 ___ ___, 

(4,5) 4 
(6,1),(6,2).(6,3),(6,4),(6,5) 6 

(1,3) 1 
(2,3),(2,4) 2 Set5 f--------"--'-'-'-'-''--'------+----------; 
13.1),(3,2) 3 

~.2) 4 
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1 1 

11.1 

Physical Multicast Channel (PMCH) related 
procedures 

UE procedure for receiving the PMCH 
The UE shall decode 1he PMCH when configured by higher layers. The UE may assume that an eNB 1ransmiss10n on 
the PMCH is performed according to subclause 6.5 of [3]. 

The J Mes for the PMCH is configured by higher layers. Tfthe UE is configured by higher layers to decode tile PMCH 

based onQPSK, l6QA1\tl, 64QAM, and256QAM then the UE shall use I Mes and Table 7.1.7.1-lA to determine the 

modulation order ( Q'" ) and TBS index ( lrns) used in the PMCH. Else the UE shall use IMcs for the PlvJCH and Table 

7.1. 7. l- l 10 determine the modulation order ( Qm ) and TBS index (I ms ) used in the PMCH. 

The UE shall then follmv the procedure in subclause 7. l. 7 .2. l to determine the transport block size, assuming N PRB is 

equal to NliJj·. The U E shall set the redundancy version to O for the PMCH. 

11.2 UE procedure for receiving MCCH change notification 
If a UE is confignred by higher layers to decode PDCC:Hs with the CRC scrambled by the M-RNTI, the UE shall 
decode the PDCCH according to the combination defined in Table l l .2- l 

Table 11.2-1: PDCCH configured by M-RNTI 

The S-bit information for MCCH change no1iJica1ion ! l 1], as signalled on the PDCCH, shall be delivered to higher 
layers. 

12 Assumptions independent of physical channel 
A UE shall not assume that two antenna poris are quasi co-located unless specified othenvise. 

A UE may assume tile antenna ports O -- 3 of a seiving cell are quasi co-located (as defined in 13]) with respect to delay 
spread, Doppler spread. Doppler shift, average gain, and average delay. 

For the purpose of discovery-signal-based measurements, a UE shall not assmne any other signals or physical cham1els 
are present other than the discovery signal. 

If a UE supports dzscoverySignalslnDeactSCel/-rl 2, and if the UE is configured with discovery-signal-based RRM 
measurements on a canier frequency applicable for a secondary cell on tile same carrier frequency, and if tile secondary 
cell 1s deacfrvated, and if the UE is not configured by higher layers to receive MBMS on the seconda1y cell, the UE 
shall, except for discovery-signal transmissions. assume that PSS, SSS, PBCH, CRS, PCFICH. PDSCH, PDCCH, 
EPDCCH, PJ-HCH, DMRS and CSl-RS may be not transmitted by the secondaiy cell until the subframe where an 
activation command is received for tile secondary cell. 

13 Uplink/Downlink configuration determination 
procedure for Frame Structure Type 2 

[f the UE is configured wiih a SCG, the UE shall apply ihe procedures described in this clanse for botil MCG and SCG 

- When tile procedures are applied for MCG, the terms 'secondary cell', 'secondary cells', 'se1ving cell', ·serving 
cells' in !his cla1Jse refor to secondaiy cell, secondary cells, servrng cell, serving cells belonging to the MCG 
respectively. 
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- When the procedures are applied for SCG, the tenns 'secondary cell', 'secondary cells', 'serving cell', 'serving 
cells' in tilis clause refer to secondary cell, secondaiy cells (noi including PSCell), serving cell, serving cells 
belongmg to 1he SCG respectively. The term 'primary cell' in this clause refers to the PSCell of 1he SCG. 

For each serving cell 

If the UE is not configured with the higher layer parameter EllvfTA-AfainConfigServCell-r 12, 

- the UE shall set the UL/DL config1ITation equal to the UL/DL configuration (i.e .. the parameter 
subjrameAss1gnment) indicated by higher layers. 

If the UE is configured by higher layers with the pai·ameter EJMTA-i'vfainConjigServCell-r 12, then for each radio 
frame. 

13.1 

the UE shall determine elMTA·-UL/DL-configura1ion as descnbed in subclause 13.1. 

the UE shall set the UL/DL configmation for each radio frame equal to the eIMTA-UL/DJ_,-,c:ontigmation of that 
radio frame. 

UE procedure for determining el MT A-uplink/downlink 
configuration 

If a UE is configured by higher layers to decode PDCCHs ·with the CRC scrambled by the elMTA-RNTI, the UE shall 
decode the PDCCH according to the combination defined in Table i 3. l -1. 

Table 13.1-1: PDCCH configured bye!MTA-RNTI 

The subframes in which the UE monitors PDCCH with CRC scrambled by eIMTA-RNTI are configured by higher 
layers. 

For each serving cell, 

ff '.f'cc rn, 

- ifthe UE detects PDCCH with CRC scrambled by elMTA-RNTI in subframe O of a radio frame m or if the 
UE detects PDCCH with CRC scrambled by eIMTA-RNTI in a subframe other than subframe O of a radio 
frame m-1, 

- the eIMTA-UUDL-configuration for radio frame mis given by the UL!DL configmation indication 
signalled on the PDCCH as described in [4], 

- the UE may assume that the same UL/DL configuration indication is indicated by PDCCH with CRC 
scrambled by ellVITA-RNTI in subframe O of radio frame m and in all the subframes other trum subframe 
0 of radio frame m-l in which PDCCH with CRC scrambled by eTMTA-RNTJ is monitored, 

- otherwise 

- the eIMTA-UUDL-configuration for radio frame mis same as the 1.JL/DL configuration (i.e., tile 
parameter subfi·ameAssignment) indica!ed by higher layers: 

- if Tis a value other than 10, 

- ifthe UE detects PDCCH with CRC scrambled by elMTA-RNTI in a subframe in radio frame m1f10. 

- the elJ\.ITA-ULiDL-configurationfor radio frames {mT/10+1. m1!10+2, .... (m + l)T/10} is given by the 
UL/DL configuration indication signalled on the PDCCH as described [4], 

- tile UE may assume that the same UL!DL configmation indicaiion is indicated by PDCCH wiih CRC 
scrambled by eil\ifTA .. RNTI mall the subframes of radio frame mT/10 in which PJJCCH wlth CRC 
scrambled by eIJ\,ffA-RNTI is monitored. 
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- otherwise 

- the eil\,ITA-UL/DL-configuration for radio frames {mT/10+1 , mTii0+2, .... (m +l) T/10} is same as the 
UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher layers. 

where T denotes the value of parameter eimta-Cm11mandPeriod1city-r 12. 

For a serving cell c , if subframe i is indica1ed as uplink subframe or a special subframe by higher layer parameter 
eimta-HARQ-Rej!,renceConfig--rl 2, the UE is not expected to receive a PDCCH with CRC scrambled by eiMTA--RNT[ 
containing an UL/DL configuration for serving cell c that would indicate subframe i as a downlink subframe. 

For a serving cell c , if subframe i is indicated as downlink subframe or a special subframe by higher layer parameter 
subframeAss1gnment, the UE is not expected to receive a PDCCH with CRC scrambled by eil\1T A-RNTJ containing an 
UL!DL configuration for seiving cell c that would indicate subframe I as an uplink subframe. 

For a serving cell c , a l.JE is not expected to be configured with parameter eimta-HARQ-Refi,renceConfig-r 12 if a 
subframe indicated as an uplink subframe by eimta-HARQ--R,ferenceConjig-r l 2 is not indicated as an uplink subframe 
by the UL--reference l.JL/DL configuration. 

If UE is not configured with the parameter HlviTA-MamConjigServCe! l-r 12 for any activated serving cell. the UE is not 
expected to monitor PDCCH with CRC scrambled by eIMTA-RNTI. 

13A Subframe configuration for Frame Structure Type 3 
lf a UE de1ects PDCCH with DCI CRC scrambled by CC--RNTl in subframe n-1 or subframe n of a LAA Scell, tile UE 
may assume the configuration of occupied OFDM symbols in subframe n of the LAA Scell according to the 'Subframe 
configuration for LAA· field in the detected DCI in subframe n-1 or subframe n. 

The 'Subframe configuration for LAA' field indicates the configuration of occupied OFDM symbols (i.e., OFDM 
symbols used for transmission of downlink physical channels and/or physical signals) in current and/or next subframe 
according to Table 13A- l. 

If the configuration of occupied OFDM symbols for subframe n is indicated by the Subframe configuration for LAA 
field in both subframe n-1 and subframe n, the UE may assmne that the same configuration of occupied OFDM symbols 
is indicated in both subframe n-1 and subframe n. 

[fa UE detects PDCCH with DCI CRC scrambled by CC-RNT[ in subframe n, and the UE does not detect PDCCH 
with JJCJ CRC scrambled by CC-RNTI in subframe n--1, and if the number or occupied OFDM symbols for subframe n 
indicated by the Subframe configuration for LAA field in subframe n is less than 14, the UE is not required to receive 
any physical channels or signals in subframe n. 

AUE is not required to use subframe n for updating CSJ measurement if the UE does not detect PDCCH with DCI 
CRC scrambled by CC--RNTI rn subframe n--1, and in subframe tl. 

The UE may detect PJJCCH w1th DC[ CRC scrambled by CC-RNTJ by monitonng 1he following PDCCH candidates 
according to DCI Format lC. 

- one PDCCH candidate at aggregation level L=4 with the CCEs corresponding to the PDCCH candidate given by 
CC.Es numbered 0,1,2,3 

- one PDCCH candidate at aggregation level L=8 with the CCEs corresponding to the PDCCH candidate given by 
CCEs numbered 0, l,2,3,4,5,6,7 

ff a serving cell is a LAA Seen, and if 1he higher layer parameter subjrameStariPositwn for 1he Scell ind1eates 's0T, 
and if the UE detects PDCCH/EPDCCH intended for the UE starting in the second slot of a subframe. the UE may 
assmne that OFDM symbols in the first slot of the subframe are not occupied, and all OFDM symbols in the second slot 
of tile subframe are occupied, 

ff subframe n is a subframe in which Ofl)M symbols in the first slot are not occupied, the UE may assume that ail the 
OFDM symbols are occupied in subfotn1e n+ 1. 
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Table 13A-1: Subframe configuration for LAA in current and next subframe 

Value of Configuratim1 of occupied OFOM ! 
'Subframe configuration for LAA' symbols ! 

field in current subframe (currant subframe, next subframe) i 
0000 (-,14) 
0001 (-,12) 
0010 (-, 11) 
0011 (-,10) 
0100 (-,9) 
0101 ~.6) 
0110 (-,3) 
0·111 (14,*) 
1000 (12,-) 
1001 (11,-) 
1010 (10,-) 
1011 (9.--) 

·1100 (6,-) 
1101 (3,-) 

1110 reseived 
·1111 reserved 

NOTE: 
- (-, Y) means UE may assume Hie first Y symbols are occupied in next 

subframe and other symbols in the next subframe are not occupied. 

(X,-) means UE may assume the first X symbols are occupied in current 
subframe and other symbols in the current subframe are not occupied. 

- (X,*) means UE may assume tt;e first X symbols are occupied in current 
subframe, and at least the first OFDM symbol of the next subframe is not 
occupied. 
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14 UE procedures related to Sidelink 
AUE can be configured by higher layers with one or more PSSCH resource configuration(s). A PSSCH resource 
configuraiion can be for reception of PS SCH, or for lrnnsmiss10n of PS SCH. The physical sidelrnk shared channel 
related procedures are described in subclause 14. 1. 

AUE can be configured by higher layers with one or more PSCCH resource configuration(s). A PSCCH resource 
configuration can be for reception of PSCCH, or for transmission of PSCCH and the PSCCH resource configuration is 
associated witil either sidelink transmission mode l or sidelink transmission mode 2. The physical sidelink control 
diannel related procedmes are described in subclause 14.2. 

AUE can be configured by higher layers with one or more PSDCH resource configuration(s). A PSDCH resource 
configuration can be for reception of PSDCH, or for transmission of PSDCH. The tram;missions of PSDCH according 
to a PSDCH resource configmation are associated witil eiiher sideiink discovery type l or sidelink discovery type 2B. 
·n,e physical sidehnk discovery channel related procedures are described in snbclause 14.3. 

The physical sidehnk synchronization related procedures are described in subdause l4.4. 

Excep! rn tile case of secondary side link synchromzation sigrnJl 1ransmiss10n, sidehnk transmission power shall not 

change during a sidelrnk subframe. For a UE transmitting PSBCH, the transmit power of PSBCH ( PPSBCB ) is same as 

the tra115mit power of primary sidelink synchronisation signal I'i,sss. 

AUE is not expected to be configured with PSCCH resource configuration(s) such that, in a given subframe. the total 
number of resource blocks across the resource block pools (as described in subciause l4.2.3) indicated by the PSCCH 
resource configmation(s) exceeds 50. 

[fa UE uplink transmission in snbfrarne 11+ l or a serving cell overlaps in 1ime domain with sidelink 
transmission/reception by the UE in subframe II of the serving cell, then the UE shall drop the sidelink 
transmission/reception in subframe n. 

For a given carrier frequency, a 1..JE is not expected to receive sideiink physical channels/signals witil different cyclic 
prefix lengths in 1he same s1delink subframe. 

For a given carrier frequency. in a sidelink subframe, if a UE has a sidelink transmission, the side link transmission shall 
occur only in contiguous physical resource blocks. 

If a UE's sidelink transmission does not occur on a serving cell with its uplink transmission(s), and if the UE's sidelink 
transmission in a subframe overlaps in time with iis uplink transmission(s), the 1..JE shall adjust ihe sidelink iransrnission 

power such that its total transmission power does not exceed PCMAX defined in [6] on any overlapped portion. In this 

case, calculation of the adjustment to the sidelink transmission power is not specified. 

14.1 

14.1.1 

Physical Sidelink Shared Channel related procedures 

UE procedure for transmitting the PSSCH 

[f the UE iransrnits SCI format O on PSCCH according to a PSCCH resource configuration in subframe n belonging to a 
PSCCH period (described in subclause 14.2.3), !hen for tile correspondrng PSSCH transnnssions 

the transmissions occm in a set of subframes in the PSCCH period and in a set of resource blocks within the set 
of subframes. The first PSSCH transport block is transmitted in the first four subframes in the set, the second 
transport block is tram;mitted in the next four subframes in the set, and so on. 

- for sidelink transmission mode l, 

- tile set of subframes is determined using the subframe pool indicated by the PSSCH resource 

configuration (described in subclause 14. l.4) and using time resource pattern (l TRP) in the SCI format 0 

as described in subclause 14. l.l. l. 

- the set of resource blocks is determined using Resource block assignment and hopping allocation in the 
SCJ format Oas descnbed in snbclause 14. l. l.2. 

3GPP 

DAINGEAN 0003217 



Release 12 301 3GPP TS 36.213 V12.8.0 (2015-12) 

- for sidelink transmission mode 2, 

- the set of subframes is determined using the subframe pool indicated by the PS SCH resource 

configuration ( described in subclause 14 .1.3) and using time resource pattern ( 1 TRP ) in the SCI forniat 0 

as described in subclause 14.1.1.3. 

- the set of resource blocks is determined using the resource block pool indicated by the PS SCH resource 
configuration (described in subclause 14. l.3) and using Resource block assignment and hopping 
allocation in the SC[ format Oas described in subclause l4. l .14. 

- the modulation order is detennined using the "modulation and coding scheme" field (!Mes) in SCI fonnat 0. 

ForO s; !Mess; 28, !he modulation order is set to Q' "' min(4,Q;,J, where Q;11 is determined from Table S.6.1--1. 

- the TBS index ( I ms ) is deternrined based on! Me:; and Table S.6.1-1, and the transport block size is determined 

using l ms and the mnuber of allocated resource blocks ( N PRB ) using the procedure in subclause 7. L 7 .2. L 

14.1.1.1 UE procedure for determining subframes for transmitting PSSCH for sidelink 
transmission mode 1 

Within the PSCCH penod (described in subclause 14.2.3). the subframes used for PSSCH are de1ermined as foHows: 

- a subframe indicator bitmap (b~, b;, ... b,~rnp·-l) and N7xp are determined using the procedure described in 

subclause 14.1.1.l.l. 

- abitmap (0 0 ,bt,·· ) . . . ' - l PSSCf-J . 
-l, 1sdetenmnedusrngb1 =bfmodNrnp andasubtrame .i · mihesubframe 

pool is used for PS SCH if 
q,;,,;.::;rp 

b
1 

= l , otherwise the subframe 17· .. , is not used for PS SCH, where 

I P"S"r'F P"<;..,'t'F P"S"''F ) J {i '· ·-., , l/ '•-·-., ,... · '· ·- /_l and "PSSC!f are described in subclause l 4.1.4. The subframes used for PSSCH 

are denoted by V'l:sscH, n;°sscH , .... ,.n ;:·::::· _J arranged in increasing order of subframe index and 

where zvpssrn is tile number of subframes tilat can be nsed for PSSCH t.ransmission in a PSCCH period and is a 

multiple of 4. 

14.1.1.1.1 Determination of subframe indicator bitmap 

For FDD and TDD with UL!DL configuration belonging to { 1,2,4,5}, N lllP is 8, and the mapping between Time 

Resource pattern lndex (lTfiY) and subframe indicator bitmap (b~, b{, ... b,'.:mp_J is given by table 14.1.1.1.1-1. 

For IDD with ULiDL configuration 0, NzxP is 7, and the mapping between Time Resource pattern Index (Imp) and 

subframe indicator bitmap (b;,, b{, ... b,~"'" __ 1 ) is given by table l4. l. l. l. l-2. 

For IDD with ULiDL configuration belonging to {3,6 }, NTRP is 6, and the mapping between Time Resource pattern 

Index (l TRP) and subframe indicator bit1nap (b~, b{, .. . b,~rnri) is given by table 14.1.1.1.1-3. 

Table 14.1.1.1.1-1: Time Resource pattern Index mapping forNrnP = 8 

IniP kTRP 
(;r b' b' ) t_)o~• l, .. ,, ,\!!RP-t jTRP k·TRP \b' " " ) , (),/J],···IJl\/TR.P-lJ l'JRP kn,P (b~, b/, ... b;YTRp-l) 

0 1 (1,0,0,0,0,0,0,0) 37 4 (1.1,1,0.1,0,0.0) 74 4 (0, 1, 1, 1,0.0,0, 1) 

1 1 (0,1,0,0,0,0,0,0) 38 4 (1, 1,0,1, 1,0,0,0) 75 4 (1,1,0,0,1,0,0,1) 

2 1 (0,0, 1,0,0,0,0,0) 39 4 (1,0,1,1,1,0,0,0) 76 4 /1,0,1,0,1,0,0,1) 

3 1 _ _LQJ0,0,1,0,0,0,_Q) 40 4 {0,1, 1,1, 1,0,0,0i T? 4 __ (0,1,1,0,1,0,0,1) _ 

4 1 (0,0,0,0, 1,0,0,0) 41 4 (1,1,1,0,0,1,0,0) 78 4 (1,0,0,1,1,0,0,1) 
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5 1 (0,0,0,0,0,1,0,0) 42 4 (1,1,0,1,0,1,0,0) 79 4 (0,1,0,1,1,0,0,1) 

6 1 (0,0,0,0,0,0, 1,0) 43 4 (1,0,1,1,0,1,0,0) 80 4 /0,0,1,1,1,0,0,1) 

7 1 _ _LQJ0,0,0,0,0,0,J) 44 4 {0,1,1,1,0,1,0,0i 81 4 __('l,1,0,0,0,1,0,1) _ 

8 2 (1.1,0,0.0,0,0.0) 45 4 (1,1,0,0,1,1,0,0) 82 4 (1,0,1,0,0,1,0,1) 

9 2 (1,0, 1,0,0,0,0,0) 46 4 (1.0, 1,0.1, 1,0.0) 83 4 (0, 1 , 1 , 0, 0 .1 , 0, 1 ) 

10 2 (0, 1, 1,0,0,0,0,0) 47 4 (0,1,1,0,1,1,0,0) 84 4 (1,0,0,1,0,1,0,1) 

11 2 (1,0,0,1,0,0,0,0) 48 4 (1,0,0,1,1,1,0,0) 85 4 /0,1,0,1,0,1,0,1) 

·12 2 JQ1 ·1 ,0,1,0,0,0,_Q) 49 4 {O, 1 , 0, 1 , 1 , 1 , 0, Qi 86 4 __ (0,0,1,1,0,1,0,1) _ 

13 2 (0,0,1,1,0,0,0,0) 50 4 (0,0,1,1,'l,1 ,0,0) 87 4 (1,0,0,0,1,1,0,1) 

14 2 (1,0,0,0, 1,0,0,0) 51 4 (1.1, 1,0.0,0, 1.0) 88 4 (0, 1 , 0, 0, 1 .1 , 0, 1 ) 

15 2 IQ, 1,0,0, 1,0,0,0) 52 4 (1,1,0,1,0,0,1,0) 89 4 (0, 0, 1 , 0, 1 , 1 , 0, 1) 

16 2 (0,0,1,0,1,0,0,0) 53 4 (1,0,1,1,0,0,1,0) 90 4 /0,0,0,1,1,1,0,1) 

17 2 __ (0,0,0,1, 1,0,0,0) 54 4 JO, 1, 1,1,0,0, 1,0) 91 4 (1,1,0,0,0,0,1,1) 

18 2 (1,0,0,0,0, 1,0,0i 55 4 _ _L11 ·1 ,0,0,'l ,0, 1,_Q) 92 4 __ (1_,o, 1,0,0,0, 1_, 1 L ___ 
19 2 (0,1,0,0,0,1,0,0) 56 4 (1.0, 1,0.1,0, 1.0) 93 4 (0, 1, 1,0,0.0, 1, 1 i 

20 2 /Q,0,1,0,0,1,0,0) 57 4 (0,1,1,0,1,0,1,0) 94 4 (1,0,0,1,0,0,1,1) 

21 2 (0,0,0,1,0,1,0,0) 58 4 (1,0,0,1,1 ,0, 1,0) 95 4 (0, 1,0, 1,0,0, 1, 1) 

22 2 __ (0,0,0,0, 1, 1,0,0) 59 4 JO, 1,0,1, 1,0, 1,0) 96 4 (0,0,1,1,0,0,1,1) 

23 2 (1,0,0,0,0,0,1,0i 60 4 _ _LQ1 0, 1,1,'l ,O, 1,_Q) 97 4 __ (1_,0,0,0, 1,0, 1_, 1 L ___ 
24 2 (0,1,0,0,0,0,1,0) 61 4 (1.1,0,0.0, 1, 1.0) 98 4 (0, 1,0,0, 1.0, 1, 1 i 

25 2 (0.0,1,0.0,0,1.0) 62 4 (1,0, 1,0,0, 1, 1,0) 99 4 (0,0,1,0,1,0,1,1) 

26 2 (0,0,0,1,0,0,1,0) 63 4 (0,1,1,0,0,1,1,0) 100 4 /0,0,0, 1, 1,0, 1, 1) 

27 2 (0,0,0,0,1,0,1,0) 64 4 r1,o,o,1,o,1,1,m 101 4 (1,0,0,0,0,1,1,1) 

28 2 (0,0,0,0,0, 1,1,0i 65 4 _ _LQ1 ·1 ,0, 1,0, 1, 1,_Q) 102 4 __ (O, 1,0,0,0, 1, 1_, 1 L ___ 
29 2 (1,0,0,0,0,0,0,'l) 66 4 (0,0,1,1,0,1,1,0) 103 4 (0, 0, 1 , 0, 0, 1 , 1 , 1) 

30 2 10.1,0,0.0,0,0.1) 67 4 (1,0,0,0,1,1,1,0) 104 4 (0, 0, 0, 1 , 0, 1 , 1 , 1) 

31 2 (0,0,1,0,0,0,0,1) 68 4 (0,1,0,0,1,1,1,0) 105 4 {0,0,0,0,1,1,1,1) 

32 2 (0,0,0,1,0,0,0,1) 69 4 ro,0,1,0,1,1,1,m 106 8 (1 , 1, 1 , 1, 1 , 1 , 1, 1) 
107-

33 2 (0 ,0,0,0, 1,0,0, 1) 70 4 (0,0,0,1,1,1,1,0) 127 reserved reservecJ 

34 2 (0,0,0,0,0, 1,0, 1) 71 4 (1,1,1,0,0,0,0,1) 

35 2 (0,0,0,0,0,0, 1, 1) 72 4 __ (1, 1,0, 1,0,0,0, 1) 

36 4 JJ, ·l, 1, 1,0,0,0,_Q) 73 4 {1,0, 1,1,0,0,0, 1 i 

Table 14.1.1.1.1-2: Time Resource pattern Index mapping for N 71w = 7 

ITRP kTR? (bl;, h; , ... b:,,TRP-l) ITRP kTRP 
(t,' h' b' ) ,JO"'-·L,···' ,Vrnp-1 1 f TRP kTRP \b1;, h;, .. b:-'rnrl) 

0 reserved reserved 44 3 (0,0,1,1,0,1,0) 88 3 (0.0,0,1,1,0,1) 

1 1 (1,0,0,0,0,0,0i 45 4 (1,0,1,1,0,1,0) 89 4 (1,0,0,1,1,0,1i 

2 1 (0,1,0,0,0,0,0) 46 4 (0,1,1,1,0,1,0) 90 4 (0,1,0,1,1,0,1) 

3 2 {1,1_,0,0,0,0,0) 47 5 C1 ,'l ,1_,1,0,1,0) 9·1 5 {1, 1_,0, 1, 1_,0, 1) ---------

4 1 __ (0,0, 1,0,0,0,0) 48 2 __ {0,0,0,0, 1, 1,0) 92 4 __ (0,0,1,1,1,0,1) 

5 2 (1,0, 1,0,0,0,0) 49 3 (1,0,0,0, 1, 1,0) 93 5 (1.0,1,1,1,0,1) 

6 2 (0,1,1,0,0,0,0i 50 3 (0, 1,0,0, 1, 1,0) 94 5 (0, 1 , 1, 1 , 1, 0, 1 i 

7 3 (1,1,1,0,0,0,0) 51 4 (1,1,0,0,1,1,0) 95 6 (1,1,1,1,1,0,1) 

8 1 J0,0,0, 1,0,0,0) 52 3 __ (0,0,1,0,1,1,0) 96 2 J0,0,0,0,0, 1,1) 
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9 2 (1,0,0, 1,0,0,0) 53 4 (1,0,1,0,1,1,0) 97 3 (1,0,0,0,0,1,1) 

10 2 (0, 1,0, 1,0,0,0) 54 4 (0,1,1,0,1,1,0) 98 3 (0,1,0,0,0,1,1) 

·11 3 {1, 1_,0, 1,0,0,0) 55 5 C1 ,'l, 1_,0,'l, 1,0) 99 4 {1, 1_,0,0,0, 1, 1) ---------

12 2 (0,0, 1, 1,0,0,0) 56 3 (0.0,0,1.1,1,0i 100 3 (0,0,1,0,0,1,1) 

13 3 (1.0, 1, 1,0,0,0) 57 4 (1,0,0,1,1,1,0) 101 4 (1.0,1,0,0,1,1) 

14 3 (0,1,1,1,0,0,0) 58 4 (0,1,0,1,1,1,0) 102 4 (0,1,1,0,0,1,1) 

15 4 (1,1,1,1,0,0,0) 59 5 (1,1,0,1,1,1,0) 103 5 (1,1,1,0,0,1,1) 

'16 1 {0,0,0,0,1_,0,0) 60 4 co,0,1_,1,u .m 104 3 {0,0,0, 1,0, 1, 1) ---------

17 2 (1,0,0,0,'l ,0,0) 6'1 5 (1,0,1,1,1,1,0) 105 4 (1,0,0,1,0,1,1) 

18 2 (0.1,0,0, 1,0,0) 62 5 (0,1,1,1,1,1,0) 106 4 (0.1,0,1,0,1,1) 

19 3 (1,1,0,0,1,0,0) 63 6 (1,1,1,1,1,1,0) 107 5 (1,1,0,1,0,1,1' 

20 2 (0,0,1,0,1,0,0) 64 1 (0,0,0,0,0,0, 1) 108 4 (0,0,1,1,0,1,1) 

21 3 j1,0,1,0,1,0,0) 65 2 __ (1,0,0,0,0,0, 1) 109 5 j1,0,1,1,0,1,1) 

22 3 L0,'l,1 ,0,'l ,0,0) 66 2 {0, 1_,0,0,0,0, 1) 110 5 C0,'l,1,1,0,1,1) 

23 4 (1.1,1,0,1,0,0) 67 3 (1, 1,0,0,0,0, 1) 111 6 (1.1,1,1,0,1,1) 

24 2 (0,0,0,1,1,0,0) 68 2 (0,0,1,0,0,0, 1) 112 3 (0,0,0,0,1,1,1' 

25 3 (1,0,0, 1,1,0,0) 69 3 (1,0,1,0,0,0, 1) 113 4 (1,0,0,0,1,1,1) 

26 3 j0,1,0,1,1,0,0) 70 3 __ (0,1,1,0,0,0,1) 114 4 j0,1,0,0,1,1,1) 

27 4 L1, ·1,0, 1,'l ,0,0) 7·1 4 {1, 1_, 1,0,0,0, 1) 1 ·15 5 CU,0,0,'l,1,1) 

28 3 (0.0,1,1,1,0,0) 72 2 (0,0,0, 1,0,0, 1) 116 4 (0.0,1,0,1,1,1) 

29 4 (1,0,1,1,1,0,0) 73 3 (1.0,0,1.0,0,1) 117 5 (1,0,1,0,1,1,1) 

30 4 ro,1,1,1,1,0,m 74 3 (0, 1,0, 1,0,0, 1) 118 5 (0,1,1,0,1,1,1') 

31 5 (1,1,1,1,1,0,0) 75 4 (1, 1,0, 1,0,0, 1) 119 6 (1,1,1,0,1,1,1) 

32 1 co,o,o,o,o, 1,0) 76 3 {0,0,1,1,0,0,1) 120 4 co,0,0,1,u,1) 

33 2 (1,0,0,0,0, 1,0) 77 4 (1,0,1,1,0,0,1) 12·1 5 (1,0,0,1,1,1,1) 

34 2 (0, 1,0,0,0, 1,0) 78 4 (0.1,1,1.0,0,1i 122 5 (0,1,0,1,1,1,1) 

35 3 r1, 1,0,0,0, 1,m 79 5 (1,1,1,1,0,0,1) 123 6 (1,1,0,1,1,1,1') 

36 2 (0,0, 1,0,0, 1,0) 80 2 (0,0,0,0, 1,0, 1) 124 5 (0,0,1,1,1,1,1) 

37 3 __ (1,0, 1,0,0, 1,0) 81 3 j1 ,0,0,0, 1,0, 1) 125 6 __ (1,0,1,1,1,1,1) 

38 3 __ {0, 1, 1,0,0, 1,0) 82 3 __(0,'l ,0,0,'l ,0, 1) 126 6 __ {0, 1, 1, 1, 1, 1, 1) 

39 4 (1,1,1,0,0,1,0) 83 4 (1.1,0,0.1,0,1i 127 7 (1,1,1,1,1,1,1) 

40 2 ro,o,o, 1,0, 1,m 84 3 (0,0,1,0,1,0,1) 

41 3 (1,0,0, 1,0, 1,0) 85 4 (1,0,1,0,1,0,1) 

42 3 (0, 1,0, 1,0, 1,0) 86 4 (0,1,1,0,1,0,1) 

43 4 {1, 1_,0, 1,0, 1,0) 87 5 l1.'l ,1_,0,'l ,0,1) 

Table 14.1.1.1.1-3: Time Resource pattern Index mapping for NrnP = 6 

jTRP knw {h,;,b;, ... b;frRF-J) ITRP kTRP 
( 1 ' - I - I ) 
,DQ,bJ ~· .. bNmp-l, ]TRY k·TRP (h;,b;, ... b;, _.) 

' \ • .:mp ) I 

0 reserved reserved 22 3 (0,1.1,0,1.0) 44 3 10,0,1,1,0,1) 

1 1 (1,0,0,0,0,0) 23 4 (1,1,1,0,1,0') 45 4 (1,0,1,1,0,1) 

2 1 (0, 1,0,0,0,0) 24 2 (0,0,0, 1, 1,0) 46 4 (0,1,1,1,0,1) 

3 2 (1, 1,0,0,0,0) 25 3 (1,0,0, 1, 1,0) 47 5 (1,1,1,1,0,1) 

4 1 -- (0,0, 1_,0,0,0i 26 3 j0,1,0,1,1,_Q) 48 2 -- (0,0,0,0, 1, 1 i 

5 2 11,0, 1,0,0,0) 27 4 (1,1.0,1,1.0) 49 3 11,0,0,0, 1, 1) 
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6 2 (0,1,1,0,0,0) 28 3 /0,0,1,1,1,0) 50 3 (0, 1,0,0, 1, 1) 

7 3 (1, 1, 1,0,0,0) 29 4 (1,0,1,1,1,0) 51 4 (1,1,0,0,1,1) 

8 1 -- (0,0,0, 1,0,0i 30 4 j0,1,'l,1,1,_Q) 52 3 -- (0,0, 1_,0, 1, 1 i 

9 2 11,0,0, 1,0,0) 31 5 (1,1.1,1,1.0) 53 4 11,0,1,0,1,1) 

10 2 (0,1.0,1,0.0) 32 1 (0,0,0,0,0,1) 54 4 (0,1,1,0,1,1) 

11 3 (1,1,0,1,0,0) 33 2 (1,0,0,0,0, 1) 55 5 (1,1,1,0,1,1) 

12 2 /0,0,1,1,0,0) 34 2 (0,1,0,0,0,1) 56 3 (0,0,0,1,1,1) 

'13 3 ___ (1,0, 1_, 1,0,0i 35 3 j1 ,1,0,0,0,J) "7 ..,, 4 __ (1,0,0,1,1,1i 

14 3 (0,1,'l,1,0,0) 36 2 (0,0, 1,0,0, 1) 58 4 (0,1,0,1,1,1) 

15 4 (1,1.1,1,0.0) 37 3 (1,0,1,0,0,1) 59 5 (1,1,0,1,1,1) 

16 1 (0,0,0,0, 1,0) 38 3 rn,1,1,0,0,1, 60 4 10,0,1,1,1,1) 

17 2 /1,0,0,0, 1,0) 39 4 (1,1,1,0,0,1) 61 5 (1,0,1,1,1,1) 

18 2 (0, 1,0,0, 1,0) 40 2 j0,0,0, 1,0, 1) 62 5 ___ (0,1,1,1,1,1) 

19 3 _ D_, 1,0,0, 1,01 41 3 ___ (1,0,0, 1,0, 1) 63 6 _ {1, 1 ,'l, 1, 1, 1) _____________ 
64-

20 2 (0,0, 1,0, 1,0) 42 3 j0,1,0,1,0,1) 127 reserved reserved 

2·1 3 _D_,0,'l ,0, 1,0) 43 4 ___ (1,1,0,1,0,1) 

14.1.1.2 UE procedure for determining resource blocks for transmitting PSSCH for 
sidelink transmission mode 1 

The set of resource blocks is de1ermined using tile procedme described rn subdause 14.1. l.2.1 and 14.1. l.2.2. 

14.1.1.2.1 PSSCH resource allocation for sidelink transmission mode 1 

The resource aliocabon and hopping field of 1he SCI format O is used to detemtine a set of indices denoted by n~1rn (0 

:::: Jl~IRB < N~ ), a siarting index RB~Tl'illT, and a nnrnber of allocated PRBs L~,rnc, and Ni~:sCH using ihe 

procedure in subclause 8.1.1, and 8.4 (for sidelink frequency hopping with iype l or type 2 hopping) with the following 
exceptions: 

the term 'PUSCH' in subclauses 8. l. i and 8.4 is replaced w1th 'PSSO-l '. 

- the quantity n,'RB in subc:lause 8.1. l is replaced witil n~,rn . 

- the quantity N;;~ in subclauses 8.1.1 and 8.4 is replaced with N~. 

the quanti!y R.BsTART in subclauses 8.1.land 8.4 is replaced with RB~TARr· 

- the quantity L(:JU!s in subclauses 8.1.1 and 8.4 is replaced -vvithL~RBs. 

l . ;nP1JSCfl . b l O 4 . l d . ,._ i\rPSSCB t 1e quantl!y Iv RB m su c ause o. 1s rep ace· wm, 1 v iu, . 

- the quantity N~ is given by higher layer parameter rb-OJJ~et-r l 2 associated with the corresponding PS SCH 

resource configmation. 

- the quantity N,,b is given by higher layer parameter numSubbands-r 12 associated with the corresponding 

PSSCH resource configuration. 

14.1.1.2.2 PSSCH frequency hopping for sidelink transmission mode 1 

If sidelink frequency hopping witil type l hopping is enabled, the set ofpilysical resource blocks for PSSCH 
transmission is determined using subclause 8.4 with the following exceptions: 
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- the tenn 'PUSCH' is replaced with 'PSSCH'. 

- only inter-subframe hopping shall be used. 

- the quantity RBsrART is replaced with RB~1 /,,,1{T. 

h . 7'.TlJL .. I i ·1·h >.TSL - t e quantity Hirn is rep acec w1 111
1rn. 

- th<' q11an-t1'n,· ,V Pl!SCH 1·s replacad w1'th ~; PSSCfl ~ 'J 1 
· RB . . " 1 V RB · 

the quantity N;i{ 1s given by higher layer parameter rb-Df/sei--r i 2 associated with the PS SCH reso1Jrce 

configuration. 

the frequency hopping field in the SCI fomiat O is used ins1ead of DCI format 0. 

~ . SJ ( ·) . l d . ~ SLO hle quantity nPRB l IS rep ace Wllll nl'RB 

- the quantity nPRB (t) is replaced with ni~ . 

- for odd n:JsCH (described in subclause 9.2.4 of [3 j), the set of physical resource blocks for PS SCH 

transmission are L~RBs contiguous resource blocks starting from PRB with index nJ~~ . 

"~~CH 
- for even n;,'t · (described in subclause 9.2.4 of 13]), the sei of physical resource blocks for PSSCH 

L ' . bl k . 1· PRB 'th . d SU transmission are CRBs contiguous resource oc s startmg rom w1 · m ex nPRB . 

14.1.1.3 UE procedure for determining subframes for transmitting PSSCH for sidelink 
transmission mode 2 

For FDD or for TDD, and !he UE not configmed w1th the h1gher layer parameter rrpt-Subset-r 12 

The allowed values ofI1xp correspond to the values of kr,,P satisfying kmP = k, . for a value of i in 

0 ~:;: i < Xrnr, where k, and Xn<P are detennined from table l4. l.l.3-l. 

For FDD or for TDD with UL/DL configuration belonging to {0,1,2,3,4,6}, and the UE configured ·with the higher 
layer parameter trpt-Subset--r J 2 

The allowed values of l TRP conespond to the values of kr,,P satisfying kmP = k, , for values or i in 

0 ~:;: i < X TRP satisfying a, = 1, 0 ~~ i < X TRP and where k, and XTPJ' are detennined from table 

14. l.i .3-1, and (a0 , a1, ... ,a,rnp _1) is the bitmap indicated by trpt-Subset-r 12. 

Table 14.1.1.3-1: Determination of );_"rnP and k, for sideiink transmission mode 2 

XTRP 
1 

k kl k I.. 
Ko J 3 ·"'4 

FOO and TDD with UL/DL configuration 1,2,4,5 3 1 2 4 - -
TDD with UL/DL configuration 0 5 1 2 3 4 5 
TDD with UUDL configuration 3,6 4 1 2 3 4 -

Within a PSCCH period, the subframes used for PSSCH are determined as follows: 

- a subframe indicator bitmap (b~, b:, ... b;1mp-J) and N TRP are determined using tile procedme described in 

snbclause l4. l. l .l. l from the allowed values or Imp described in ihis subclause. 
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abi1Jnap (b 0 ,b1 , .. ) 
. . . I • I PSSCif . . 

--1 lS detemnned usmgb., = b ,no I 1,,., and a snblrarne : ---- 1!l the subframe 
I .., __ lvC - i?..P J 

pool is nsed for PSSCH if b, = I , otherwise the subframe l PS\CH is not used for PSSCH, where 
J ./ 

\({sscH ,f :sscH , .... ,.1:,::~:1_
1

) and Lpssor are described in subclause l4. l .3. Tile subframes nsed for PS SCH 

are denoted bv In PsscH n rsscH n PssCJ-r ) arrann-ed in increasinn- order of subframe index and 
_, \ 0 , J , ••• ,,. h'psscH --l, o o 

where N is the number of subframes that can be used for PS SCH transmission in a PSCCH period and is a 

multiple of 4. 

14.1.1.4 UE procedure for determining resource blocks for transmitting PSSCH for 
sidelink transmission mode 2 

The set of resource blocks wi1hin the resource block pool (defined in 14. l.3) 1s determined using the subclause 
14.1.l.2.l. 

If sidelink frequency hopping ·with type l hopping is enabled. the set of physical resource blocks for PSS CH 
transmission is determined using subclanse 14.1. l .2.2 witil tile following exceptions 

· ?>.TUL- - ~,PSSCH PY . . 
- the quantity J,RB is replaced with 1v1 RB - (defmed m 14. l.3). 

- for odd n:JSCH , the set of physical resource blocks for PSS CH transmission are given by L~RBs contiguous 

resource blocks mx, rn,.,. 1,. _1 belonging to the resomce block pool, where x = !lj;);~ 

- for even n;JSCH, tile set of physical resource blocks for PSSCH transmission are given by L~RBs contiguous 

resource blocks mx, mx+1 , . . mx+L.'.c,,,
3
, __ 1 belonging to the resource block pool. where x = n;~ . 

14.1.1.5 UE procedure for PSSCH power control 

For sidelink transmission mode 1 and PSCCH period 1. the UE transmit power PPSSCH for PS SCH transmission is 

given by !he following 

- if the TPC cmmnand field in configured sidelink grant (described in [8]) for PSCCH period i is set to 0 

if the TPC command field in configured sidehnk grant (descnbed in 18]) for PSCCH period i is set to l 

. !P 
PPS SCH ::: rrun t' CMA.X,PSSCH, l 0loglO (Mpss,J-1) + P,J rss,J-1 l + a p0~0u l . PL} -

· · ·- · - · · ·- · · ·''·"'' · !dBm] 

where PCMAX,PSSCH is defined in [61, and Af PSSCH is the bandwidth of the PSSCH resource assignment expressed in 

number of resource block and PL = P Le where P Le is defined in subclause 5.1. l. l. J~_PsscH,l and a PsscH .l are 

provided by higher layer parameters pO-r 12 and alpha-r 12, respectively and that are associated with the corresponding 
PSSCH resource configuration. 

For sidelink transmission mode 2, the UE transmit power PPSSCH for PS SCH transmission is given by 

. I 
PPsscB = inrn iPcMAx,PsscH, 10log1c,(/i1f,ssc·,3 ) + P0 l"'''("J-i·, + ap,s•r·p O • PLJl 

• -- ' - ~~- ,- .. U -•,· [dBm], 

where PcMAX,PsscH is defined in 16], and M 2ssor is the bandwid!h of the PSSO-l resource assignment expressed in 

number of resource blocks and PL === PLc wherePLc is defined in subclause 5. l.l. l. P0 _Pssrn,2 and aPsscH,'.'. are 

provided by higher layer parameter pO--r j 2 and alpha-r 12, respectively and that are associated with the corresponding 
PSSCH resomce configuration. 
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14.1.2 UE procedure for receiving the PSSCH 

For sidelrnk 1ransmiss10n mode 1, a UE upon detection of SCI format O on PSCCH can decode PSSCH according to the 
detected SCI fonnat 0. 

For sidelink tra11smission mode 2, a UE upon detection of SCI fonnat O on PSCCH can decode PS SCH according to the 
detected SCI format 0, and associated PSSCH resource configuration configured by higher layers. 

14.1.3 UE procedure for determining resource block pool and subframe 
pool for sidelink transmission mode 2 

For a PSCCH period associated w1th 1he PSCCH resomce configuration (detenmned in subclause 142.3) which is also 
associated ·with the PSSCH resource configuration, the UE detemrines a PS SCH pool consisting of a subframe pool and 
resource block pool as follows. 

- For TDD, if the parameter tdd-Config-rl 2 is indicated by the PSCCH resource configuraiion, the TDD UL!DL 
configuration used for de1ermining the subframe pool is given by the parameter rdd-Config-r12, otherwise, the 
TDD UL/DL configuration used for detemrirring the subframe pool is given by the UL/DL configuration (i.e. 
parameter suliframeAsszgnment) for the serving cell. 

Within !he PSCCH period, the uphnk subframes wi!h snbfrarne rndex greater tilan or eqnal to .fue:zm + 0 2 are 

denoted by (10 , ( , ... . ,.lN--J) arranged in increasing order of snbfrarne rndex, where is described in 

subclause 14.2.3 and 0 2 is the otfsetlndicator-rl2 indicated by the PSSCH resource configuration, where 

N' denotes the number of uplink subframes within the PSCCH period with subframe index greater than or equal 

to +02 • 

A bitmap b0 ,b1 ,b2 , ... ,bN'-L is detemtined using!\ = afmodN,, for OS:: j < N', where 

a 0 ,a1 ,a2 , ... ,aNJj-l and N 8 are the bitmap and the lengih of the bitm'lp indicated by subfi'ameBitmap-rl2, 

respectively. 

- A subframe l 
1 

( 0 S:: j < N' ) belongs to the subframe pool if b 
1 

== I . The subfran,es in the subfrmue pool are 

denoted by (gsscu p::,;~CJ-1_ 1 ) arranged in increasing order of subframe index and L rsscH denotes 

the number of subframes in the subframe pool. 

- A PRB with index q ( 0 :::::C q < N;~) belongs to the resource block pool if Sl s; q < Sl + lvf or if 

S2--A1 < q s; S2, where Sl, S2, and Ai denote tile prb-Srart-r12, prb--End-rl 2 andprb-Num-rl2 ind1c:ated by 

the PSSCH resource configuration respec1ively. 

- The resource blocks in the resource block 1,001 are denoted b,, I · Psscu · p,;~rn P'::EH .. ) arrang:ed in .) v_no ,m1 , .... ,m}yf~J_}t __ R., __ 1 ... -

increasing order of resource block indices and 

block pool. 

is the number of resource blocks in the resource 

14.1.4 UE procedure for determining subframe pool for sidelink 
transmission mode 1 

For a PSCCH period associated with the PSCCH resource configuration (described in subclanse 14 2.3) which is also 
associated wi!h 1he PSSCH resource configuraiion, the UE determines a PSSCH pool consisting of a snbfrarne pool as 
follows. 

- For TDD, if the parameter tdd-Conjig-r 12 is indicated by the PSCCH resource configuration, the TDD UL;DL 
configuration used for determining the subframe pool is given by the parameter tdd-Config-r 12. otherwise, the 
TDD UL/DL configmation used for determining the subframe pool is given by the UL!DL configuraiion (i.e. 
parameter subframeAssignment) for tile serving cell. 
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- Each uplink subframe with subframe index greater than or equal to l ;
0

sccH , + ] belongs to the subframe pool 
LpscCF{ -J_ 

for PSSCH, where z1'scc!-f . + l and LVir···" are described in subdause 14.2.3. 
LPSCCH ·-l - - ~L.,l 

- The subframes in the subframe pool for PSSCH are denoted by Vc;·sscH P'VT ) · , .... ,.!/'-·- '_, arranged rn 
.0PSSCtl . . _,_ 

increasing order of subframe index andLrsso1 denoies the number of subframes in ihe subframe pool. 

14.2 Physical Sidelink Control Channel related procedures 
For sidelink transmission mode 1, if a UE is configured by higher layers to receive DCI format 5 with the CRC 
scrambled by the SL-RNTT, ihe UE shall decode the PDCCH!EPDCCH according to the combination defined in Table 
14.2--1. 

14.2.1 

Table 14.2-1: PDCCH/EPDCCH configured by SL-RNTi 

DCI format 5 For PDCCH: Common and UE specific by C-RNTI 
For EPDCCH: UE specific by C-RNTI 

UE procedure for transmitting the PSCCH 

For sidelink transmission mode land PSCCH period i, 

- ihe UE shall determine the subframes and resource blocks for iransmitiing SCI format Oas follows. 

SCJ fonnat O is transmi1ted rn two subframes rn the subframe pool and one physical resource block per slot in 
each of the two subframes, wherein the physical resource blocks belong to the resource block pool, where the 
subfran1e pool and the resource block pool are indicated by the PSCCH resource configuration (as defined in 
subclause l4.2.3) 

- the tiNo subframes and the resource blocks are determined using "Resource for PSCCH" field ( n rsccH) in 

the configured sidelink grant (desciibed in [8]) as described in subclause l 4.2. l.1. 

- the UE sl1'lll set the contents of the SCI format Oas follows: 

- ihe UE shall set ihe Modulation and coding scheme field according io ihe Modulation and coding scheme 
rndicated by the ingher layer parameter mcs--r 12 if the parameter is configured by higher layers. 

tile UE shaH set the Frequency hopprng Hag according to tile "Frequency hopping Hag" field in the 
configured sidelink grant. 

- the UE shall set the Resource block assignment and hopping resource allocation according to the "Resource 
block assignment and hopping resource allocation'" field in the configured sidelink grant. 

- ihe UE shall set ihe Time resomce pattern according io ihe 'Time resource pattern" field in ihe configured 
sidehnk gram 

- the UE shall set the eleven-bit Timing advance indication to = l N1:4 I to indicate sidelink reception 
_ 16 _j 

liming adjnstment value using the Nr:4 (defined in 13]) value for the UE in the subframe 1ha1 is no earlier 1han 
subframe - 4 described in subclause 14.2.1.1). 

For sidelink transmission mode 2, 

SCI format O is transmitted in two subframes in the subframe pool and one physical resomce block per slo! in 
each of the two subframes, wherein the physical resource blocks belongs to the resource block pool, where the 
subframe pool and the resource block pool are indicaied by the PSCCH resource configuration (as defined in 
subclause 14.2_3) 
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- the two subframes and the resource blocks are detennined using the procedure described in subclause 
l4.2. i.2 

- the UE shall set the eleven-bit Timing advance indication lw in the SCI format Oto zero. 

14.2.1. 1 UE procedure for determining subframes and resource blocks for transmitting 
PSCCH for sidelink transmission mode 1 

For O , lrf Psccu _RP 1 ?j. ~ n PsccF-I '- ~~ RB 1 ,.., 

PSCCH • 
- one transmission of the PSCCH is in resource block m "1 of subframe of the PSCCH period, ·where 

a 1 = l_n rsccH I LrsccH J and bl = n ,osccH mod L PsccH · 

- the other transmission of the PSCCH is in resource block m :Jcrn of subframe 

where a2 ccc ln PSCCH I L,osccH J+ lAf ;~cCH _RP I 2 J and 

of the PSCCH period, 

b2 CCC (nPsccH + 1 + lnPsccH I LPsccn Jmod(LPsccH --- 1))modLPsccn · 

Where 1 PSCCH l PSCCH l P.SCCH PSCCH PSCCH . PSCCH L d ~1 ' . ·- -t, .. d .b d l l ~ ) 0511'{~'--r r;,p 
, m m m , p_,··,"L·•r-r an· 1.- RB, - are escn e "O ,1 ., .... .,.,LP5CCH-]/ O , l , .... , MfiCC[-{_RP_l U-~L 

in subclause 14.2.3. 

14.2.1.2 UE procedure for determining subframes and resource blocks for transmitting 
PSCCH for sidelink transmission mode 2 

~ :•rrT n_p J \ The allowed values for PSCCH resource selection are given by 0,1 . 1J.:_,1v(;~· - '_,., / 2 · LPsccH - J} where 
p5•··•n1 '/P 

LpsccH and A1 Ii'n'°- - '· described in subclause 14.2.3. The two subframes and the resource blocks are detem,ined 

usrng selected resource value (descnbed in [8]) and !he procedure descnbed in subclause !4.2. l .l. 

14.2.1.3 UE procedure for PSCCH power control 

For sidelink transmission mode l and PSCCH period i, the UE transmit power PPscrn for PSCCH iransmission is 

given by the following 

- if the TPC command field in tile configured sidelink grant (described in IS]) for PSCCH period i is sei to 0 

I'r,sccH ::c PcMAX,PsccH 

- if the TPC command field in tile configured sidelink grant (described in IS]) for PSCCH period i is sei to l 

I:, - . v'} i c ) } 
P~C'"H --- nun q '-'X' nscc·,,' l O og·'10 l\i[ "S("C'' + Pr)· PS('l~H 1 + ar,,c·r·,, 1 • p L 

c- A, uv~L ,r .. ,, , . ,IT . -- • . ., c .... ,,,, [dBm] 

·where PcM..,"-X.PSCC'fi is defined in [6], and lvf PSCCH =1 and PL = PLc vvherePLc is defined in subclause 5. l.1.1. 

P0 PSCCH,I and a Psccn,i are provided by higher layer parameters pO-r 12 and aipha-r 12, respectively and are 

associated with the corresponding PSCCH resource configuration. 

For sidelrnk 1ransmiss10n mode 2, !he UE transmit power PPscm for PSCCH transnnssion is given by 

D - . l,:, 
r PSCCH --- nnn \1 CMAX,PSCCfl ' l O logl( (lvl "SC'CH) + P0 PS'"C"H" + a r>,c·r-1 , 2 ·PL} ,u ,. · -- ·'-' · •" ,., ... ,, [dBnt], 

where PcMAX,PsccH is the Pc?vixx,c configured by higher layers and 1\11 PSCCH = 1 a1td PL = P Le where P Le is 

defined in subclause 5.1.1.1. PopsccH,2 and aPsccH.2 are provided by higher layer parameters pO-rl 2 and a!pha­

r 12, respectively and are associated with the corresponding PSCCH resomce configuration. 
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14.2.2 UE procedure for receiving the PSCCH 

For each PSCCH resource configuration associated w1th sideiink transmission mode l, a UE configured by higher 
layers to detect SCI format O on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource 
configuration. and using the Group destination IDs indicated by higher layers. 

For each PSCCH resource configuration associated with sidelink transmission mode 2, a UE configured by higher 
layers to detect SCI format O on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource 
configuration, and using the Group destination IDs indicated by higher layers. 

14.2.3 UE procedure for determining resource block pool and subframe 
pool for PSCCH 

A PSCCH resource configuration for transmission/reception is associated with a set of periodically occurring time­
domain periods (known as PSCCH periods). The i-th PSCCH period begins at snbfrarne witil subframe 

index = 0 + i • P and ends in subframe with subframe index === 0 -+ ( i + 1 'J · P --- J where . \ ' 

< ]0240 

- the subframe index is relative to subframe#O of tile radio frame corresponding to SFN O of the serving cell or 
DFN O (described m [1 l ]), 

0 is the ojf:,;etfndicator-r j 2 indicated by the PSCCH resource configuration, 

P is the sc--Period--r J 2 indicated by the PSCCH resource configuration. 

For a PSCCH period, the UE detennines a PSCCH pool consisting of a subframe pool and a resource block pool as 
follows. 

- For TDD, if the parameter tdd-Conjig-r 12 is indicated by the PSCCH resource configuration, the TDD UL;DL 
configuration used for detennining the subframe pool is given by the parameter tdd-Config-r 12, otherwise, the 
TDD UL/DL configmation used for determining the subframe pool is given by the UL/DL configuration (i.e. 
parameter subframeAssignment) for tile serving celL 

- The first N' uplink subframes are denoted by Vo,(, ... , lzv,J arranged in increasing order of subframe index, 

where N' is the length of the bitmap subframeBztmap-rl 2 indicated by the PSCCH resource configuration. 

- A subframe li ( 0 ~ j < N') belongs to the subframe pool if a 
1 

= l , where (a0 , a L, a2 , ... , aN'--J is the 

bitmap subfi"ameBUmap-r 12 indicated by the PSCCH resource configuration. The subframes in the subframe 

pool are denoted by v:sccH 'z:sccH , ... , -l) ammged in increasing order of subframe index and LPSCCH 

is the number of subframes in the subframe pool. A PRB with index q ( 0 ::; q < N1~) belongs to the resource 

block pool ifSl ~ q < Sl + M or if S2 -M < q ~ 82, where SJ, S2, and M denote the prb-Start-r 12, prb­

End-r 12 and prb-N11m-r 12 indicated by the PSCCH resource configuration respectively. 

The resource blocks in the resource block pool are denoted by ~n~"sccH ,mf"sccH , .... , mP.sccH Rr_J arranged 

. . . d f l l k . d" d lf PSCCH RP . l b f l l k . l m mcreasmg or er o resource ,} oc m 1ces an J•/ RB - 1st 1e 1mm er o resource } oc s mt ie resource 

block pool. 

14.3 

14.3.1 

Physical Sidelink Discovery Channel related procedures 

UE procedure for transmitting the PSDCH 

[fa UE is configured by higher layers to transmit PSDCH accordmg 10 a PSDCH resource configura1ion. in a PSDCH 
period i, 
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- the number of transmissions for a transport block on PSDCH is N~Z~ = n + l where n is given by the higher 

layer parameter n11mRetx-r 12. and each transmission corresponds to one subframe belonging to a set of 
subframes, and in each subframe, the PSDCH is transmitted on two physical resource blocks per slot. 

- for sidelink discovery type 1. 

ihe allowed vafoes for PSDCH resource selection are given by 0,1 ... (l( . N, --1), 

whereN,. "l 

the J-th transmission ( l s j s N ~{~ ) for the transport block occurs in contiguous resource blocks 

d•i, of1he PSDCH period, where 
"I_JJ , ;-J 

, =(U-l)·lNr SUJJ+ I J)modNr and bf" nF,v'.iG-J modN, and using selected 

resource value n!'SDCH (described in 18]). 

l;PSDCH 
Vo ) 

{ PSDCH 

-i. '\mo 
andA1 ;;rx:u _RP are desciibed in 

subclause 14.3.3. 

- for sidelink discovery type 2B, 

The.I-th transmission ( 1 ~ j :'.~ N~;~)) for the transport block occurs in contiguous resource blocks 

n/SDCH and n/s'.:;~H ofsubfran1e "TX ,.i. of the PSDCH period, where 
2 2-a/-:-l "''SLD ·bf ... J·-'1 

(t) -- ( ) (i) ' bi -- ], ,,-9c.,_ -,-
• 01 1/ 

(H) 1 (i-1)) . 
PSDCH • ai + 1, f · bi . mod 

RP I -- I 2_j 

andM;:~co, _RP are described 

in subclause 14.3.3. 

a?) and b?1 are given by higher layer parameters discPRB-fndex and discST-jndex, respectively 

and that assoc1a1ed with the PSDCH resource configuratioR 

7\-r(l) -\-.(2) i\T{3) · · 
1-1 PSDCH, J 'PSDCH and Iv i'SDCH are given by h1gher layer parameters a--rl 2, b-rl2, and c-rl 2, 

repecfrvely and that are associated w1th the PSDCH resource configuration. 

, 111(2) . d 
rt' is the rmmber of PSDCH periods since /v PSDCH was receive . 

- the transport block size is 232 

For sidelrnk discoveiy, tile UE transmit power f\sncn for PSJJCH transmission is given by the following 

pPSDCH = lTiin {P Clvl.AX,PSDCH , lOlog,o(Aipsr·,,1-1) + p) P"D• C" l + aps•,··•c; l • PL} , u~ L. ~ ,,, - .L,L,., [dBrn] 

where PcMAX.PSDCH is defined in [6], and Ai PSDCH =2 and PL = P Le where P Le is defined in subclause 5.1.1.1 

where c 

is the servrng cell if tile sidelink discovery transmission occurs on the uplink camer frequency of a servrng cell, or 
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is the cell indicated by higher layers on downlink carrier frequency indicated by discCarrierRef-r j 3[ l 1] if side link 
discovery transmission does noi occur on the npiink carrier frequency of a serving cell. 

PO _PSDCH,l and a PSDCH, 1 are provided by higher layer parameters pO-r 12 and alpha-r 12, respeciively and are 

associated with the corresponding PSDCH resource configuration. 

A UE shall drop any PSDCH transmissions tilat are associated with sidelink discovery type l in a sidelink subframe if 
the UE has a PSDCH transmission assoc1a1ed wiih sidehnk discove1y type 2B in that subframe. 

14.3.2 UE procedure for receiving the PSDCH 

For sidelink discovery iype 1, for each PSDCH resource configuration associated ·with reception of PSDCH, a UE 
configured by higher layers io detect a transport block on PSDCH can decode the PSDCH according io ihe PSDCH 
resource configuration. 

For sidelink discovery type 2B, for each PSDCH resource configuration associated with reception of PSDCH, a UE 
configured by higher layers to detect a tram;port block on PSDCH can decode the PSDCH according to the PSDCH 
resource configmation 

14.3.3 UE procedure for determining resource block pool and subframe 
pool for side!ink discovery 

A PSDCH resource configuration for transmissionireception is associated with a set of periodically occurring time­
dom'lin periods (known as PSDCH periods). The 1-th PSDCH period begins at subframe with subframe 

index = 0 3 + i · P and ends in subframe with subframe index .lend = 0 3 + (i + 1) · P ---1, where 

0 s < 10240 

- the subframe index is relative to subframe#O of a radio frame corresponding to SFN O of the serving cell or DFN 
0 (described in [l l ]), 

0 3 is the ofJ.~etlnd1cator-rl 2 indicated by the PSDCH resource configuration 

P is the dzscPerjod-rl 2 indicated by the PSDCH resource configuration. 

For a PSDCH period, the UE determines a discovery pool consisting of a subframe pool and a resource block pool for 
PSDCH as follows. 

- For TDD, if the parameter tdd-Config-r 12 is indicated by ihe PSDCH resource configuration, ihe TDD UL/DL 
configuration used for detennining the subframe pool is given by the parameter idd--Config-r J 2, otherwise, the 
TDD UL/DL configuration used for determining the subframe pool is given by the UL!DL configuration (i.e. 
parameter subfi"ameAssignment) for the serving cell. 

A bitmap b0 ,b1 ,b2 , ... ,bN'-J is obtained usingb1 = aJmodN
8

, for Os j < N', where 

a 0 ,a1 ,a2 , . .. ,aNB-l and NB are the bitmap and the length ofthe bitmap indicated by subframeBitmap-rl2, 

respectively, and N' =NB · NR, where N R is the numR.epetztion--r J 2 indicated by the PSDCH resource 

configuration. 

The firs! N' uplink subframes are denoted by (!
0

, ll , ... , lr✓,_J arranged in increasing order of s1Jbframe rndex. 

- A subframe li ( 0 :'.~ j < N') belongs to the subframe pool if b 
1 

= 1 . The subframes in the subframe pool 

are denoted by vt'SDC!f, 1t5DCH , .... , -\) arranged in increasing order of subframe index and LPSDCH 

denoies the number of subframes in the snbframe pool. 
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- A PRB with index q ( 0 Sq < N 1~~) belongs to the resource block pool ifSl sq < S1 + l\1/ or if 

S2-1v_f < q-:=; 82. where 5N, S2, and M denote the prb-Start--rl 2,prb-Ei1d-rn andprb--Num-rl2 indicated by 

ihe PSDCH resource configuration respectively. 

- The resource blocks in the resomce block pool are denoted by \m~'sDur, 

in increasing order of resource block indices and J\.IJ 1~incH _ RP is the munber of resource blocks in the resource 

block pool. 

14.4 Physical Sidelink Synchronization related procedures 
The synchromzation resource configuration(s) for the UE are given by 1he higher layer parameter SL-SvncConjig-r 12. 

AUE shall transmit sideiink synchronisation signals according to subclause 5. l0.7 in I] lJ. 

A UE may assume that sidelink synchronization signals are signals transmitted by an eNB as described in subclause 
6. i l of [3] or are sigmls transmitted by a UE as described in [ll]. 

AUE is not expected to blindly detect the cyclic prefix length of sidelink synchronization signals transmitted by 
another 1..JE. 

For a sidelink synchronization resource configuration associated with PSDCH reception, if cell c is indicated by the 
parameter physCellld-rl 2 and iJ the parameter discSyncWindow-r 12 is configured with value w l for cell c, the UE may 
assume that sidelink synchronization signals are transmitted in cell c and that they are received ·within a reference 
synchronization window of size +/-w / ms with respect to tile sidelink synchronizaiion resource of cell c indicated by 
higher layers. The sidehnk synchronization identity assoc1a1ed with the sidehnk synchronization resource 1s indicated 
by higher layers. 

For PSDCH reception. if cell c is indicated by the parameter physCelild-rl 2 and if the parameter d1sc::,ync vVindow-r 12 
is configured with value w 2 for cell c, the UE may assume that PSDCH of UE in cell c is received within a reference 
synchronization window of size +!-w2 ms with respect to ihe discovery resource of cell c indicated by higher layers. 

The UE transmit power of primary side link synchronization signaJ I'Psss and the UE transmit power of secondary 

synchronization signal Pssss are given by 

[f the 1..J Eis configmed w1th sideiink transmission mode l, and if the UE transmits sidelrnk synchronization 
signals in PSCCH period ;, and if the TPC cmmnand field in the configured side link grant (described in [8]) for 
the PSCCH period i is set to O 

otherwise 

I'Psss === inin {PCMAx,PsscH , 10 log: 1n (.i\1 PSCS) + Po uss~ + a ng', . p L} a 
_, V - u __ , ,_ ,.. ..,_ ldBmJ , 

lOlog,,,(Mp~,,) +Pl~ "SS~ +an0,,, -PL} . 
w ,,.du '·-' ,,, r,h. . [dBrn], 

where Pcwf.AX,PSECH and PcMA}-:.,ss,s are defined in [6]. 11.1 Psss === 6 and PL = PLc wherePLc is defined in 

subclause 5.1. L l. ;=:)_Psss and CXpsss are provided by higher layer parameters associa1ed wi!h the conesponding 

sidelink synchronization signal resource configuration. 

If sidelink synchronizaiion signals are iransrnitied for PSDCH, and if the PSDCH transmission does not occur on any 
serving cell configured for the UE, c is the cell indicated by higher layers on downlink carrier frequency indicated by 
discCarrierRej [ 11]. Otherwise, c is the serving cell on which the sidelink synchronization signals are transmitted. lf 
sidelink synchronization signals are transmitted for PSDCH, then PSDCH and sidelink synchronization signal 
transmission occur on the same carrier frequency. 
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15 

15.1 

Channel access procedures for LAA 

Downlink channel access procedures 

An eNB operating LAA Scell(s) shall peiform the channel access procedmes described in tilis sub clause for accessing 
the channel(s) on which the LAA Sceli(s) transmission(s) are performed. 

15.1.1 Channel access procedure for transmission(s) including POSCH 

The eNB may tra115rnit a transmission inclnding PD SCH on a channel on which LAA Scell(s) iransrnission(s) are 

pe1formed . after sensing the channel to be idle dming tile slot durations of a defer duration Td , and after the counter 

N is zero in siep 4. The counter N is ad,iusted by sensing the channel for additional sloi dmation(s) according to the 
sieps below: 

l) set N = N,mt, where N,mt is a random number uniformly distribuied between O and C fT~
0 

; 

2) if N > 0 and the eNB chooses to decrement the counter, set N = N -1 ; 

3) sense 1he channel for an add1tional slo! dnrntion. and ff the additional slot duration is idle, go to s!ep 4: else. go 
to step 5; 

4) if N = 0 , stop; else, go to step 2. 

5) sense the channel during the slot durations of an additional defer duration T~, 

6) if the channel is sensed to be idle dming the slot durations of the additional defer duration Td , go to step 2; else, 

go to step 5; 

[fan eNB has noi transmiited a iransrnission including PD SCH on a channel on which LAA Scell(s) transmission(s) are 
pe1formed after step 4 in the procedure above, ihe eNB may iransrnit a transmission inclnding PDSCH on the channel, 

af!er sensing the channel 10 be idle at least in the slot durations of an addi1ional defer duration 7~. 

The defer duration T" consists of duration T,- === l 6us irnmediatelv followed by m consecntive slot duraiions where 
u j .I ~ p 

each slot duration is T,., = 9us , and T, includes an idle slot duration T., at start of T, ; 
.. / ) .,I j 

A slot duration T,1 is considered to be idle if the eNB senses the channel during !he slot duration, and the pmver 

detec1ed by the eNB for at least 4us within the slot duration is less than energy detection threshold XThresh 

Otherwise. the slot duration T,1 is considered to be busy 

CW min,p :S: CWP s CWnia,,,)s the contention window. CW~, adjustment is described in sub clause 15.1.3. 

Cvr:nin,p and Crf~mx,,o are chosen during step 1 of the procedure above. 

mp, CTV,nin,p, and Cff~nax.p are based on channel access prioriiy class associaied with the eNB transmission, as 

shown inTable l5.l.l-l. 

X Thresh ac(justment is described in sub clause l 5. l .4 

If the eNB transmits discovery signal transmission(s) not including PDSCH when N > Oin the procedure above, the 
eNB shall not decrement N during the slot duration(s) overlapping wi!h discovery signal transmission. 

The eN"B shall not continuously transmit on a channel on which the LAA Scell(s) transrnission(s) are performed, for a 

period exceeding 1:,cot,p as given in Table l 5.1. l- I. 
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For p = 3 and p = 4 , if the absence of any other technology slillring the carrier can be guaranteed on a long term 

basis (e.g. by level ofreg1tlation). T,ncot,p = 1 Oms, otherwise, T~,cot,p = 8ms. 

Table 15.1.1-1: Channel Access Priority Class 

3 7 2 rns {3,7} 

2 7 15 3 ms {7, 15} 

3 3 15 63 8 or 10 ms {15,31,63} 

4 7 15 1023 8 or 10 ms {15,31,63, 127,255,511, 1023} 

For LAA operation in Japan, if the eNB has transmitted a transmission after N = 0 in step 4 ofthe procedure above. 

the eNB mav trnnsmi! tile next continuous trnnsnnssion. for duraiion of maximum T "4 msec, immedia1ely after 
•' ' J ' 

sensing the channel for at least a sensing interval of 1:.
1 

=34usec, if the pmver detected by the e1'-13 during Tis is less 

than XThresh. and if the total sensing and transmission time is not more than l 000 -]~cot + [ __ 1;ncot / Ti _j · 7~, µsec. 

15.1.2 Channel access procedure for transmissions including discovery 
signal transmission(s) and not including POSCH 

An el'{B may transmit a transmission including discovery signal but not including PD SCH on a channel on which LAA 
Scell(s) transmission(s) are perfonned immediately after sensing the channel for at least a sensing interval 

]~re, = 25us , if the power detected by the eNB during 1~,s is less than "\:'Thresh and if the duration of the transmission 

is less than l ms. 

15.1.3 Contention window adjustment procedure 

If the eNB transmits transmissions that are associated with channel access priority class p on a cham1el, the eNB 

maintains and adjusts the contention window value C/if-~" for those transmissions using the following steps: 

l) for each priority class p E fl, 2, 3, 4} set CWP === Ci'Vrrr, ... 
· l . ta,]-' 

2) if at least Z = 80%; ofHARQ-ACK values corresponding to PD SCH transmission(s) in reference subframe 

k are determined as NACK. increase CW
0 

for each priority class p E { 1, 2, 3, 4} to the next higher allowed 

value: othenvise, go to step 1. 

Reference subfran1e k is the starting subframe of the most recent transmission on the channel rnade by the el'{B, for 
which HARQ-ACK feedback is available. 

If CFP~, = CTJ~nax,p, the next higher allowed value for adjusting CTYP is Cvr:na~,p . 

For determining Z , 

- if the eNB transmission(s) for wilicil HARQ-ACK feedback is available stari in the second slot of subframe k , 
HARQ-ACK values corresponding to PDSCH transmission(s) in subframe k + 1 are also used in addition to the 

HARQ-ACK values corresponding to PDSCH transmission(s) in subframe k. 
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- 'DTX' state and 'any· state are counted as NACK if the HARQ-ACK values corresponding to the PDSCH 
transmission(s) are assigned by (E)PDCCH iransmitied on the channel 

- if a PDSCH transmission has iwo codewords, the HARQ-ACK value of each codeword is considered separately 

- bnndled HARQ-ACK across M subframes is considered as M HARQ-ACK responses. 

If the C/!T~D ::: CW~,rnx,p is consecutively used K times for generation of Nmil. CFVJJ' is reset to crvrnin,p for each 

prioriiy class p E {l, 2, 3, 4}. K is selecied by eNB from the set of values { 1, 2, ... ,8}. 

15.1.4 Energy detection threshold adaptation procedure 

An eNB accessing a channel on which LAA Sceli(s) transrnission(s) are performed, silali set the energy detection 

threshold ( x· Thresh) to be less than or equal to the maximum energy detection threshold XTlu-eshmax . 

X Thresh_max is deiermined as follows: 

- If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of 
regulation) then: 

_ {1;,rnx + l OdB,} 
): Thr ,, h •r1·1x ::: rn1 n 

L, '•"'-'' ,y 
• r 

X, is Maximum energy detection threshold defined by regulatory requirements in dBm ·when such 

requirements are defined, otherwise X,. === ~'Ilax + l OdB 

- Othenvise, 

- 72 dBm (20J\THz), 

..,\:~-Thre~,h __ rnax ::: max rr } . i tn?.X, 

mm< l Tmax -T4 + (P,L; -Pry) 

Where: 

15.1.5 

T~ = i0dB foriransmission(s) including PDSCH; 

T4 = 5dB for transmissions including discovery signal transmission(s) and not including PDSCH; 

P.F.x is the set maximum eNB output pmver in dBm for the carrier; 

eNB uses 1he set maximum transmission power over a srngle canier inespecbve of whether single earner 
or multi-carrier transmission is employed 

I:mx(dBm) = 10 -loglO( 3.16228 -10 8 (mvV !lvIHz) · BVVl1dHz (1vIHz)) 

BWMHz is the single channel bandwidth in MHz. 

Channel access procedure for transmission(s) on multiple channels 

An eNB can access multiple chmmels on which LAA Sceli(s) transmission(s) are performed, according to one of ihe 
Type A or Type B procedures described in this subdause. 
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15.1.5.1 Type A multi-channel access procedures 

The eNB shall perform channel access on each channel c1 E C , according to the procedures described in subclause 

l5. U, where C is a set of channels on which the e1'.tl intends to transmit, and i = O,i, ... q--- l, and q is the 

number of channels on which the eNB intends to transmit. 

The counter Iv' describedinsubclause 15.l.l isdetenninedforeachcl11nnel c, andisdenotedasN . /v'c. is 

maintained according to subclause 15.1.5.1.lor 15.1.5.1.2. 

15.1.5.1.1 Type A1 

Counter N as described in subclause 15.1. l is independently determined for each channel c, and is denoted as Ne, . 

If the absence of any other teclmology shaiing the carrier cannot be gm1ranteed on a long term basis ( e.g. by level of 

regulation), when ihe eNB ceases iransrnission on any one ch;mnel c.i EC . for each channel c, :f: c.i, the eNB can 

resume decrementing N.. when idle slots are detected either after waiting for a dmation of 4 · T,. or after 
,.__,I ~-

reinitialising N . . 
"• 

15.1.5.1.1 Type A2 

Counter N is determined as described in subclause 15.1.l for channel c
1 
EC. and is denoted as Ne,. where c.i is 

the channel that has the largest CJ.YP value. For eacil channel c,, Ne, = N . 

If the absence of any other technology sharing ihe carrier cannoi be gnaranteed on a long term basis ( e.g. by level of 

regulation), when 1he eNB ceases transmission on any one channel for which Ne, is determined, the eNB silaH 

reinitialise N for ail ch;mnels. 

15.1.5.2 Type B multi-channel access procedure 

A channel c, E C is selected by ihe eNB as follows 
' . 

- the eNB selects c 
1 

by uniformly randomly choosing CJ from C before each transmission on multiple cl1'1nnels 

c, EC, or 

the eNB selects c1 no more frequently than once every 1 second, 

·where C is a set of chaimels on which the eNB intends to tra11smit, i = 0,1, ... q ---1, and q is the muuber of 

channels on which the eNB intends to transmit. 

To transmit on channel c 
1 

- the eNB shall perfom1 channel access on chaimel c ! according to the procedures described in subclause 15 .1.1 

·with the modifications described in 15.1.5.2.1 or 15.1.5.2.2. 

To transmit on channel c, cf:. c, . c,. i:', C 
• J 

for each channel c, . the eNB shall sense the channel c, for al least a sensing imerval Tmc === 25us 

immediately before the transmitting on ch;mnel CJ , and the eNB may transmit on channel ci immediately after 

sensing the channel C1 , if the power detected by the e1'.tl on channel Ci during Tmc is less than X Thresh. 
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15.1.5.2.1 Type 81 

For determining CW!' of channel ci, step 2 of the procedme described in sub clause 15.1.3 is modified as follows 

2) ifat least Z = 80% ofHARQ-ACK values corresponding to PD SCH transmission(s) in reference subframe 

k of all channels ct EC are detemrined as NACK, increase CJiVP of channel c; for each priority class 

p E {1, 2, 3, 4} to the next lrigher allowed value; otherwise. go to step 1. 

15.1.5.2.2 Type B2 

A C-:FVP value is maintained rndependemly for eacil channel c, E C using the procedure described in subda1Jse 15 .1.3. 

For determining Nm,t for channel c,, CJiVP value of channel c11 EC is used, where c11 is the channel with largest 

CHlP among ail channels in set C 
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09/09/08 RP-41 RP-080670 

97 
DCI Format 1A changes needed for scheduling Broadcast 8.3.0 8.4.0 - Control 

09/09/08 RP--41 RP-080670 98 Processing of TPC bits In Um random access response 8.3.0 84.0 
09/09/08 RP-41 RP-080670 100 1 Suf!port of multi-bit ACK/NAK transmission in TDD 8.3.0 6.4.0 
03/"I 2/08 RP-42 RP-081075 82 3 Corrections to RI for CQI reporting 84.0 6.5.0 
03/12/08 RP-42 RP-081075 83 2 Movina description of larae delav CDD to 36.21 ·1 84.0 8.5.0 
03/12/08 RP-42 RP-081075 102 3 Reception of DCI formats 84.0 8.5.0 
03/12/013 RP-42 RP-0131075 105 13 Alignment of RAN1 /RAN2 specification 8.4.0 13.5.0 
03/12/08 RP-42 RP-081075 

107 1 General correction of reset of power control and random access 6.4.0 13.5.0 
response message 

03/12/08 RP-42 RP-081075 108 2 Final details on codebook subset restrictions 84.0 8.5.0 
03/12/08 RP-42 RP-081075 109 .. Correction on Um definition of Pmax 84.0 8.5.0 
03/12/013 RP-42 RP-0131075 112 2 CQI/PMI reference measurement periods 8.4.0 13.5.0 
03/12/08 RP-42 RP-081075 113 - Correction of introduction of sl;ortened SR 6.4.0 13.5.0 
03/12/08 RP-42 RP-081075 114 - RAN1/2 soecitication alianment on HARQ operation 8.40 8 5.0 
03112/08 RP--42 RP-081075 115 Introducing other missing L.1 parameters in 36.213 8.4.0 8.5.0 
03/12/08 RP-42 RP-081075 116 - PDCCH blind decoding 84.0 6.5.0 
03/"I 2/08 RP-42 RP-081075 1"17 - PDCCH searcll space 84.0 6.5.0 
03/12/08 RP-42 RP-081075 119 - De!ta TF for PUSCH 84.0 8.5.0 
03/12/08 RP-42 RP-081075 

120 
De!ta_prnamble_msg3 parameter values and TPC command in 84.0 8.5.0 - RA response 

03/12/08 RP-42 RP-081075 122 1 Correction of offset sii:inal!n~J of uplink control information MCS 84.0 6.5.0 
03/"I 2/08 RP-42 RP-081075 124 - Miscellaneous Corrections 84.0 6.5.0 
03/12/08 RP-42 RP-081075 125 - Clarification of the uplink index in TDD mode 84.0 8.5.0 
03/12/08 RP-42 RP-081075 126 .. Clarification of t!le uplink transmission configurations 84.0 8.5.0 
03/12/013 RP-42 RP-0131075 127 2 Correction lo the PHICH index assignment 8.4.0 13.5.0 
03/12/08 RP-42 RP-081075 126 - Clarification of type-2 PD SCH resource allocation for format 1 C 6.4.0 13.5.0 
03/12/08 RP-42 RP-081075 129 - Clarification of uplink arant in rnndom access response 8.40 8 5.0 
03112/08 RP--42 RP-081075 130 UE soundinQ procecJure 8.4.0 8.5.0 
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03/12/08 RP-42 RP-081075 
134 

Change for determining DCI format ·1A TBS table column 84.0 8.5.0 - indicator for broadcast control 
03112/08 RP--42 RP-081075 135 Clarifi'_~':1.9 UL VRB Allocat;on 8.40 8.5.0 
03/12/08 RP-42 RP-081075 136 1 Correction For ,<\periodic CQI 8.4.0 8.5.0 
03i"I 2/08 RP-42 RP-081075 137 1 Correction For ,<\periodic CQI Reoo1tinp 84.0 6.5.0 
03/12/08 RP-42 RP-081075 138 1 Correction to PUCCH CQI reportina mode for NADL RB<= 7 84.0 8.5.0 
03/12/08 RP-42 RP-081075 140 1 On soumJ;nq_procedure ;n TDD 84.0 8.5.0 
03/12/013 RP-42 RP-0131075 141 1 Alignment of RAN1 /RAN3 specification 6.4.0 13.5.0 
03/12/013 RP-42 RP-0131075 143 1 TTI bundling 6.4.0 13.5.0 
03/12/08 RP-42 RP-081075 144 1 ACK/NACK transmission on PUSCH for l.TE TDD 8.40 8 5.0 
03112/08 RP--42 RP-081075 145 '! Timinq relat;onship between PH!CH amJ its associatecJ PUSCH 8.40 8.5.0 
03/12/08 RP-42 RP-081075 

147 1 
Definition of parameter for downlink reference signal transmit 8.4.0 6.5.0 
power 

03/12/013 RP-42 RP-0131075 146 1 Radio link monitorina 6.4.0 13.5.0 
03/12/08 RP-42 RP-081075 149 1 Correction in 36.213 related to TDD downlink HARQ processes 8.40 8 5.0 
03112/08 RP--42 RP-081075 151 Nominal PDSCH-to--RS EPRE Offset for CQI ReportinlJ 8.40 8.5.0 
03/12/08 RP-42 RP-081075 152 1 SUfJJ!Ort of UL ACl<JNAK repetition in Rel-13 8.4.0 6.5.0 
03i"I 2/08 RP-42 RP-081075 155 - Clarification of misconfiguration of aperiodic CQI and SR 84.0 6.5.0 
03/12/08 RP-42 RP-081075 

156 1 
Correction of controi information multiplexing in subframe 84.0 8.5.0 
bundling mode 

03112/08 RP--42 RP-081075 157 Correction to the PHICH incJex assignment 8.40 8.5.0 
03/12/08 RP-42 RP-081075 1513 1 UE transmit antenna selection 8.4.0 6.5.0 
03i"I 2/08 RP-42 RP-081075 159 - Clarification of soatial different CQI for CQI reoortinq Mode 2-1 84.0 6.5.0 
03/12/08 RP-42 RP-081075 160 1 Corrections for TDD ACK/NACK bundling and multiplexing 84.0 8.5.0 
03/12/08 RP-42 RP-081075 161 .. Correction to RI tor Open-Loop Spat;al Multiplexing 84.0 8.5.0 
03/12/013 RP-42 RP-0131075 162 - Correction of differential CQI 6.4.0 13.5.0 
03/12/013 RP-42 RP-0131075 163 - lnconsistencv between PM! definition and codebook index 6.4.0 13.5.0 
03/12/08 RP-42 RP-081075 164 - PDCCH validation for semi-persistent schedulina 8.40 8 5.0 
03112/08 RP--42 RP-081075 

165 1 
Correction to the UE behavior of PUCCH CQI piggybacked on 8.40 8.5.0 
PUSCH 

03/12/013 RP-42 RP-0131075 
166 

Correction on SRS procedure when sliortened PUCCH format 6.4.0 13.5.0 -
is used 

03i"I 2/08 RP-42 RP-081075 
167 '! 

Transmission overlapping of physical channels/signals with 84.0 6.5.0 
POSCH for transmission mode 7 

03/12/08 RP-42 RP-081075 169 - Clarification of SRS and SR transmission 8.40 8 5.0 
03112/08 RP--42 RP-081075 171 Clarification on UE behavior w!len skipping_ decoding 8.40 8.5.0 
03/12/08 RP-42 RP-081075 172 1 PUSCH Hopping_ operation corr-eclions 8.4.0 6.5.0 
03i"I 2/08 RP-42 RP-081075 173 - Clarification on message 3 transmission timing 84.0 6.5.0 
03/12/08 RP-42 RP-081075 174 - MCS handiing for DwPTS 84.0 8.5.0 
03/12/08 RP-42 RP-081075 

175 
Clarification of UE--spec;f;c t;rne domain position for SR 84.0 8.5.0 - transmission 

03/12/08 RP-42 RP-081075 176 1 Physical layer parameters For CQ I reporting 8.4.0 6.5.0 
03i"I 2/08 RP-42 RP-081075 177 - A-periodic CQI clarification for TDD UL/DL configuration 0 84.0 6.5.0 
03/12/08 RP-42 RP-081075 

179 1 
Correction to the definitions of rho _A and rho_B (downlink 84.0 8.5.0 
power ailocation) 

03112/08 RP--42 RP-081075 180 Clarification of uplink A/N resource ind;cat;on 8.40 8.5.0 
03/12/08 RP-42 RP-081075 PDCCH format O for message 3 adaptive retransmission and 8.4.0 6.5.0 

181 - transmission of control information in message 3 during 
contention tJased random access procedure 

03i"I 2/08 RP-42 RP-081075 
182 

To Fix the Discrepancy of Uplink Power Control and Channel 84.0 6.5.0 
Coding of Control Information in PUSCH 

03/12/08 RP-42 RP-081122 183 1 CQi reporting for antenna port 5 8.40 8 5.0 
03112/08 RP--42 RP-081110 168 '! Clarification on pat!l loss definition 8.40 8.5.0 
04/03/09 RP-43 RP-090236 1134 1 Corrections to Transmitted Rank Indication 8.5.0 6.6.0 
04i03/09 RP-43 RP-090236 185 4 Corrections to transmission modes 8.5.0 6.6.0 
04/03/09 RP-43 RP-090236 186 2 De!ta TF configuration for control only PUSCH 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 187 1 Correction to concurrent SRS and ACK/NACK transrrnssion 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 191 1 PDCCH release for semi-persistent scheduling 6.5.0 13.6.0 
04/03/09 RP-43 RP-090236 192 1 Correction Oil ACKNACK transmission on PUSCH for L TE TDD 6.5.0 8.6.0 
04/03/09 RP-43 

RP-090236 193 - Correction to subband differential CQI vaiue to offset level 8.5.0 8 6.0 
mapping for aperiodic CQI reporting 

04/03/09 RP-43 RP-090236 194 .. Correction for DRS Coll;sion handling 8.5.0 8.6.0 
04/03/09 RP-43 

RP-090236 196 2 Alignment of RAN1 /RAN4 specification on UE maximum output 6.5.0 13.6.0 
power 

04i03/09 RP-43 
RP-090236 197 - Transmission scheme for transmission mode 7 with SPS C- 8.5.0 6.6.0 

RNTI 
04/03/09 RP-43 

RP-090236 198 - Clarifying bandwidth parts for periodic CQI reporting and CQI 8.5.0 8 6.0 
retererence period 

04/03/09 RP-43 
RP-090236 199 2 Correction to the ACK/NACK bundling in case of transrrnssion 8.5.0 8.6.0 

mmJe 3 amJ 4 
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04/03/09 RP-43 RP-090236 200 - ACK/NAK repetition for TDD ACK/NAK multiplexing 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 201 .. Clarifv!nq UL ACK/NAK transmission in TDD 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 202 - Corrections to UE Transmit ,4.ntenna Selection 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 203 - Correction to LIE PUSCH hoooinp procedure 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 204 - Correction to PHICH resource association in TTI bundlinq 8.5.0 8 6.0 
04103/09 RP--43 RP-090236 205 Clarification of the length of resource assignment 8.5.0 8.6.0 
04/03/09 RP-43 

RP-090236 206 - Correction on ACK/NACK transmission for downlink SPS 8.5.0 8.6.0 
resource release 

04/03/09 RP-43 
RP-090236 207 - Introduction of additional values of wideband CQI/PMI 8.5.0 8.6.0 

periodicities 
04/03/09 RP-43 RP-090236 208 2 Correction to CQi/PMI/RI reporting field 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 209 2 Correction to rl10 A definition for CQI calculation 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 210 - Correction to erroneous cases in PUSCH linear block codes 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 211 1 Removina RL monitorina start and stop 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 214 1 Correction to tvpe-1 and tvpe-2 PUSCH hoppinq 8.5.0 8 6.0 
04103/09 RP--43 RP-090236 215 Contradicting statements on determination of CQI sutlband size 8.50 8.6.0 
04/03/09 RP-43 RP-090236 216 - Corrections to SRS 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 2"1!:I 2 Miscellaneous corrections on TDD ACKNACK 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 221 1 CR for Redundancv Version mapoina function for DCI 1 C 8.5.0 8.6.0 
04/03/09 RP-43 

RP-090236 223 .. Scrambling of PUSCH corresponding to Random Access 8.5.0 8.6.0 
Response Grant 

04/03/09 RP-43 RP-090236 225 - Removal of SRS with message 3 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 226 3 PRACH retransmission timinq 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 227 - Clarifying error l1andiing of POSCH and PUSCH assignments 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 228 .. Clarify PHICH index mal?_P.(((9 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 229 - Correction of CQI timing 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 2~,0 - Alianment of CQI parameter names with RRC 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 231 1 Removal of 'Off' values for periodic reportina in l.1 8.5.0 8 6.0 
04103/09 RP--43 RP-090236 232 Default value of RI 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 233 1 Clarification of uplink timing adjustments 8.5.0 8.6.0 
04/03/09 RP-43 RP-090236 234 - Clarification on ACK/NAK repetition 8.5.0 8.6.0 
27/05/09 RP-44 

RP-090529 235 1 Correction to the condition of resetting accumulated up!ink 8.6.0 8.7.0 
power correction 

27/05/09 RP--44 
RP-090529 236 Correction to the random access channel parameters received 8.6.0 8.7.0 

from !lilJher layer 
27/05/09 RP-44 RP-090529 237 - Correction on TDD ACKNACK 8.6.0 8.7.0 
27/05/09 RP-44 RP-090529 2~,B 1 Correction 011 CQI reporting 8.6.0 87.0 
27/05/09 RP-44 RP-090529 239 - Correction on the HARQ process number 8.6.0 8 7.0 
27/05/09 RP--44 RP-090529 241 '! CR correction of t!le descnption on TTl-bundlinq 8.6.0 8.7.0 
27/05/09 RP-44 

RP-090529 242 1 Clarify latest and initial PDCCH for POSCH and PUSCH 8.6.0 8.7.0 
transmisisons, and NOi for SPS activation 

27/05/09 RP-44 RP-090529 243 - Clarify DRS EPRE 8.6.0 87.0 
27/05/09 RP-44 RP-090529 244 1 Claritication on TPC commands for SPS 8.6.0 8 7.0 
15109/09 RP--45 RP-090888 245 '! Correction to PUSCH liopp_~':1.9 and PHICH mapp_~':l_g__procedures 8.7.0 8.8.0 
15/09/09 RP-45 RP-090888 246 - Clarification on subtJand indexing in periodic CQI reporting 8.7.0 8.8.0 
15/09/09 RP-45 RP-090888 247 2 Correction to DVRB operation in TDD transmission mode 7 8.7.0 6.8.0 
15/09/09 RP-45 

RP-090888 249 - Clarification of concurrent ACKNACK and periodic Pl\/11/RI 8.7.0 8.8.0 
transmission on PUCCH for TDD 

15109/09 RP--45 RP-090888 250 Clarify Inter-cell syncl1ronization text 8.7.0 8.8.0 
01/12/09 RP-46 RP-091172 248 1 Introduction of L TE positionina 8.8.0 9.0.0 
01/"I 2/09 RP-46 

RP-091172 254 - Clarification of POSCH and PRS In combination for L TE 8.8.0 9.0.0 
positioning 

01/12/09 RP-46 RP-091177 255 5 Editorial corrections to 36.213 8.8.0 9 0.0 
01112/09 RP--46 RP-091257 256 '! Introduction of enl1anced dual layer transmission 8.8.0 9.0.0 
01/12/09 RP-46 RP-091177 257 1 Add s~1orter SR periodicity 8.8.0 9.0.0 
01/"I 2/09 RP-46 RP-091256 258 - Introduction of L TE MBMS 8.8.0 9.0.0 
17/12/09 RP-46 256 1 Correction by MCC due to wrong implementation of CR0256r1 - 9.0.0 9.0.1 

RP-091257 Sentence is added to Single-antenna port scheme subclause 
7.1.1 

16/03/10 RP-47 259 3 UE bel1avior when coll;sion of antenna pmt 7/8 wiU1 PBCH or 9.0.1 9.1.0 
RP-100211 SCH l1appened and wl1en distributed VRB is usmJ wit!l antenna 

port 7 

I 16/03/10 RP-47 RP-100210 260 1 MCCH cl1ange notification using DCI format 1 C 9.0.1 9.1.0 
16/03/"I 0 RP-47 

RP-100211 263 - Correction Oil POSCH EPRE and UE-specific RS EPRE for Rel- 9.0.1 9.1.0 
9 enllanced DL transmissions 

01/06/10 RP-48 
RP-100589 265 - Clarification for TDD when multiplexing ACK/NACK with SR of 9.1.0 9.2.0 

ACK/NACK with CQI/PMI or RI 
01/06/10 RP--48 RP-100590 268 '! Clarification of PRS EPRE 9.1.0 9.2.0 
14/09/10 RP-49 RP-100900 269 - Clarification on Extended CP support wilt! Transmission Mode 8 9.2.0 9.3.0 
07/"12/10 RP-50 RP-101320 270 - Introduction of Rel-10 L TE-Advanced features in 36.213 9.3.0 10.00 
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27/12/10 - - - - Editorial change to correct a copy/past error in subclause 7.2,2 10.0.0 10.0 1 
15/03/11 RP-51 RP-110255 271 1 A clanf;cation for redundancy vers;on of PMCH 10.0.1 10.1.0 
15/03/11 RP-51 RP-110258 272 - RLM Procedure with restricted measurements 10.0.1 10.1.0 
15/03/"I 1 RP-51 RP-·110256 273 - Corrections lo Rel-10 L TE-Advanced features in 36.213 10.0.1 10.1.0 
01/06/1 ·1 RP-52 RP-1"I0819 274 3 Correction to HARQ-ACK procedure for TDD mode b with 1\.11=2 10.1.0 10.2.0 
01/06/11 RP--52 RP-110819 275 3 Determination of PUSCH A/N cocJebook size for TDD 10.1.0 10.2.0 
01/06/11 RP-52 RP-110823 276 - Ttie triggering of aperioc1ic SRS in DCI formats 2B and 2C 10.1.0 10.2.0 
01/06/11 RP-52 RP-110819 278 3 Corrections to power headroom 10.1.0 10.2.0 
01/06/11 RP-52 RP-11 0fJ"I 9 279 1 Removal of sauarn brackets for PUCCH format 3 ACK/NACK 10.1.0 10.2 0 
01/06/11 RP-52 RP-110819 281 1 Correction of AN repet;t;on and PUCCH format 3 10.1.0 10.2.0 
01/06/11 RP-52 

RP-1108"19 282 2 Correction to timing for secondary eel! activation and 10.1.0 10.2.0 
deactivation 

01/06/11 RP-52 RP-110823 283 1 Correction to MCS offset for multiple TBs 10.1.0 10.2.0 
01/06/11 RP-52 RP-110820 286 1 Miscellaneous Corrections 10.1.0 10.2 0 
01/06/11 RP-52 

RP-110819 288 1 Corrections on UE procecJure for determining PUCCH 10.1.0 10.2.0 
AssilJnment 

01/06/11 RP-52 RP-110819 289 2 Correction to Multi-cluster flag in DCI Format 0 10.1.0 10.2.0 
01/06/11 RP-52 RP-110819 290 2 Joint transmission of ACK/NACK and SR with PUCCH Format 3 10.1.0 10.2.0 
01/06/11 RP-52 RP-1108"19 291 3 Correction of uplink resource allocation tvpe 1 10.1.0 10.2 0 
01/06/11 RP-52 RP-110821 292 1 Correction on CSI--RS confiauration 10.1.0 10.2.0 
01/06/11 RP-52 

RP-1108"18 294 - ACK/NACK and CQI simultaneous transmission in ACK/NACK 10.1.0 10.2.0 
bundling in TDD 

01/06/11 RP-52 RP-110823 295 - LIE specific disablina of UL DMRS seauence hoPPina 10.1.0 10.2.0 
01/06/11 RP-52 RP-110821 296 - POSCH trnnsmission in MBSFN subframes 10.1.0 10.2 0 
01/06/11 RP-52 RP-110819 297 .. lntrocJuction of PCMAX for PUSCH power scaling 10.1.0 10.2.0 
01/06/11 RP-52 RP-110819 298 - Power control for SR and ACl-'"JNACK witt, PLICCH formal 3 10.1.0 10.2.0 
01/06/"11 RP-52 RP-·110819 299 2 CR on power control for Hll.RQ-ACK transmission on PUCCH 10.1.0 10.2.0 
01/06/1 ·1 RP-52 RP-1"I0819 300 2 Correction to handlina of search space overlap 10.1.0 10.2.0 
01/06/11 RP--52 

RP-·110819 
301 '! Correction to s;multaneous transmiss;on of SRS and PUCCH 10.1.0 10.2.0 

format 212a/2b 
01/06/11 RP-52 

RP-1108"19 302 1 Correction for Simultaneous PUCCH anr_1 SRS Transmissions 10.1.0 10.2.0 
on CA 

01/06/11 RP-52 
RP-110821 303 - Correction on 8Tx Codebook Sub-sampling For PUCCH Mode 1- 10.1.0 10.2.0 

1 
01/06/1 ·1 RP-52 304 1 Corrections on CQI type in PUCCH mode 2-·1 and ciarification 10.1.0 10.2.0 

RP-110821 on simultaneous PUCCH and PUSCH transmission for UL-SCH 
subframe bundling 

01/06/11 RP--52 
RP-·110818 305 '! Correction on UE tm!laviour upon reportirlll per;()(Jic CSI us;nlJ 10.1.0 10.2.0 

PUCCH Mode1-1 
01/06/11 RP-52 RP-110818 306 - Clarification For the definition of CQI 10.1.0 10.2.0 
01/06/"11 RP-52 RP-·110818 307 - Clarification For the definition of Precoding Matrix Indicator 10.1.0 10.2.0 
01/06/1 ·1 RP-52 RP-1"I0819 308 - Simultaneous SRS transmissions in more t11an one cell 10.1.0 10.2.0 
01/06/11 RP--52 RP-110819 310 '! Miscellaneous Corrections for TS 36.213 10.1.0 10.2.0 
01/06/11 RP-52 RP-110821 311 1 Configuration of prni-RI-Report 10.1.0 10.2.0 
01/06/11 RP-52 

RP-110819 
3·12 1 Correction on t11e support of PUCCH format 3 and cl1annel 10.1.0 10.2.0 

selection 
01/06/1 ·1 RP-52 

RP-110821 313 - Correction on UE l,ehaviour during DM-RS transmission on 10.1.0 10.2.0 
subframes carrying synchronization signais 

01/06/11 RP-52 RP-110820 314 1 36.213 CR on antenna selection 10.1.0 10.2.0 
01/06/11 RP-52 RP-110823 316 1 Number of HARQ process For UL spatial multiplexing 10.1.0 10.2.0 
01/06/"11 RP-52 RP-·110819 317 - PLICCH format 3 Fal!back procedure in TDD 10.1.0 10.2.0 
01/06/1 ·1 RP-52 

RP-110819 318 - Claritication on CSI reporting under an invalid downlink 10.1.0 10.2.0 
subframe 

01/06/11 RP-52 RP-110819 320 .. Muitipie AperimJic SRS Trigliers for Same Configuration 10.1.0 10.2.0 
01/06/11 RP-52 RP-110823 321 - UE antenna switc~1 in UL MiMO 10.1.0 10.2.0 
01/06/"11 RP-52 RP-·110819 322 - UE behaviour for POSCH reception witl1 limited soft buffer in CA 10.1.0 10.2.0 
01/06/1 ·1 RP-52 

RP-110859 323 - joint transmission of ACK/~MCK and SR or CSI with PUCCH 10.1.0 10.2.0 
format 3 and channei selection 

15/09/11 RP-53 RP-111229 277 1 Correction to reception of PRS in MBSFN subframes 10.2.0 10.3.0 
15/09/11 RP-53 RP-111230 325 3 Corrections on LIE procedure for reporting HARQ-ACK 10.2.0 10.3.0 
15/09/"I 1 RP-53 RP-·111230 326 2 Corrections 011 Pl1ysical Uplink Control Channel Procedure 10.2.0 10.3.0 
"15/09/1 ·1 RP-53 

RP-111231 331 1 
Correction to uplink transmission scheme usage for random 10.2.0 10.3.0 
access response and PHICH-triggernd retransmissions 

15/09/11 RP-53 RP-111229 336 .. Corrections on transmission mode 9 10.2.0 10.3.0 
15/09/11 RP-53 RP-111230 339 - Corrections on H,4.RQ-ACK codebook size determination 10.2.0 10.3.0 
15/09/"I 1 RP-53 

RP-111230 340 
Corrections on TDD PUCCH Format 1 b wi\11 channel selection 10.2.0 10.3.0 .. 
and HARQ-ACK transmission on PUSCH 

15/09/11 RP-53 RP-111230 341 - Corrections on NACK generation 10.2.0 10.3 0 
15/09/11 RP-53 RP-111230 342 .. Corrections on power heacJroorn reporting 10.2.0 10.3.0 
15/09/11 RP-53 RP-111229 346 - Correction on TBS translation tatJle 10.2.0 10.3.0 
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15/09/11 RP-53 RP-111229 347 2 Correction to the condition of enal,!ing PMI feedback 10.2.0 10.3 0 
15/09/11 RP-53 RP-111232 348 .. Miscellaneous corrections to 36.213 10.2.0 10.3.0 
15/09/11 RP-53 RP-111229 349 - Corrections on PUSCH and PUCCH modes 10.2.0 10.3.0 
15/09/"I 1 RP-53 RP-·111231 350 1 CR on UL HARQ ACK determination 10.2.0 10.3.0 
"15/09/1 ·1 RP-53 

RP-111231 351 1 
Correction on UL DMRS resources for PHICH-triggered 10.2.0 10.3.0 
retransmission 

15/09/11 RP-53 RP-111230 352 .. Clarification on the common search soace descriotion 10.2.0 10.3.0 
15/09/11 RP-53 Clarification on ambiguous DCI information between UE-specific 10.2.0 10.3.0 

RP-111232 353 1 search space and common search space for DCI formats 0 and 
1A 

15/09/"I 1 RP-53 
RP-111229 354 

Clarification of Reference POSCH Power for CSI-RS based CSI 10.2.0 10.3.0 .. 
Feedback 

15/09/11 RP-53 RP-111230 355 2 Corrections on reporting Channel State Information 10.2.0 10.3 0 
05/12/11 RP-54 RP-111669 324 3 Accumulation of power control commands fmm DCI format 3/3A 10.3.0 10.4.0 
05/12/11 RP-54 RP-111666 357 1 Miscellaneous corrections on uplink power control 10.3.0 10.4.0 
05/12/"I 1 RP-54 RP-·111666 356 - Corrections 011 N cA{received} 10.3.0 10.4.0 
05/12/1 ·1 RP-54 

RP-111666 359 - Corrections on TDD PUCCH format 1 b witl1 channel selection 10.3.0 10.4.0 
and two configured serving cel!s 

05/12/11 RP-54 RP-111666 360 .. Corrections on the notation of k amJ k m 10.3.0 10.4.0 
05/12/11 RP-54 RP-111666 361 1 Corrections on PUCCH mor.1e 2-1 10.3.0 10.4.0 
05/12/"I 1 RP-54 

RP-111668 362 3 A correction to POSCH transmission assumption for CQi 10.3.0 10.4.0 
calculation 

05/12/11 RP-54 RP-111666 363 1 Corrections on PUCCH Resource Notation 10.3.0 10.4 0 
05/12/11 RP-54 RP-111667 364 .. Correction on Um notat;on of SRS transmission comb 10.3.0 10.4.0 
05/12/11 RP-54 

RP-111666 365 - Clarification on the H,4.RQ-ACK procedure of TDD UL-DL 10.3.0 10.4.0 
configuration 5 

05i"I 2/11 RP-54 
RP-111666 366 2 Clarification on the determination of resource for PUCCH 10.3.0 10.4.0 

Format ·1 b with channel selection in TDD mode 
05/12/1 ·1 RP-54 RP-1"11666 367 1 Correction on HARQ-ACK procedure 10.3.0 10.4.0 
05112/11 RP--54 

RP-·111666 368 Correction for A/N on PUSCH w;t!l w~-1 ,2 in case of TDD 10.3.0 10.4.0 
c!lannel selection 

05/12/11 RP-54 RP-111666 369 - Clarification of PUCCH 2-1 Operation 10.3.0 10.4.0 
05/12/"I 1 RP-54 RP-·111666 370 1 Correction 011 PMI index 10.3.0 10.4.0 
05/12/1 ·1 RP-54 RP-1"11666 371 2 Correction to periodic CSi reports for carrier aggregation 10.3.0 10.4.0 
05112/11 RP--54 RP-111656 373 '! Removal of square bracket in HARQ-ACK procedure 10.3.0 10.4.0 
05i12/11 RP-54 RP-111656 374 1 Clarification on UE;s capability of suppo1ting PUCCH format 3 10.3.0 10.4.0 
05i"I 2/11 RP-54 RP-111666 375 1 Clarifications of UE bel1avior on PUSCH power control 10.3.0 10.4.0 
28/02/12 RP-55 

RP-1202136 376 1 RNTI Configuration associated with DL. Resource Al!ocation 10.4.0 10.5 0 
Type 2 

28102/12 RP--55 
RP-·120263 377 2 Correction for ACK/NACK related procedure in case of TDD UL.-- 10.4.0 10.5.0 

DL configuration 0 
13/06/12 RP-56 

RP-120737 378 3 Correction of FDD channel seleGiion HARQ-ACK and SR 10.5.0 10.6.0 
transmission 

13i06/12 RP-56 RP-120738 379 - Removal of description witl1 square brackets 10.5.0 10.6.0 
13/06/12 RP-56 

RP-120738 381 - Correction on transmission mode 9 with a single antenna port 10.5.0 10.6 0 
transmission 

04109/12 RP--57 RP-121255 3132 Clarification of codebook subsampling for PUCCH 2--1 10.6.0 10.7.0 
04i09/12 RP-57 RP-121256 3133 - Correction to UE transmit antenna selection 10.6.0 10.7.0 
04i09/12 RP-57 

RP-121254 384 - TDD HARQ-ACK procedure for PUCCH format 1 b witl1 channel 10.6.0 10.7.0 
selection in carrier aggregation 

04/09/12 RP-57 RP-121255 385 - Corrections for Handling CSI-RS patterns 10.6.0 10.7.0 
04109/12 RP--57 RP-121254 386 '! Reference serving celi for pathloss est;rnation 10.6.0 10.7.0 
04i09/12 RP-57 RP-121254 3137 - Power control For PUCCH format 3 wit~1 single_ configured cell 10.6.0 10.7.0 
04i09/12 RP-57 RP-121264 388 - ACK/NACK resource in case of channel selection 10.6.0 10.7.0 
04/09/12 RP-57 RP-121274 380 4 Introduction of an additional special sul,frnrne configuration 10.7.0 11.0 0 
04/09/12 RP-57 RP-121272 389 .. lntrocJuction of Rel-1 ·1 features 10.7.0 11.00 
04/12/12 RP-58 RP-121839 393 - Correction to the parameter ue-CateQ.!?.!J-v1 Oxy 11.0.0 11.1.0 
04/12/"l2 RP-56 

RP-121837 395 - Correction of reference signal scrambling sequence initialization 1"!0.0 11.1.0 
for SPS in transmission mode 7 

04/12/12 RP-58 RP-121846 396 - Finalisation for introducing Rel-1 ·1 features 11.0.0 11."I 0 
26/02/13 RP-59 RP-130254 398 .. Correction on UE proce(Jure for reporting HARQ--ACK 11.1.0 11.2.0 
25/02/13 RP-59 RP-130252 400 - Corrections for SRS power scaling in UpPTS 11.1.0 11.2.0 
26/02/"l3 RP-59 

RP-130252 403 - CR on UE specific search and Common search space overlap 1"11.0 11.2.0 
on PDCCH 

25/02/13 RP-59 
RP-130358 404 - Additional clarifications/corrections for introducing Rel-11 11.1.0 11.2 0 

features 
11106/13 RP--50 

RP-130752 
405 Correction to EPDCCH monitoring in case of cmss--carrier 11.2.0 11.3.0 

sc!leduling 

I 11/06/13 RP-60 RP-130751 407 1 Correction on U,e RI bit width 11.2.0 11.3.0 

I 11/06/"13 RP-60 RP-·130750 406 - Correction 011 parailel reception of POSCH and Msg 2 1·1.2.0 11.3.0 
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11/06/13 RP-60 RP-130747 409 - Correction on zero power CSI-RS resource configuration 11.2.0 11.3 0 
11/06/13 RP-60 

RP-130750 
410 1 Corrections on different TDD UL-DL configurations on different 11.2.0 11.3.0 

bands 
11/06/13 RP-60 RP-130752 411 - Correction on EPDCCH PRB pair indication 11.2.0 11.3.0 
11/06/13 RP-60 RP-130752 4·12 - Correction on EPDCCH hasliinq function 11.2.0 11.3.0 
11/06/13 RP-60 

RP-130752 
413 - Correction on PUCCH resource determination for FDD 11.2.0 11.3 0 

EPDCCH 
11106/13 RP--60 

RP-·130752 
414 2 CR on ambiguity in EPDCCH decocJ;ng candidates under two 11.2.0 11.3.0 

overla;1ped EPDCCH resource sets 
11/06/13 RP-60 

RP-130749 
415 - Removal of tiie case for spatial domain tJundling in TDD UL/DL 11.2.0 11.3.0 

configuration 0 
11/06/13 RP-60 RP-130752 4·15 - Corrections to EPDCCH PRB pair indication 11.2.0 11.3.0 
11/06/13 RP-60 

RP-130753 
417 1 Correction to PUSCH/PUCCH transmit power aiter PRACH 11.2.0 11.3 0 

power ra111ping 
11106/13 RP--60 RP-130747 418 CR on RI-Reference CSI Process wilt; Sutifrarrm Sets 11.2.0 11.3.0 
11/06/13 RP-60 

RP-130747 
420 - Correction on UE-specific RS scrambling for SPS POSCH in 11.2.0 11.3.0 

TM10 
11/06/"13 RP-60 RP-·130747 421 - CR on resolving ambiguous UE capability signaiing for CoMP 1·1.2.0 11.3.0 
"11/06/13 RP-60 RP-130750 422 - Correction of valid downiink subframe 11.2.0 11.3.0 
11106/13 RP--60 

RP-·130749 
424 Correction on HARQ--ACK transmission for a UE configured wilt! 11.2.0 11.3.0 

PUCCH format 3 
11/06/13 RP-60 RP-130750 425 - Correction of PHICH resource for l1alf duplex TDD UE 11.2.0 11.3.0 
11/06/"13 RP-60 

RP-130750 
426 - Correction 011 n _{HARQ} for TDD CA witll different UL-DL 1·1.2.0 11.3.0 

configurations 
11/06/13 RP-60 427 - Correction on impiicit HARQ-ACK resource determination for 11.2.0 11.3 0 

RP-130750 PUCCH format 1 b with channel selection for TDD CA witl1 
different UL-DL. configurations 

11/06/13 RP-60 RP-130750 428 .. Correction on SRS power scaling wilt! multiple TAGs 11.2.0 11.3.0 
11/06/13 RP-60 RP-130747 429 - Correction on MBSFN subframe configuration 11.2.0 11.3.0 
11/06/"13 RP-60 RP-·130749 4~,0 - CR on SCell activation timing 1·1.2.0 11.3.0 
03/09/13 MCC ciean-up 11.3.0 11.4.0 
03/09/13 RP--61 RP-131249 432 Correction for EPDCCH Search Space 11.3.0 11.4.0 
03/09/13 RP-61 RP-131250 433 - Correction to QCL be~1aviour on CRS 11.3.0 11.4.0 
03/09/13 RP-61 RP-131250 434 - Correction on PUCCH power control 11.3.0 11.4.0 
03/09/13 RP-61 

RP-131248 
435 - Correction on tl1e ratio of POSCH EPRE to CRS EPRE for 11.3.0 11.4 0 

TM10 
03/09/13 RP--61 RP-131249 436 CR on EPDCCH Searctl Space for Cross-Carrier Scl1eduling 11.3.0 11.4.0 
03/09/13 RP-61 

RP-131249 
437 - Correction to tile UE be~1aviour in case of collision between 11.3.0 11.4.0 

PRS and EPDCCH in different CP case 
03/09/"I 3 RP-61 

RP-131249 
4~,6 - On correction to higl1er layer parameter name for EPDCCH 1·1 .3.0 11.4.0 

resource mapping 
03/09/13 RP-61 RP-131248 439 - Correction to POSCH mapping for CoMP 11.3.0 11.4 0 
03/12/13 RP-62 RP-131893 440 1 Correction on parameter ue-Category 11.4.0 11.5.0 
03/12/13 RP-62 

RP-131892 
442 1 Correction on determination of modulation order and transport 11.4.0 11.5.0 

block size 
031"12/13 RP-62 RP-132024 445 3 Correction on CSI reporting type and parameters 11.4.0 11.5.0 
03/12/13 RP-62 RP-131894 446 - Correction on deriving the !ength of the non-MBSF~~ region 11.4.0 11.5 0 
03/12/13 RP-62 RP-131896 431 5 lntrocJuction of Re! 12 feature for Downlink MIMO Enl1ancement 11.5.0 12.0.0 
03/03/14 RP-63 RP-140286 447 - Correction to CSI Reporting 12.0.0 12.1.0 
03/03/"14 RP-63 RP-"140291 446 - Clarification on PUCCH Mode 1-1 for 4Tx Dual Codebook 12.0.0 12.1.0 
03/03/14 RP-63 RP-140287 450 1 Common search space monitoring for MBMS 12.0.0 12.1.0 
03/03/14 RP--63 RP-140290 452 Introduction of new UE categories 12.0.0 12.1.0 
03/03/14 RP-63 RP-1402138 455 1 Mor.1ification to l~,SRS = 0 for triQl)_~_r.:_\;r.:pe 1 SRS anr.1 TDD 12.0.0 12.1.0 
03/03/14 RP-63 RP-1402139 4513 - Correction to CSI processing in TM·I 0 12.0.0 12.1 0 
10/06/14 RP-64 RP-140858 459 1 Clarification on PUCCH reporting type payload size 12.1.0 12.2 0 
10/06/14 RP-64 

RP-140858 
461 .. Clarification on SRS colliding wilt! PUCCH in the same cell 12.1.0 12.2.0 

when the UE ;s configured with multiple TAGs 
10/06/14 RP-64 RP-1401358 462 1 Clarification on SRS antenna switctling 12.1.0 12.2.0 
10/06/14 RP-64 RP-140862 463 - Introduction of Re!-12 L TE-Advanced features in 36.213 12.1.0 12.2.0 
10/09/14 RP-65 RP-"141479 464 - Conection on SRS transmission for TDD-FDD CA 12.2.0 12.3 0 

10/09/14 RP-65 
RP-141478 

465 - Correction on beta_{offsetY{HARQ-ACK} determination for a 12.2.0 12.3 0 
UE configured with two upiink power control sul,frame sets 

10109/14 RP--65 RP-141478 466 Corrections for TDD ell\llTA 12.2.0 12.3.0 
10/09/14 RP-65 RP-141479 467 3 CR on HARQ-,4.CK Multiplexing in PUSCH for TDD-FDD CA 12.2.0 12.3.0 
10/09/14 RP-65 

RP-141474 
469 - Correction to UCI embedding in case of a single serving cell 12.2.0 12.3.0 

and simultaneous PUSCH and PUCCH transmission 
·10/09/14 RP-65 RP-141478 470 - Corrections on UL-reference UL!DL contiguration 12.2.0 12.3.0 
10109/14 RP--65 RP-141473 471 CR for Clarification of special subframe ancJ usage al;gnment 12.2.0 12.3.0 
10/09/14 RP-65 RP-1414135 472 - lntroduGiion of low-cost MTC and 256QAM features 12.2.0 12.3.0 
061"12/14 RP-66 RP-142"104 482 5 Introduction of Dual Connectivity, Small Cell Enhancements, 12.3.0 12.4.0 
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NAICS, elMTA, and TDD-FDD CA features 
08/12/14 RP-66 RP-142097 487 1 Clarification of periodic CSI feecHiack for subbancJ CQI and PMI 12.3.0 12.4.0 
08/12/14 RP-66 RP-142100 491 - Correction of U1e parameter CSIProcesslnr.1ex 12.3.0 12.4.0 
09/03/"I 5 RP-67 RP- ·150~,66 492 2 Introduction of D2D feature into 36.213 12.4.0 12.5.0 
09/03/15 RP-67 

RP-150363 494 1 Correction to PUCCH procedures in case of FDD Pcell and 12.4.0 12.5.0 
TDD Seel! in TDD-FDD CA 

09/03/15 RP-67 RP-150364 498 .. Correction on hiql1er layer parameter names for 256QAM 12.4.0 12.5.0 
09/03/15 RP-67 RP-150359 500 - TM10 CSI-IM Interference Measurements 12.4.0 12.5.0 
09/03/"I 5 RP-67 RP- ·150~,58 502 - Clarification on common search reception related to MBMS 12.4.0 12.5.0 
09/03/15 RP-67 RP-150364 503 - Correction to Discovery in Small Cell Enhancement feature 12.4.0 12.5.0 
09/03/15 RP--67 RP-150365 504 '! Corrections to Dual Connectivity feature 12.4.0 12.5.0 
15/06/15 RP-68 RP-150931 493 2 Clarification on H,4.RQ-ACK repetition 12.5.0 12.6.0 
15/06/15 RP-68 

RP-150932 497 3 Clarification on PUCCH Format~. Resource Derivation for TDD 12.5.0 12.6.0 
UL/DL Confiauration 5 

"15/06/15 RP-68 RP-150933 506 - Clarification on the PRACH power in subframe i2-1 for PCM2 12.5.0 12.6.0 
15106/15 RP--68 RP-150933 507 Clarification on the MTA operation in PCM1 12.5.0 12.6.0 
15/06/15 RP-68 RP-150933 512 - Correction of l1igher layer parameter names in dual connectivity 12.5.0 12.6.0 
15/06/15 RP-68 

RP-150935 5"13 1 Correction on UE procedure of determining subframe pool for 12.5.0 12.6.0 
PSCCH and PSSCH in Prose 

"15/06/15 RP-68 RP-150935 514 1 Correction on UE procedure of transmitting PSCCH in Prose 12.5.0 12.6.0 
15106/15 RP--68 

RP-·150933 515 '! Correction on UL Power Control for Synchronous Dua! 12.5.0 12.6.0 
Connectivity 

15/06/15 RP-68 
RP-150933 516 1 Correction on UL Power Control for ,4.synclironous Dual 12.5.0 12.6.0 

Connectivity 
15/06/15 RP-68 RP-150937 5"17 - Correction to Rei-12 UE category signal name 12.5.0 12.6.0 
15/06/15 RP-68 RP-150936 520 - Corrections on elMTA RRC parameter naming 12.5.0 12.6 0 
15/06/15 RP-68 

RP-150933 521 .. Correction on Closed Loop Antenna Selection for Dual 12.5.0 12.6.0 
Conrmctiv;ty 

15/06/15 RP-68 RP-150935 523 - Alignment of Prose parameter names 12.5.0 12.6.0 
14/09/15 RP-69 

RP-151470 525 - LIE processing time relaxation on Type 2 Power Headroom 12.6.0 12.7.0 
Reporting 

"14/09/15 RP-69 RP-151468 527 - Correction of Prose parameters 12.6.0 12.7.0 
14109/15 RP--69 RP-151471 528 2 Clarification on power control for PCM2 12.6.0 12.7.0 

07/12/15 RP-70 
RP-152034 530 1 Clarification of PUC CH resource allocation related to EPDCCH 12.7.0 12.8.0 

SCells 
07/"12/15 RP-70 RP-152037 531 - Clarification on the parameter notations for elMTA 12.7.0 12.8.0 
07/12/15 RP-70 

RP-152037 534 - Correction on aperiodic CSI transmission without UL-SCH 12.7.0 12.8 0 
according to table 7 .2.1-1 C 

07/12/15 RP--70 RP-152038 535 '! lntmduction of new maximum TBS for TM9/10 12.7.0 12.8.0 
07/12/15 RP-70 

RP-152034 542 - Clarification of PHICH resource assignernent related to 12.7.0 12.13.0 
EPDCCH scheduled PUSCH 

07/12/"I 5 RP-70 RP-·152036 543 1 Modify max TA for dual connectivity 12.7.0 2.8.0 
07/12/15 RP-70 RP-152125 533 3 eD2D CR tor 36 213 12.8.0 3.0.0 
07/12/15 RP--70 RP-152031 536 lntmduction of Rel 13 features for SC--PTM 12.8.0 3.0.0 
07/12/15 RP-70 RP-152026 537 2 lntmduGiion of LAA (PHY layer aspecfa) 12.8.0 3.0.0 
07/"12/15 RP-70 RP-152026 538 5 Introduction of LAA (eNB Channel Access Procedures) 12.8.0 3.0.0 
07/12/15 RP-70 RP-152027 539 1 Introduction of Enl1anced CA in Release 13 12.8.0 3.0 0 
07/12/15 RP-70 RP-152025 541 1 lntrocJuction of EBiFD--11/1111,1O 12.8.0 3.0.0 
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Foreword 
This Technical Specification has been produced by ihe 3rd Generation Parinership Project (3GPP). 

The contents of the present document are subject to continuing work within ihe TSG and may change following form.al 
TSG approval. Should the TSG modify tile contents of tile present document, it wlll be re--reieased by the TSG wi!h an 
identifying change of release date and an increase in version number as follows: 

Version x.y.z 

where: 

x the first digit: 

1 presented to TSG for information; 

2 presented to TSG for approval; 

3 or greater indicaies TSG approved document under change control. 

y the second digit is incrememed for all changes of substance, i.e. technical enhancements, conections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 
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1 Scope 
The present docnrnent specifies the E-UTRA MAC protocol. 

2 References 
The following documents contain provisions which, through reference in this text, constitU!e provisions of the present 
document. 

.. References are e1ther specific: (identified by date ofpnbhc:aiion, edibon number, vers10n number, etc.) or 
non-specific. 

.. For a specific reference, subsequent revisions do not apply. 

,. For a non--spec:ific reference, the latest version applies. in the case of a reference to a 3GPP document (rnduding 
a GSM document), a non-specific reference implicitly refers to the latest version of that document m the same 
Release as the present document. 

[l J 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

[9] 

[10] 

[l l] 

[12] 

[13] 

3GPP TR 21.905: "Vocabulary for 3GPP Specifications". 

3GPP TS 36.213: "Evolved Universal Teuestrial Radio Access (E-UTRA); Physical Layer 
Procedmes". 

3GPP TS 36.322. "Evolved Universal Terrestrial Radio Access (E--UTRA); Radio Link Control 
(RLC) protocol specification". 

3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data 
Convergence Protocol (PDCP) Specification". 

3GPP TS 36.2 l2: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and 
channel coding". 

3GPP TS 36.214 "Evolved Universal Terrestnal Radio Access (E--UTRA); Physical layer; 
Measurements". 

3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels 
and Modulation". 

3GPP TS 36.33 l: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource 
Control (RRC); Protocol specification". 

3GPP TS 36.133 "Evolved Universal Tenestrial Radio Access (E--UTRA): Requirements for 
support of radio resource management". 

3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) 
radio transmission and reception". 

3GPP TS 36.2 l6: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer for 
relaying operation". 

3GPP TS 36.306 "Evolved Universal Terrestrial Radio Access (E--UTRA): User Equipment (UE) 
radio access capabilities". 

3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2". 
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3 Definitions and abbreviations 

3.1 Definitions 
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A 
tem1 defined in the present docnment takes precedence over 1he definition of the same term, if any, rn TR 2] .905 [ i ]. 

Active Time: Tune related to DRX operation. as defined in subdanse 5.7. during wilicil tile MAC entity monitors the 
PDCCH. 

mac-ContentionResolution Timer: Specifies the number of consecutive subframe(s) during which the MAC entity shall 
monitor the PDCCH after Msg3 is transmitted. 

DRX Cycle: Specifies the peiiodic repetition of the On Duration followed by a possible period of inactivity (see figure 
3.1--1 below). 

Figure 3.1-1: DRX Cycle 

drx-InactivityTimer: Specifies the number of consecutive PDCCH--subframe(s) after the subframe in wilicil a PDCCH 
indicates an initial UL, DL or SL user data transmission for this MAC entity. 

drx-Retrammis.\ionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) m1til a DL 
retransmission is received. 

drxSJwrtC)!cleTimer: Specifies the number of consecntive subframe(s) the MAC entity shall follow ihe Shmt DRX 
cycle. 

drxStanqfp,et: Specifies the snbfrarne where the DRX Cycle s1a:rts. 

I-M,RQ information: HARQ infommtion for DL-SCH or for UL-SCH transmissions consists of New Data Indicator 
(NDT), Transport Block (TB) size. For DL-SCH transmissiom; the HARQ information also includes HARQ process TD. 
For UL-SCH transmission the HARQ information also includes Redundancy Version (RV) ln case of spatial 
mnltiplexing onDL--SCH tile HARQ infom1at.ion comprises a set ofNDl and TB size for each transport block. HARQ 
information for SL-SCH and SL-DCH transmissions consists of TB size only. 

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission 
is expected by the l'vIAC entity. 

Msg3: Message iransmitied on UL-SCH containing a C-RNTI MAC CE or CCCH SDU. submitted from upper layer 
and associated with the UE Contention Resolution Identity, as pait of a random access procedme. 

onDuratfon Timer: Specifies 1he number of consecntive PDCCH--subfrnme(s) at the beginning of a JJRX Cycle. 

PUCCH: Refers to the PDCCH [7], EPDCCH (in subframes when configured) or, for an RN with R-PDCCH 
configured and not suspended, to the R-PDCCH. 

PDCCH-suhframe: Refers to a subframe with PDCCH. For a MAC entity not configured ·with any TDD serving 
cell(s), this represents any snbfrarne; for a MAC entity configured with at least one TDD seiving cell, if a MAC entity is 
capable of simultaneous reception and transmission in the aggregated cells, !his represents the muon over an serving 
cells of downlink subframes and subfraines including DwPTS of the TDD UL/DL configuration indicated by tdd­
CorJig [8], except serving cells that are configured with schedulingCellld [8]; otherwise, this represents the subfran1es 
where the SpCell is configured wiih a downlink subframe or a subframe including DwPTS of the TDD 1.JL/DL 
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configuration indicated by tdd-Config [8]. 
For RNs witil an RN subframe configuration configmed and not suspended, in iis communication wiih the E-UT1{AN, 
this represents all downlink subframes configured for RN communicaiion w1th the E--UTR,\N. 

PRACH Resource Index: The index of a PRACH within a system frame [7] 

Primary Timing Advance Group: Timing Advance Group containing the SpCell. 

PUCCH SCell: An SCell configured ·with PUCCH. 

ra-PRACH-Masklnd,~x: Defines in ivhich PRACHs within a system frame the l\1AC entity can transmit a Random 
Access Preamble (see subclause 7.3). 

RA.-RNTI: The Random Access RNTT is nsed on the PDCCH when Random Access Response messages are 
transmitted. It unambiguously identifies wilicil time-frequency resource was utilized by the MAC entity to transmii the 
Random Access preamble. 

SC Period: Side link Control period, the time period consisting of transmission of SCI and its corresponding data. 

SCI: The Sidelink Control lnfonnation contains the sidelink scheduling infonnation such as resource block assignment, 
modulation and coding scheme and Group Destination ID [5]. 

Secondary Timing Advance Group: Timing Advance Ciroup noi containing the SpCeli. A Secondary Timing Advance 
Group contains at least one Serving Cell w iih an UL configured. 

Serving Cell: A Pmnary or a Secondary Cell 18]. 

Sidelink: UE to UE interface for s1delink commumcation and sidelink d1scove1y. 'Ille sidelink corresponds 10 the PCS 
interface as defined in [13]. 

Sidelink Discovery Gap for Reception: Time period during which the UE does not receive any channels in DL from 
any serving cell, excepi during random access procedme. 

Sidelink Discovery Ga11 for Transmission: Time period during which the UE prioritizes transmission of sidelink 
discovery over 1ransmiss10n of channels in UL, ff they occur in the same s1Jbfrarne, except during random access 
procedure. 

Special Cell: For Dual Com1ectivity operation the term Special Cell refers to the PCell of the MCG or the PS Cell of the 
SCG, otherwise the term Special Cell refers to the PCell. 

Timing Advance Group: A group of Serving Celis that is configured by RRC and that, for ihe cells with an UL 
configured, using the same timing reference cell and the same Timing Advance value. 

NOTE: A timer is mnning once it is started, unbi 1t is stopped or until it expires; 01herwise it is not running. A 
timer can be started if it is not mnning or restarted if it is rumring. A Timer is always started or restarted 
from its initial value. 

3.2 Abbreviations 
For the purposes of the present document the abbreviations given in TR 21. 905 [ 1] and the following apply. An 
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 
TR 2l.905 [l]. 

BSR 
C-RNTI 
CQl 
eIMTA 
eiMTA-RNTI 
E--UTRA 
E-UTRAN 
G-RNTT 
MAC 
MCG 
M-RNTl 

Buffer Sta1us Repori 
Ceil RNTI 
Channel Quality Indicator 
Enhanced Inteiference Management and Traffic Adaptation 
Enhanced lnie:rference Managemeni and Traffic Adaptation - RNTI 
Evolved UMTS Terrestrial Radio Access 
Evolved UMTS Terrestrial Radio Access Network 
Gronp RNTl 
Medium Access Conirol 
l'v'faster Cell Group 
IvIBMS RNTI 
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LCG Logical Channel Group 
PCeil Primaiy Ceil 
PSCell Primary Secondary Cell 
PHR Pmver Headroom Report 
PMI Precoding Matrix Index 
PPPP Pro Se Per-Packet Priority 
P--RNTi Paging RNTl 
ProSe Proximity-based Services 
pTAG Prirr1'Uy Timing Advance Group 
PTI Precoding Type indicator 
RA-RNTI Random Access RNTI 
Rl Rank Indicator 
RN Relay Node 
RNTl Radio Network Temporary Identifier 
SCeil Secondmy Cell 
SC-FDM Single-Carrier Frequency Division Multiplexing 
SCG Secondary Cell Group 
SCI Sidelink Control Information 
SC-N-RNTI Single Cell Notification RNTI 
SC-PTM Single Cell Point to Multipoint 
SC-RNTT Single Cell RNTI 
Si-RNTl Sysiern Information RNTl 
SL Sidelink 
SL-RNTT Sidelink RNTI 
SR Scheduling Request 
SRS Sounding Reference Symbols 
SpCell Special Cell 
sTAG Secondary Timing Advance Group 
TAG Timing Advance Group 
TB Transport Block 
TPC-PUCCH-RNTI Transmit Power Control-Physical Uplink Control Channel-RNTI 
TPC-PUSCH-RNTI Transmit Power Control-Physical Uplink Shared Channel-RNTJ 

4 General 

4.1 Introduction 
The objective is to describe the MAC architecture and the MAC entiiy from a functional poini of view. Functionality 
specified for the UE equally applies to the RN for functionality necessary for tile RN. There is also functionality wlnch 
is only applicable to the Ri"l, in which case the specification denotes the RN instead of the UE. RN-specific behaviour is 
not applicable to the UE. For TDD operation, UE behaviour follows the TDD UL/DL configuration indicated by tdd­
Config unless specified othenvise. 

4.2 MAC architecture 
The description in this sub clause is a model and does not specify or restrict implementations. 

RRC is in control of configuration of MAC. 

4.2.1 MAC Entities 

E--UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle tile foilowrng 
transport channels: 

- Broadcast Channel (BCH); 

- Downlink Shared Channel(s) (DL-SCH); 
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- Paging Channel (PCH); 

- Uplink Shared Channel(s) (UL-SCH); 

- Random Access Channel(s) (RACH); 

- Multicast Channei(s) (MO·{); 

- Sideiink Broadcast Channel (SL-BCH): 

- Sideiink Discovery Channel (SL-DCH); 

·· Sideiink Shared Channel (SL--SCH). 

The exac! fonctions performed by the MAC entities are different in the UE from those perfom1ed in the E--UTRAN. 

The RN includes botil types of MAC entities; one type for communication with UEs and one type for communication 
with the E-UTRAN. 

In Dual Connectivity, 1wo MAC entities are configured in 1he UE: one for the MCG and one for the SCG. Each MAC 
entiiy is configured by RRC wiih a serving cell supporting PUCCH transmission and contention based Random Access. 
In tilis specification. the tenn SpCeH refers to such cell, whereas the term SCell refers to other seiving cells. The term 
SpCell either refers to the PCell of the MCG or the PSCell of the SCG depending on if the MAC entity is associated to 
the MCG or the SCG, respectively. A Timing Advance Group containing the SpCell of a MAC en1ity is referred 10 as 
pTAG, whereas tile term sTAG refers to other TA Gs. 

The functions of the different MAC eniities in the UE operate independenily if not othenvise indicated. The timers and 
paramenters used in each MAC entity are configured independently if not otherwise indicated. The Serving Cells, C-­
RNTl, radio bearers. logical channels, upper and lmver layer entities, LCGs. and HARQ entities considered by each 
MAC entity refer to those mapped to that MAC entify if not otherwise indicated. 

If the MAC entity is configured witil one or more SCells, there are multiple DL-SCH and there may be mnltiple UL­
SCH and RACH per MAC entity; one DL-SCH and UL-SCH on the SpCell, one DL-SCH, zero or one UL-SCH and 
zero or one RACH for each SCell. 

Figure 4.2.1-1 illustrates one possible structure for the UE side MAC entity when SCG is not configured, and it should 
not restrict implementation. 

Figure 4.2.1-1: MAC structure overview, UE side 
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Figure 4.2.1-2 illustrates one possible stmcture for the UE side MAC entities when MCG and SCG are configured. and 
ii should not resirict implementation. MBMS reception and SC-PTM reception is excluded from this figure for 
simplici!y. 

Figure 4.2.1-2: MAC structure overview with two MAC entities, UE side 

Figure 4.2.1-3 illustrates one possible stmcture for the UE side MAC entity when sidelink is configured, and it should 
not restrict irnplementaiion. 

PDU filtering 
(rx only) 

HARQ 

Control 

Figure 4.2.1-3: MAC structure overview for sideiink, LIE side 
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4.3 Services 

4.3.1 Services provided to upper layers 

This clause describes the different seivices provided by MAC snblayer to upper layers. 

- data transfer 

radio resource allocation 

4.3.2 Services expected from physical layer 

The physical layer provides the following services to MAC: 

- data transfer services; 

- signalling of HARQ feedback: 

- signalling of Scilednling Request; 

- measurements (e.g. Channel Quality [ndication (CQI)). 

The access to the data transfer services is ihrongh the use oftra115port channels. The characterisiics of a transport 
channel are defined by its transport fonnat ( or fonnat set). specifying the physical layer processing to be applied to the 
transport channel in question, such as chaimel coding and interleaving. and any service-specific rate matching as 
needed. 

4.4 Functions 
The following functions are supported by MAC sublayer: 

- mapping between logical channels and transport channels; 

- multiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered to 
the physical layer on transport channels; 

demnltiplexing of MAC SDUs from one or differem logical channels from transport blocks (TB) delivered from 
the physical layer on transport diannels; 

- scheduling information reporting; 

- error correction through HARQ; 

- priority hai1dling between UEs by mea11s of dynarnic scheduling; 

- piiority handling between logical channels of one MAC entity; 

- Logical Channel prioritisation; 

- transport format selection; 

- radio resource selection for SL. 

The location of the different fonctio115 and their relevance for nplink and downlink respectively is illustrated in Table 
4.4--1. 
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Table 4.4-1: MAC function location and link direction association. 

MAC function UE eNB Downlink Uplink Sidelink tx Sidelink rx 
Mapping t;etween logical channels ancJ transport channels X X X X 

X X X 
Multiplexing X X X 

X X 
Demultiplexing X X 

X X 
Error correction through HARQ X X X X 

X X X 
Transpmt Format Selection X X X 

X X X 
Priority tiandling between UEs X X X 
Priority handling between logical channels of one MAC X X X 
entity 
Logical Channel prioritisation X X X 
Scheduling information reporting X X 
RacJio Resource Selection X X 

4.5 Channel structure 
The MAC sublayer operates on ihe channels defined below; iranspori channels are SAPs between MAC and Layer l, 
logical channels are SAPs between MAC and RLC. 

4.5.1 Transport Channels 

The transport channels used by MAC are described in Table 4.5.1-1 below. 

Table 4.5.1-1: Transport channels used by MAC 

4.5.2 

Transport channel name 
Broa(jc:ast Ciiannel 
Downlink St1ared C~1annel 
Paging Ct1annel 
Multicast Ctiannel 
Upiink Shared Channel 
Random Access Channel 
Sidelink Broadcast 
Channel 
Sidelink Discovery Ct1annei 
Sidelink St1ared Channel 

Logical Channels 

Acronym 
BCH 

DL·-SCH 
PCH 
MCH 

UL-SCH 
RACH 

SL-BCH 

SL.-DCH 
SL.-SCH 

Downlink 
X 
X 
X 
X 

Uplink 

X 
X 

Sidelink tx Sidelink rx 

X X 

X 
X 

X 
X 

The MAC layer provides data transfer services on logical channels. A set oflogical channel types is defined for 
different kinds of dala transfer services as offered by MAC. 

Each log1c:al channel type is defined by what type of infonnation 1s 1ransferred. 

MAC provides the comrol and traffic channels listed in Table 4.5.2-1 below. 
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Table 4.5.2-1: Logical channels provided by MAC. 

Logical channel name Acronym Control channel Traffic channel 
Bromjcast Control Ct1annel BCCH X 
Paging Control Channel PCCH X 
Common Control Channel CCCH X 
Dedicated Control Channel DCCH X 
Muiticast Control Channel MCCH X 
Single Ceii Multicast Controi sc-rvlCCH X 
Channel 
Dedicated Traffic Channel DTCH X 
Muiticast Traffic Ct;annel MTCH X 
Single-Cell Multicast Traffic: SC-MTCH X 
Channel 
Sidelink Traffic Channel STCH X 
Sidelink Broadcast Control SBCCH X 
Channel 

4.5.3 Mapping of Transport Channels to Logical Channels 

The mapping of logical channels on transport cham1els depends on the multiplexing that is configured by RRC. 

4.5.3.1 Uplink mapping 

The "NIAC entity is responsible for mapping logical channels for the uplink onto uplink transport channels. The uplink 
logical channels can be mapped as described in Figure 4.5.3. l- l and Table 4.5.3. l-l. 

4.5.3.2 

CCCH DCCH DTCH 
[;~plink 
Logical channels 

-------<==>--------- [Iplink 

RACH LJL.,SCH 
Transport channels 

Figure 4.5.3.1-1 

Table 4.5.3.1-1: Uplink channel mapping. 

--------Jransport channel 
Logical channel ________ _ 

CCCH 
DCCH 
DTCH 

Downlink mapping 

UL-SCH 

X 
X 
X 

RACH 

The MAC entity is responsible for mapping the downlink logical diannels 10 downlink transport channels. The 
dm.vnlink logical chmmels ca11 be mapped as described in Figure 4.5.3.2-1 and Table 4.5.3.2-1. 
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4.5.3.3 

MTCH MCCH PCCH BCCH CCCH DCCH 
SC- SC-

DTCH MTCH MCCH Downlink 
---- Logical 

channels 

Downlink 
------------------------ ---------------------- Transport 

MCH PCH BCH DL-SCH channels 

Figure 4.5.3.2-1 

Table 4.5.3.2-1: Downlink channel mapping. 

--------~nsport channel 
Logical channel--------­

BCCH 
PCCH 
CCCH 
DCCH 
DTCH 
MCCH 
MTCH 

SC-MCCH 
SC-MTCH 

Sidelink mapping 

BCH 

X 

PCH 

X 

DL-SCH 

X 

X 
X 
X 

X 
X 

MCH 

X 
X 

The MAC entity is responsible for mapping the sidelink logical channels to sidelink tram;port channels. The sidelink 
logical channels can be mapped as described in Figure 4-5.3.3-1 and Table 45-3.3-l 

SBCCH STCH 
S1delink 
Logical channels 

---0--
SL-BCH SL-DCH SL-SCH 

S'zdelink 
Transport channels 

Figure 4.5.3.3-1 

Table 4.5.3.3-1: Sidelink channel mapping. 

---------Ir!!_nsport channel SL-SCH 
Logical channel ----------

SL-DCH 

STCH X 
SBCCH X 
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5 MAC procedures 

5.1 Random Access procedure 

5.1. 1 Random Access Procedure initialization 

The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC sublayer itself 
or by the RRC sublayer. Random Access procedure on an SCell shall only be initiated by a PDCCH order. If a MAC 
entity receives a PDCCH transmission consisieni witil a PDCCH order 15] masked with its C-RNTr, and for a specific 
Serving Cell, the MAC entity shall initiate a Random Access procedure on this Serving Celi. For Random Access on the 
SpCell a PDCCH order or RRC optionally indicate the ra-Preamb!elndex and the ra-PR .. 4CH-Masklndex; and for 
Random Access on an SCell. the PDCCH order indicates the ra-Preamblelndex ·with a value different from 000000 and 
the ra-PRACH-Alask!ndex. For the pTACi preamble transmission on PRACH and reception of a PDCCH order are only 
supported for SpCeH. 

Before the procedure can be imtiated, the following infomtation for related Servrng Celi is assumed 10 be available [8] 

-- the available set of PRACH resomces for tile transmission of 1he Random Access Preamble, prach--Configf ndex. 

- the groups of Random Access Preambles and the set of available Random Access Preambles in each group 
(SpCell only): 

The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B 
are calculated from the parameters numberOfRA.--Preambles and sizeO.rRA-PreamhlesGroupA: 

If sizeOJRA.-PreamblesCrroupA is eqnal to numberO/RA-Preambles ihen there is no Random Access Preambles 
group B. The preambles in Random Access Preamble gronp A are the preambles Oto sizeOfRA­
PreamblesGroupA - l and, if it exists, the preambles in Random Access Prean1ble group B are the prean1bles 
sizeOfP,A-PreamblesGroupA to numberO.fRA-Preambles - l from the set of 64 preambles as defined in [7]. 

- if Random Access Preambles gmnp B exists, the thresholds, messagePowerOjfs'etGroupB and 
messageSizeGro11pA, the configured UE transmi!ted power of the Servrng Cell pe1fom1ing the Random Access 
Procedure. PcMAx, c [10]. and the offset between the preamble and Msg3, deltaPreambleAisg3, that are required 
for selecting one of the two groups of Random Access Preambles (SpCell only). 

- the RA response window size ra-ResponsevVindowSzze. 

- the pmver-ramping factor powerRampingStep. 

- the maximum number of preamble transmissionpreamhleTransJ\fax. 

- the iniiiai preamble power prean1bleinitialReceivedTmxetPower. 

- the preamble formai based offset DELTA PREAMBLE (see subclause 7.6). 

the maximum number ofMsg3 HARQ transmissions maxHA.RQ-J\1.sJ;3Tx (SpCeil only). 

the Comemion Resol!ltion Timer mac-ContentwnResolutwnT!mer (SpCell only), 

NOTE: The above parameters may be updated from npper layers before each Random Access procedure is 
initiated. 

The Random Access procedure shall be performed as follows: 

- Flush the Msg3 buffer; 

- set the PREA!\.IBLETRANSMISSION COUNTER to l; 

- set the backoff parameter value to 0 ms: 

- for the RN, suspend any RN subframe configuration; 

- proceed to the selection of tile Random Access Resource (see subclause 5. l.2). 
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NOTE: There is only one Random Access procedure ongoing at any point in time in a l'vIAC entity. If the MAC 
eniity receives a request for a new Random Access procedme while another is already ongoing in the 
MAC entity, it is up to UE implernenwtion wiletiler to continue with the ongomg procedure or s1art with 
the new procedure. 

5.1.2 Random Access Resource selection 

The Random Access Resource selection procedure silali be performed as follows: 

- If ra-Preamblelndex (Random Access Preamble) and ra--PRACH-Alask!ndex (PRACH Mask Index) have been 
explici!ly signalled and ra-Preambtelndex is not 000000: 

- the Random Access Preantble a11d the PR./\CH Mask Index are those explicitly signalled. 

- else the Random Access Preamble shall be selected by the MAC entity as follows: 

- If Msg3 has not yet been transmitted, the J\t1AC entity shall: 

- if Random Access Preambles group B exists and if the potential message size (UL data available for 
transmission plus MAC header and, where required, MAC control elements) is greater ihan 
messageSizeGroupA and if 1he pathloss 1s less than PcMAx,c( of tile Serving Celi perfonning the Random 
Access Procedure) - preamblelmtialR.eceivedTm:getPower - deltaPreamb!eA1.,g3 -
messagePowerOfjsetGroupB, then: 

- select the Random Access Preambles group B; 

- else: 

- select the Random Access Preambles group A 

- else, if Msg3 is being retransmitted, ihe J\!I.AC entiiy shall: 

- select the same group of Random Access Preambles as was used for the preamble transmission aitempi 
corresponding to the first transmission of Msg3. 

- randomly select a Random Access Prean1ble within the selected group. The nmdom function shall be such 
that each of the allmved selections can be chosen with eqm1l probability; 

- set PRACH Mask Index to 0. 

- determine the next available subframe containing PRACH permitted by the restrictions given by the prach-
Config!ndex, t.he PRACH Mask Index (see subclause 7.3) and physical layer timing reqniremenis [2] (a MAC 
entity may take into account the possible oc:cmrence of measurement gaps when detennining the nex! available 
PRACH subfrante); 

- if the transmission mode is TDD and the PRACH Mask Index is equal to zero: 

- if ra-Preamblelndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC): 

- randomly select, with equal probability, one PRACH from the PRACHs available in the detenuined 
subframe. 

else: 

randomly select, wi!h equal probabliity, one PRACH from tile PRACHs available in the determined 
subframe a11d the next two consecutive subframes. 

- else: 

- determine a PRACH within the detennined subframe in accordance wit.h the requirements of the PRACH 
Mask Index. 

- proceed to the irnnsrnission of the Random Access Preamble (see subclanse 5. i .3). 
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5.1.3 Random Access Preamble transmission 

The random-access procedure shall be performed as follows: 

·· set PREAJVH-3LE __ RECEJVED_TARGET_POWER topreamblelnit1a!ReceivedTm:r.;etPower + 
DEL TApREAl'vIBLE + (PREAl'vIBLETRANSMISSION COUNTER - l) * powerRampingStep; 

- instmct the physical layer to transmit a preamble using the selected PRACH, couesponding RA-RNTI, preamble 
index and PREAMBLE RECEIVED TARGET POWER. 

5.1.4 Random Access Response reception 

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap or 
Sidelink Discovery Gap for Reception, the MAC entity shall monitor the PDCCH of the SpCell for Random Access 
Response(s) identified by tile RA-RNTJ defined below, in the RA Response window which starts at ihe subframe that 
contains the end of the preamble transmission [7] plus three snbfrarnes and has leng!h ra--ResponseTVmdowSize 
subframes. The RA-RNTl associated with the PRACH in which the Random Access Preamble is transmitted. is 
computed as: 

RA-RNTJ= l +t id+l0*f id 

Where tid is the index of tile first subframe of tile specified PR,ACH (0:S tid <10), and fid is the index of the 
specff1ed PRACH within !hat subframe, in ascendrng order of frequency domain (0::~ f_id< 6) The MAC entity may 
stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing 
Random Access Preamble identifiers that matches the transmitted Random Access Preamble. 

- If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is 
successfoliy decoded, the MAC entity shall regardless of the possible occurrence of a measurement gap or 
Sideiink Discovery Gap for Transmission: 

- if the Random Access Response contains a Backoff Indicator subhead er: 

- set the backoff parameter value as indicated by the Bl field of the Backoff Indicator sub header and Table 
7.2-1. 

- else, set the backoff parameter value to 0 ms. 

- if the Random Access Response contains a Random Access Preamble identifier corresponding to tile 
transmitted Random Access Preamble (see subclause 5.1.3), the MAC entity shall: 

consider this Random Access Response recepbon successfoi and apply the following actions for the 
serving cell where the Random Access Preamble was transmitted: 

- process the received Timing Advance Conunand (see subclause 5.2); 

- indicate the preamblelmtialReceivedTargetPower and the amount of power ramping applied to the 
latesi preamble transmission to lower layers (i.e., (PREAMBLET1{ANSMlSSTONCOUNTER--- l) 
* powerRampingS'rep); 

process the received UL grant value and indicate it to the lower layers; 

ff ra-Preamblelndex was expiici1ly signalled and it was not 000000 (i.e., not selected by MAC): 

- consider the Random Access procedure successfolly completed. 

- else, if the Random Access Preamble was selected by the MAC entity: 

- set the Temporary C-RNTl to the value received in the Random Access Response message no later 
than at the time of the first transmission corresponding to the UL grant provided in the Random 
Access Response message; 

if this is ihe first successfully received Random Access Response within ihis Random Access 
procedure: 
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- if the transmission is not being made for the CCCH logical channel, indicate to the Multiplexing 
and assembly entity to inclnde a C-RNTI MAC control element in the subseqneni uplink 
transmission: 

obtain the MAC PDU 10 1ransmit from 1he "Multiplexing and assembly" entity and store it in the 
Msg3 buffer. 

NOTE: When an uplink transmission is required, e.g., for contention resolution, the el\Jl3 should not provide a 
grant smaller tilan 56 biis in the Random Access Response. 

NOTE: If within a Random Access procedure, an npiink grant provided in the Random Access Respo115e for the 
same group of Random Access Preambles bas a different size 1han the first npiink grant allocated during 
that Random Access procedure. the UE behavior is not defined. 

If no Random Access Response is received ·within the RA Response window, or if none of all received Random Access 
Respom;es contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, 
the Random Access Response reception is considered not successful and the MAC eniity shall: 

•· if the notification of power ramping suspension has not been received from lower layers: 

increment PREAJ\iff3LETRANSMiSSiON COUNTER by l; 

·· JJPREAMBLE_TRANSMISSlON_COUNTER '"preamble'franslvlax + 1 

- if the Random Access Preamble is transmitted on the SpCell: 

- indicate a Random Access problem to upper layers: 

- if the Random Access Preamble is transmitted on an SCell: 

- consider the Random Access procedure unsuccessfully completed. 

- if in this Random Access procedure, the Random Access Preamble was selected by MAC: 

- based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 
and the Backoff Parameter Value; 

- delay the snbsequent Random Access iransrnission by the backofftime; 

•· proceed to the selec1ion of a Random Access Resource (see subc:lause 5.1.2). 

5.1.5 Contention Resolution 

Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on 
DL-SCH. 

Once Msg3 is transmitted, ihe MAC entiiy shall: 

·· s!art mac-ContentionResolutionTimer and restart mac--ContentionResot11tionTimer at each HARQ 
retransmission; 

- regardless of the possible occurrence of a measurement gap or Sidelink Discovery Gap for Reception, monitor 
the PDCCH until mac-ContentionResolutionTimer e:,qlires or is stopped; 

- if notification of a reception of a PDCCH transmission is received from lower layers, the MAC entity shall: 

- if the C-RNTI MAC control element vvas included inMsg3: 

- if the Random Access procedure was initiated by ihe MAC sublayer itself or by the RRC sublayer and ihe 
PDCCH transmission is addressed to the C--RNTI and contains an UL grant for a new transmission: or 

if the Random Access procedure was initiated by a PDCCH order and the PDCCH 1rarnmiss10n is 
addressed to the C-RNTl: 

- consider this Contention Resolution successful: 
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- stop mac-Co11te11tionResolutionTimer; 

- discard the Temporary C-RNTI; 

- consider this Random Access procedure successfully completed, 

- else if ihe CCCH SDU was included in Msg3 and the PDCCH tsansmission is addressed to its Temporary C-
RNTI: 

ff the MAC PJJU is successfo.lly decoded: 

stop mac-ContentionResolutionTinier; 

- if the MAC PJJU contains a UE Contention Resolution Identity IvlAC control element; a11d 

- if the UE Contention Resolution Identity included in the MAC control element matches the CCCH 
SDU transmitted in Msg3: 

- consider this Contention Resolution successful and finish the disassembly and demultiplexing of 
the MAC PJJU; 

se! tile C-RNTI to the value of the Temporary C--RNTI; 

discard the Temporary C-RNTl: 

consider this Random Access procedure successfully completed. 

- else 

- discard the Temporary C-RNTI: 

- consider this Contention Resolution not successful and discard the successfully decoded MAC 
PDU. 

- jf rnac--C1ontentionFtesolutionTimer expires: 

- discard tile Temporary C-RNTI; 

- consider the Contention Resolution not successful. 

•· if the Contention Resolubon is considered not successful the MAC emity shall: 

flush the HARQ buffer used for transmission of 1he MAC PDU in the Msg3 buffer; 

if the notification of power ramping suspension has no! been received from lower layers: 

increment PREAMBLETRANSMiSSiON COUNTER by l; 

- If PREAMBLE_ TRANSMISSION COUNTER= preamble1i·ans1vfax + 1: 

- indicate a Random Access problem to upper layers. 

- based on the backoff paran,eter. select a random backoff time according to a uniform distribution between 0 
and the Backoff Parameter Value; 

- delay the snbsequent Random Access iransmission by the backofftime; 

- proceed to the selection of a Random Access Resource (see subclause 5 .1.2). 

5.1.6 Completion of the Random Access procedure 

At completion of the Random Access procedure, the MAC entity shall: 

- discard e;,,.-plicitly signalled ra-Preamblelndex and ra-PRAClf-lviasklndex. if any; 

- flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer. 
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In addition, the RN shall resume the suspended RN subframe configuration, if any. 

5.2 Maintenance of Uplink Time Alignment 
The .f\.i./l,.C entity has a configurable timer timeAhgnmentTimer per TAG. The t1meAlignmentT1mer is used to control 
how long the MAC entity com;iders the Serving Cells belonging to the associated TAG to be uplink time aligned [8]. 

The "NIAC entity shall: 

- when a Timing Advance Command MAC control element is received: 

- apply the Timing Advance Conm1and for the indicated TAG; 

- start or restart the timeAlignmentTimer associated with the indicaied TAG. 

- when a Timing Advance Conm1and is received in a Random Access Response message for a serving cell 
belongrng 10 a TAG 

- if the Random Access Preamble was not selected by the J\,1AC entity: 

- apply the Tinting Adva11ce Commandfortlris TAG; 

- start or restart the timeAbgnmentTimer associated with tlris TAG. 

- else, if the timeAlignmentT!mer associated with this TAG is not mnning: 

- apply the Timing Advance Command for this TAG; 

- start the hmeAhgnmentnmer associated with this TAG; 

- when the contention resol!ltion is considered noi successfol as described in subclanse 5. l .5, stop 
timeAlignmentTimer associated with this TAG. 

else: 

ignore the received Timing Advance Command. 

- when a flmeAlignmentT1mer expires: 

- if the tlmeAlignmentTm1er is associated with the pTAG: 

- flush all HARQ buffers for all serving cells; 

- notify RRC to release PUCCH for all serving cells; 

- notify RRC to release SRS for all serving cells; 

- clear any configured downlink assignments and uplink grants; 

- consider all mnning t1meAbgnmentT1mers as expired; 

- else if the tzmeAligmnentTzmer is associated wiih an sTAG, then for all Seiving Cells belonging to this TA Ci: 

- flush all HARQ buffers: 

- notify RRC to release SRS; 

notify RRC to release PUCCH, if configured. 

When the MAC entity stops uplink transmissions for an SCeli due to the fac! that the maxirrmm uplink transnnssion 
timing difference (as described in subclause 7.9.2 of TS 36.133 [9]) or the maximum uplink transmission timing 
difference the MAC entity can handle between TAGs of this MAC entity is exceeded, the MAC entity considers the 
tzmeAlignmentTinwr associated witil tile SCeil as expired. 

The MAC enti1y shall not peiform any uplink t.ransmission on a Serving Cell excepi the Random Access Preamble 
transnnssion when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. 
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Furthermore, when the timeAlzgnmentTimer associated with the pTAG is not running. the MAC entity shall not perfonu 
any nplink transmission on any Seiving Cell except ihe Random Access Preamble transmission on the SpCeiL 

The MAC enti1y shall not peiform any sidelink tsansmission wilicil is performed based on UL timing of the 
conesponding serving cell and any associated SCI transmissions when 1he conesponding t1meA lignmentT!mer is not 
running. 

NOTE: A MAC entity stores or maintains NrA upon expiry of associated timeAlzgnmentTimer, where NTA is 
defined in [7j. The MAC entitv applies a received Timing Advance Command MAC control elemeni and 
starts associated timeAl!gnmeniTimer also when the timeAlignmentTin1er is not nmning. 

5.3 DL-SCH data transfer 

5.3.1 DL Assignment reception 

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC 
entity and provide the relevant HARQ infomtation. 

When the MAC entity has a C-RNTJ, Semi-Persistent Scheduling C-RNTJ, or Temporaiy C-RNTI, the MAC entiiy 
shall for each TTI during which it monitors PDCCH and for each Serving Ceil: 

- if a downlink assignment for ihis TII and this Serving Ceil has been received on the PDCCH for the MAC 
entity's C.-RNTl, or Temporary C.-RNTL 

- if this is the first downlink assigim,ent for this Temporary C-RNTI: 

- consider the J\.'DI to have been toggled. 

- if the downlink assigim1ent is for the MAC entity's C-RNTI and if the previous downlink assignment 
indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the 
MAC enti1y's Semi-Persistent Scheduling C-RNTI or a configured downlink assignment: 

- consider the NDT to have been toggled regardless of the vafoe of ihe NDI. 

indicate the presence of a downlink assigmnem and deliver the associated HARQ mformation to the HARQ 
entity for this TTI. 

- else, if this Serving Cell is the SpCell mid a downlink assignment for this TTI ltas been received for the SpCell 
on the PDCCH of the SpCell for the MAC entity"s Semi-Persistent Scheduling C-RNTI: 

- if the NDT in the received HARQ informaiion is l: 

- consider the NDT not to have been toggled; 

- indicate the presence of a downlink assignment and deliver the associated HARQ infonuation to the 
HARQ enti!y for !his TTL 

else, if the NDl in 1he received HARQ infonnation 1s 0 

- if PDCCH contents indicate SPS release: 

- clear the configured downlink assignment (if any); 

- if the timeAhgnmentTimer associated with the pTAG is rumring: 

- indicate a positive acknowledgement for the dmvnlink SPS release to the physical layer. 

- else: 

- store the downlink assignment and the associated HARQ infonuation as configured downlink 
assignme ni; 

mitialise (if not active) or re-initialise (if already active) the configured downlink assignment 10 s1art 
in this ITI and to recur according to rules in subclause 5.10. l: 
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- set the HARQ Process ID to the HARQ Process ID associated with this TTJ; 

- consider the NDI bit to have been toggled; 

- indicate the presence of a configured downlink assignment and deliver the stored HARQ infom1ation 
to tile HARQ entiiy for ihis TTI. 

else, iJ this Serving Cell is the SpCeH and a downlink assignment for !his TTI has been configured for the SpCeli 
and there is no measurement gap in this TTl and there is no Sidelink Discovery Gap for Reception in this TTI; 
and 

- if this TTI is not an lvIBSFN subframe of the SpCell or the MAC entity is configured with transmission mode 
tm9 or tml 0 on the SpCeli: 

- instmct tile physical layer to receive, in ihis TTL transport block on the DL-SCH according to ihe configured 
downlink assignment and to deliver it to the HARQ entity; 

- set the HARQ Process ID to the HARQ Process ID associated with this TTI: 

- consider the J\.'DI bit to have been toggled; 

- indicate the presence of a configured downlink assigmnent and deliver the stored HARQ information to the 
HARQ entity for tilis TTL 

For configured downlink assignmenis, the HARQ Process ID associated wiih ihis TTI is derived from the following 
equaiion: 

HARQ Process JD ,cc [Hoor(CURRENT__TTI!semiPersistS'c!iedlntervalDL)] modulo numberOfConf,'>PS-Processes, 

where CURRENT_TTI=[(SFN * 10) + subframe number]. 

When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC: 

- if a downlink assignment for this TTI has been received on the PDCCH for the SI-RNTI; 

- if the redundancy version is not defined in the PDCCH format: 

- the redundancy version of the received downlink assignment for this TTI is detennined by Rv~<c = 
ceiling(3/2*k) modnlo 4, where k depends on the type of system information message: for 
SysremlnfbrmatwnBlockl);pel message, k cc (SFN/2) modulo 4, where SFN is !he system frame number: 
for 5,:vstemlnformation messages, k::i modulo 4, i =O, 1, ... , nsw_ 1, where i denotes the subframe number 
within the SI window nsw; 

- indicate a downlink assignn1eni and redundancy version for the dedicated broadcast HARQ process to the 
HARQ entity for tilis TTL 

Wilen 1.he MAC entity has SC-RNTI and/or G--RNTi, 1he MAC entity silali for eacil TTI during whicil ii monitors 
PDCCH for SC-RNTI as specified in [8] and for G-RNTl as specified in subclause 5.7a and for each Serving Cell: 

- if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC 
entity's SC-Ri"JTI or G-RNTI: 

- atiempt to decode the received data. 

- if the data which the MAC entity atiempied io decode was snccessfully decoded for this TB: 

- deliver the decoded MAC PDU to the disassembly and demultiplexing entity. 

5.3.2 

5.3.2.1 

HARQ operation 

HARO Entity 

There is one HARQ entity at the MAC entity for each Serving Cell which maintains a number of parallel HARQ 
processes. Each HARQ process is associated with a HARQ process identifier. The HARQ entiiy directs HARQ 
infom1ation and assoc1a1ed TBs received on tile DL--SCH to the corresponding H ARQ processes (see subdause 5.3.2.2). 
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The number ofDL HARQ processes per HARQ entity is specified in [2], clause 7. 

When the physical layer is configured for dmvnlink spatial multiplexing [2], one or two TBs are expected per subframe 
and ihey are associaied wiih the same HARQ process. Otherwise, one TB is expected per subframe. 

The MAC enti1y shall: 

[fa downlink assignment has been indicated for this TTI: 

allocate the TB(s) received from the physical layer and the associated HARQ infonnation to the HARQ 
process indicated by the associated HARQ infomiation. 

- If a downlink assignment has been indicated for the broadcast HARQ process: 

- allocate the received TB to the broadcast HARQ process. 

NOIB: In case of BCCH a dedicated broadcast HARQ process is used. 

5.3.2.2 HARO process 

For each subframe where a transmission iakes place for the HARQ process, one or two (in case of downlink spatial 
multiplexing) TBs and the associated HARQ rnformaiion are received from the HARQ entity. 

For each received TB and associated HARQ information, the HARQ process shall: 

- if the NDI, when provided, has been toggled compared to the value of the previous received transmission 
corresponding to this TB; or 

- if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB 
according io the system information schedule indicated by RRC; or 

if this is the very first received transmission for tlns TB (i.e. there is no previous NDl for this TB): 

consider this transmission to be a new transmission. 

else: 

- consider this transmission to be a retransmission. 

The J\i./l,.C entity then sliall: 

- if this is a neiv transmission: 

- attempt to decode the received data. 

- else if this is a retransmission: 

- if the data for this TB has not yet been successfully decoded: 

- combine the received data with the data currently in the soft buffer for this TB and attempt to decode the 
combined data. 

if the data wlnch the MAC entity attemp!ed to decode was successfully decoded for this TB; or 

if the data for this T1-3 was successfully decoded before: 

if the HARQ process is equal to the broadcas! process: 

- deliver the decoded MAC PDU to upper layers. 

- else if this is the first successful decoding of the data for this TB: 

- deliver the decoded MAC PDU to the disassembly and demultiplexing entity. 

- generate a positive acknmvledgement (ACK) ofthe data in this TB. 

- else: 
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- replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode. 

- generate a negative acknowledgement (NACK) of the data in this TB. 

- if the HARQ process is associated with a transmission indicated with a Temporary C-RNTJ and ihe Contention 
Resolution is not yet successful (see subclause 5. l .5 ); or 

ff the HARQ process is equal to tile broadcast process; or 

ff the iimeAlignmentTimer, associa1ed with the TAG containing tile serving cell on which 1he HARQ feedback is 
to be transmitted, is stopped or expired: 

- do not indicate the generated positive or negative acknowledgement to the physical layer. 

- else: 

- indicate the generated positive or negative acknowledgement for this TB to the physical layer. 

The "NIAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when 
determining ifNDI on PDCCH for its C-RNTI has been toggled compared io ihe value in ihe previous transmission. 

NOTE: When 1he MAC entity is configmed with more 1han one serving ceH, UE behaviors for stonng data to the 
soft buffer is specified in [2]. 

NOTE: If the l\1AC entity receives a retransmission with a TB size different from the last valid TB size signalled 
for this TB. the UE behavior is left up to UE implementation. 

5.3.3 Disassembly and demultiplexing 

The MAC entity shall disassemble and demultiplex a MAC PJJU as defined in subclause 6.1.2. 

5.4 UL-SCH data transfer 

5.4.1 UL Grant reception 

In order to transmit on the UL-SCH the MAC entity must have a valid uplink grant (except for non-adaptive HARQ 
retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be 
configured semi-persisienily. To perform requested transmissions, the MAC layer receives HARQ information from 
lower layers. Wilen the physical layer is configmed for uplink spatial multiplexing, the MAC layer can receive up to 
two grants (one perHARQ process) for the same TTI from lower layers. 

If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI. or a Temporary C-RNTI, the MAC entity shall 
for each TTI and for each Serving Celi belonging to a TAG ihai has a running timeAlignmentTimer and for each grant 
received for tilis TTi. 

ff an uplink grant for tins TTJ and this Serving Cell has been received on tile PDCCH for the MAC entity's C­
RNTI or Temporary C-RNTI: or 

- if an uplink grant for this TTI has been received in a Random Access Response: 

- if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity 
for the same HARQ process was either an uplink: grant received for the MAC entity's Semi-Persistent 
Scheduling C--RNTI or a configured uplink gran!: 

consider the NJJI to have been toggled for the corresponding HARQ process regardless of the value of tile 
NDI. 

- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI. 

- else, if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell on the 
PDCCH ofthe SpCell for the MAC entity's Semi-Persistent Scheduling C-RNTI: 

- if the NDT in the received HARQ informaiion is i: 
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- consider the J\.'DI for the corresponding HARQ process not to l1'lve been toggled; 

- deliver the uplink grant and the associated HARQ information to the HARQ entify for this TTI. 

- else if ihe NDI in the received HARQ information is O: 

- if PDCCH contents indicate SPS release: 

- clear the configured uplink grant (if any). 

- else: 

store the uplink grant and the associated HARQ information as configured uphnk grant; 

initialise (if not active) or re--imtialise (if already active) the configured uplink gram to start in this TI1 
a11d to recur according to rules in subclause 5.10.2; 

- consider the NDI bit for the corresponding HARQ process to have been toggled; 

- deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this 
TII. 

- else, if this Seiving Cell is the SpCell and an uplink grant for this TT[ has been configured for the SpCell: 

- consider the NDT bit for the corresponding HARQ process to have been toggled; 

deliver the configured uplink grant and the assoc1a1ed HARQ infonnation to the HARQ entity for this TTL 

NOTE: The period of configured uplink grants is expressed in TTis. 

NOTE: If 1he MAC enh!y receives both a grant in a Random Access Response and a grant for its C.-RNTr or 
Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL subframe, the 
MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or 
Semi persistent scheduling C-RNTL 

NOTE: When a configured uplink grant is indicated during a measurement gap and indicates an UL--SCH 
transmission during a measurement gap, the MAC entity processes the grant but does not transmit on UL­
SCH. 

5.4.2 HARQ operation 

5.4.2.1 HARO entity 

There is one HARQ entity at the MAC entity for each Serving Cell with configured uplink, which maintains a number 
of parallel HARQ processes allowing transmissions to take place continuously while waiting for the HARQ feedback 
on the successful or unsuccessfol reception of previous transmissions. 

The number of parallel HARQ processes per HARQ entity is specified in [21, clause 8. 

When the physical layer is configured for uplink spatial multiplexing [2], there are two HARQ processes associated 
with a given TTL Otherwise there is one HARQ process assoc1a1ed with a given TTL 

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process(es) for ·which 
a transmission should take place. It also routes the received HARQ feedback (ACK/NACK inform'ltion), MCS and 
resource, relayed by tile physical layer, to tile appropriate HARQ process(es). 

When TI'T bundling is configured, the parameter TTIBUNDLESIZE provides the number ofTTls of a TII bundle. 
TTI bundling operation relies on the Hf\RQ ent.i!y for invoking the same HARQ process for each t.Tansmission that is 
part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for 
feedback from previous transmissions according to Tn __ BU1'IDLE __ SIZE. The HARQ feedback of a bundle is only 
received for the last TTI of the bundle (i.e the TTJ corresponding io TTTBUNDLESIZE), regardless ofwiletiler a 
transmission in that TTI takes place or not (e g. when a measurement gap occurs). A retransmission of a TT[ bundle is 
also a TTI bundle. TTI bundling is not supported when the MAC entity is configured with one or more SCells with 
configured uplink. 
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TTI bundling is not supported for RN communication with the E-UTRAN in combination with an fu"J subframe 
configuration. 

For transmission of Msg3 during Random Access (see subclanse 5. l .5) TTI bundling does noi apply. 

For each TTl, ihe HARQ entity shall: 

idenbly the HARQ process(es) associated wi!h !his Tl1, and for each identified HARQ process: 

if an uplink grant has been indicated for !his process and tilis TTi. 

ff the received grant was not addressed 10 a Temporary C-RNTl on PDCCH and if the NDI provided in 
the associated HARQ information has been toggled compared to the value in the previous transmission of 
ihis HARQ process; or 

- if the uplink grant was received on PDCCH for the C-RNT[ and the HARQ buffer of the identified 
process 1s empty; or 

ff the uplink grant was received in a Random Access Response: 

ff there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access 
Response: 

- obtain the MAC PDU to transmit from the Msg3 buffer. 

- else: 

- obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity; 

- deliver the MAC PDU and the uplink grant and the HARQ infom1ation to tile ideniified HARQ 
process: 

instrnct the identified HARQ process to trigger a new transmission. 

else: 

- deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ 
process: 

- instmct the identified HARQ process to generate an adaptive retransmission. 

- else, if the HARQ buffer of this HARQ process is not empty: 

- instruct ihe identified HARQ process to generate a non-adaptive reiransrnission. 

Wilen determining ifNDI has been toggled compared io ihe value in ihe previous tsansmission the MAC enti1y shall 
ignore NDI received in all uplink grants on PJJCCH for its Temporary C--RNTI. 

5.4.2.2 HARQ process 

Each HARQ process is associated ·with a HARQ buffer. 

EachHARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions 
that have taken place for ihe l\JIAC PDU currently in the buffer, and a state variable HARQ FEEDBACK, which 
indicates the HARQ feedback for ihe MAC PDU currenily in the buffer. Wilen ihe HARQ process is established, 
CURRENT TX NB shall be initialized to 0. 

The sequence of redundancy versions is 0, 2. 3. 1. The variable CURRENT_lRVis an index into the sequence of 
redundancy versions. This vaiiable is up-dated modulo 4. 

New transmissions are perfonned on the resource and with the MCS indicated on PDCCH or Random Access 
Response. Adapiive retransmissions are performed on the resource and, if provided, with the MCS indicated on 
PDCCH. Non-adaptive retransnnssion is perfonned on the same resource and wi!h 1he same MCS as was used for the 
last made transmission attempt. 
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The MAC entity is configured ·with a Maximum number of HARQ transmissions and a Maximum number of Msg3 
HARQ transmissions by RRC: maxHAF<-Q-Tx and maxHARQ-Af~g3Tx respectively. For transmissions on all HARQ 
processes and all logical channels excep! for transmission or a MAC PDU stored in the Msg3 buffer, the maximum 
number of transmissions shall be set to maxHARQ-Tx. For transmission of a J\t1AC PDU stored in the Msg3 buffer, the 
maximum number of transmissions shall be set to maxHARQ~Msg3Tx. 

When the HARQ feedback is received for this TB, the HARQ process shall: 

- set HARQ FEEDBACK to the received value. 

[f the HARQ entity requests a new transmission, the HARQ process shall: 

set CURRENTTXNB to O; 

set CURRENT IRV to O: 

store the MAC PDU in the associated HARQ buffer: 

- store the uplink grant received from the HARQ entity: 

- set HARQ_FEEDBACK to NACK: 

- generate a transmission as described belmv. 

If the HARQ entity requests a retransmission, the HARQ process shall: 

- increment CURRENT __ TX_N"B by i; 

- if the HARQ entiiy requests an adaptive retransmission 

- siore the nplink grant received from the HARQ enti1y; 

- set CURRENT IRV to the index corresponding to the redundancy version value provided in the HARQ 
informaiion: 

set HARQFEEDBACK to NACK; 

- generate a transmission as described below. 

- else if the HARQ entity requests a non-adaptive retransmission: 

- ifHARQ_FEEDBACK = NACK: 

- generate a transmission as described below. 

NOTE: When receiving a HARQ ACK alone. the MAC entity keeps the data in the HARQ buffer. 

NOTE: When no UL-SCH transmission can be made due to the occuuence of a measmement gap. no HARQ 
feedback can be received and a non-adaptive retransmission follows. 

To generate a transmission, the HARQ process silali: 

if the MAC PDU was obtained from the Msg3 buffer: or 

- if Sidelink Discovery Gaps for Transmission are not configured by upper layers, and there is no measurement 
gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a 
transmission for a MAC PDU obtained from the Msg3 buffer in tilis TH; or 

- if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at 
the time of the transmission and, in case or retransmission, the retransmission does not collide wi!h a 
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transmission for a MAC PDU obtained from the Msg3 buffer, and there is no Sidelink Discovery Gap for 
Transmission in this TII; or 

- if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at 
the time of tile transmission and. in case of retransmission. the retransmission does not collide witil a 
transmission for a MAC PDU obtained from the Msg3 buffer. and there is a Sidelink Discovery Gap for 
Transmission, and there is no configured grant for transmission on SL-DCH in this ITI: 

- instmct tile physical layer to generate a transmission according to the stored uplink grant witil tile redundancy 
version correspondrng 10 !he CURRENTIRV value; 

increment CURRENT_lRVby 1; 

if there is a measurernem gap or Side link Discovery Gap for Reception at the time of the HARQ feedback 
reception for this transmission and if the Iv1AC PDU was not obtained from the Msg3 buffer: 

- set HARQ __ FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission. 

After perfomling above actions, the HARQ process then shall: 

- if CURRENT TX NB = maximum number of transnlissions -- 1: 

- flush the HARQ buffer; 

5.4.3 Multiplexing and assembly 

5.4.3.1 Logical channel prioritization 

The Logical Channel Piioritization procedure is applied when a new transmission is peiformed. 

RRC controls the scheduling of uplink data by signalling for each logical channel: pnorzty where an increasing przorUy 
value indicates a lower priority level, prioritzsedBztRate which sets the Prioritized Bit Rate (PBR). bucketSizeDuration 
which sets the Bucket Size Duration (BSD). 

The .f\.i./l,.C entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related 
logical channel is established, and incremented by the product PBR x TTI duration for each TTI, ·where PBR is 
Prioritized Bit Rate of logical channelj. However, the value ofBj can never exceed t.he bucket size and if the value of 
Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size. The bucke! size of a logical 
channel is equal to PBR x BSD, ·where PBR and BSD are coufigured by upper layers. 

The Iv1AC entity shall perform the following Logical Channel Prioritization procedure when a new transmission is 
perfonned: 

- The MAC entity shall allocate resources to the logical channels in the following steps: 

Step 1 Ali tile logical channels witil Bj > 0 are allocated resources in a decreasing priority order. If the PBR 
or a log1eal channel is set to "infinity", the MAC emity shall allocate resources for all the data 1ha1 is 
available for transmission on the logical channel before meeting the PBR of the lower priority logical 
channel(s); 

Step 2. the MAC entity shall decrement Bj by the total size of MAC SDUs served to logical channel j in Step 
l 

NOTE: The value ofBj can be negative. 

Step 3: if any resources rernam, an 1he log1eal cilannels are served in a strict decreasrng prionty order 
(regardless of the value ofBj) until either the data for that logical channel or the UL grant is exhausted, 
whichever comes first. Logical channels configured ·with equal priority should be served equally. 

- The UE shall also follow the rules belmv during the scheduling procedures above: 
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- the UE should not segment an RLC SDU ( or partially transmitted SDU or retransmitted RLC PDU) if the 
whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the 
associated MAC entity; 

if the UE segments an RLC SDU from the logical channel, it shall maximize tile size or the segmem to fill 
the grant of the associated MAC entity as much as possible; 

- the UE should maximise the transmission of data. 

- if the MAC entity is given an UL grant size tl1'lt is equal to or larger than 4 bytes while having data available 
for transmission, the MAC entity shall not transmit only padding BSR and/or padding (unless the UL grant 
size is less 1han 7 bytes and an AMD PDU segment needs to be transmitted). 

The MAC entity shall not transmit data for a logical channel corresponding to a radio bearer that is suspended (the 
conditions for when a radio bearer is considered suspended are defined in [8]). 

For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority 
in decreasing order: 

- MAC control element for C-RNTI or data from UL-CCCH; 

- MAC control element for BSR, with exception of BSR included for padding; 

- MAC control element forPHR, Extended PHR, orDual Connectivity PHR; 

MAC control element for S1delink BSR, wi!h exception of Sidelink BSR inclnded for padding; 

data from any Logical Channel, except data from UL-CCCH; 

- MAC control element for B SR included for padding; 

- MAC control element for Sidelink BSR included for padding. 

NOTE: When the MAC entity is requested to transmit multiple MAC PDU s in one TTI, steps 1 to 3 and the 
associated rules n1'ly be applied either to each grant independently or to the sum of the capacities of the 
grants. Also the order in which the grants are processed is left up to UE implementation. Ii is up to the UE 
implementation to decide in which MAC PDU a MAC control element is included when MAC enti!y is 
requested to transmit multiple MAC PDUs in one TTL When the UE is requested to generate MAC 
PDU (s) in two MAC entities in one TTI, it is up to UE implementation in which order the grants are 
processed. 

5.4.3.2 Multiplexing of MAC Control Elements and MAC SDUs 

The MAC entity shall multiplex MAC control elements and MAC SD Us rn a MAC PDU according 10 subclauses 
5.4.3.l and6.i.2. 

5.4.4 Scheduling Request 

The Scheduling Request (SR) is used for requesting UL--SCH resources for new transmission. 

When an SR is triggered, it shall be considered as pending until ii 1s cancelled< Ali pending SR(s) shall be cancelled and 
sr-Proh1bitT1mer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR ·which contains buffer 
status up to (and including) the last event that tiiggered a BSR (see subclause 5.4.5), or, if all pending SR(s) are 
triggered by Sidelink BSR, when a MAC PDU is assembled and this PDU includes a Sidelink BSR which contains 
buffer status up to (and including) the last event that 1riggered a Sideiink BSR (see subclause 5. l4. i .4), or, if all pending 
SR(s) are triggered by Sidelink BSR, ·when upper layers configure autonomous resource selection, or when the UL 
grant(s) can accommodate all pending data available for transmission. 

If an SR is triggered and there is no other SR pending, the MAC entity shall set the SR COUNTER to 0. 

As long as one SR is pending, the MAC entity shall for eacil TTI: 

- if no UL-SCH resources are available for a transmission in this TTI: 
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- if the MAC entity has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access 
procedure (see subclanse 5. l) on the SpCell and cancel ail pending SRs: 

- else if the MAC entity has at least one valid PUCCH resource for SR configured for tilis TTI and if this TI'T 
is not part of a measurement gap and if sr-ProhibitTimer is not running: 

- if SR COUNTER < dsr-TransMax: 

- increment SR_COiJNTER by l; 

- instruct the physical layer to signal the SR on one valid PUCCH resource for SR; 

- start the sr-ProhibitTimer. 

- else: 

- notify RRC to release PUCCH for all serving cells; 

- notify RRC to release SRS for all serving cells; 

- clear any configured downlink assignments and uplink grants: 

- initiate a Random Access procedure (see subclause 5. l) on ihe SpCell and cancel all pending SRs. 

NOTE: The selection ofwilici1 valid PUCCI-I resource for SR io signal SR on when the MAC entiiy has more 
1han one valid PUCCH resource for SR in one TTI is left 10 UE implementation 

5.4.5 Buffer Status Reporting 

The Buffer Status reporting procedure is used to provide the serving e1'.tl ·with infonnation about the amount of data 
available for trnnsrniss10n in the UL buffers associated with the MAC entity. RRC controls BSR repo1ting by 
configuring the 1hree tuners periodicBSR--Timer. ret'd3SR--T1mer and logicalChannetS.R-ProhibitTtmer and by, for eacil 
logical channel, optionally signalling logica/ChannelGroup which allocates the logical channel to an LCG [8]. 

For the Buffer Statns reporting procedure, the MAC entity shall consider all radio bearers which are not suspended and 
may consider radio bearers which are suspended. 

A Buffer Sta1us Repori (BSR) shall be triggered if any of tile following events occur: 

•· UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC emity or 
in the PDCP emity (the defini1ion of what data shall be considered as available for transmission is specff1ed in 
[3] and [4] respectively) and either the data belongs to a logical channel with higher prioiity than the priorities of 
ihe logical channels wilicil belong io any LCG and for which data is already available for transmission, or there 
is no data available for transmission for any of 1he log1eal channels which belong to a LCG, in which case tile 
BSR is referred below to as "Regular BSR"; 

- UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status 
Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR"; 

- retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels 
which belong to a LCG, in which case ihe BSR is referred below io as "Regular BSR"; 

periodicBSR--Timer expires, in which case the BSR is referred below to as "Penodic BSR". 

For Regular BSR: 

if the BSR 1s 1riggered due to data becoming available for tmnsrniss10n for a logical channel for wilicil 
logica/ChannelS1'?.-ProhibitTimer is configured by upper layers: 

- start or restart the logicalChannel::-,"R-ProJ11b1tTimer; 

- else: 

- if running, stop the log1calCha11nelSR-Proh1bztTimer. 

For Regular and Periodic BSR: 
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- if more tl1'ln one LCG has data available for transmission in the TTT ·where the BSR is transmitted: report Long 
BSR; 

- else report Short BSR. 

For Padding BSR: 

ff the number of padding bits is equal to or larger than the size ofthe Short BSR plus its subheader bm smaller 
than the size of the Long BSR plus its subheader: 

- if more than one LCG has data available for transmission in the TTI ·where the BSR is transmitted: report 
Tnmcated BSR of the LCG with the highest piiority logical channel with data available for tram;mission; 

- else report Shori BSR. 

- else if ihe number of padding bits is equal to or larger tilan the size of the Long BSR plus its subileader, report 
Long BSR. 

[f the Buffer Status reponing procedure determines that at least one BSR has been 1riggered and no! cancelled: 

ff the MAC entity bas UL resources allocated for new transmission for this TTI: 

- instruct the Multiplexing and Assembly procedure to generate the BSR Iv1AC control element(s); 

- start or restart perwd1cBS1'?.-Timer except when all the generated B SRs are Tmncated BSRs; 

- start or restart retxBSR-Timer. 

- else if a Regular BSR has been triggered and logicalChannelSR-ProJ11b1tTimer is not mnning: 

- if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for 
transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is seiup 
by upper layers: 

a Scheduling Request shall be triggered. 

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the 
time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR sl111l have precedence over the 
padding BSR. 

The MAC enti1y shall restart retxBSR--Timer upon indication of a grani for transmission of new daia on any 1..JL-SCH. 

All triggered BSRs shall be cancelled in case the UL grani(s) in this subframe can accornmodaie all pending data 
available for trnnsmiss10n bm 1s not sufficient to additionally accommodate the BSR MAC control element plus i!s 
sub header. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission. 

The MAC entity shall transmit at most one Regular/Peiiodic BSR in a TTI. If the MAC entity is requested to transmit 
multiple MAC PD1..Js in a Tl'l, it may include a padding BSR in any of ihe MAC PDUs which do not cont.ain a 
Regular/Periodic BSR. 

All BSRs transmitted in a TTl always reflect the buffer status after all MAC PD Us have been bmit for th1s TTL Each 
LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting 
buffer status for this LCG. 

NOIB: A Padding BSR is not allowed to cancel a triggered Regular/Periodic BSR. A Padding BSR is triggered 
for a specific MAC PDU only and tile trigger is cancelled when ihis MAC PDU has been built 

5.4.6 Power Headroom Reporting 

The Pmver Headroom reporting procedure is used to provide the serving eN"B with information about the difference 
between the nominal UE maximum irnnsmit power and ihe estimated power for UL-SCH transmission per activated 
Serving Celi and also wi!h information about the difference between the nominal UE maximum power and the 
estimated power for UL-SCH and PUCCH transmission on SpCell and PUCCH SCell. 

The reporting period, delay and mapping of Power Headroom are defined in subclause 9 .1.8 of [9]. RRC controls Power 
Headroom reporting by configuring the tiNo timers penodicPHR-Tzmer and prohUJitPHR-T1mer, and by signalling dl-
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PathlossChange which sets the change in measured downlink pathloss and the required power backoff due to power 
management (as allowed by P-MJ)Rc 1101) io trigger a PHR [8]. 

A Power Headroom Repori (PHR) shall be triggered if any of the following events occur: 

- prohibitPHR.-Tzmer expires or has expired and ihe path loss ilas changed more tilan dl-PathlossChange dB for at 
least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last 
transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission; 

- periodicPHR-T!mer expires; 

- upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which 
is not used to disable the funciion: 

- activation of an SCeli of any MAC entity with configured uplink. 

addibon of the PS Cell 

prohib1tPJ-m-foner expires or has e:s;pired, when the MAC enbty bas UL resources for new transmission, and 
the follmving is true in this TTI for any of the activated Serving Cells of any MAC entity with configured uplink: 

- there are UL resources allocated for transmission or there is a PUCCH transmission on this cell. and tile 
required power backoff due to power management (as allowed by P-MPRc [ lO]) for this cell has changed 
more than dl-PathlossChange dB since tile last transmission of a PHR when ihe MAC entity had UL 
resources allocated for transmission or PUCCH transmission on this cell. 

NOTE: The MAC entity should avoid triggering a PHR when the required power backoff due to power 
management decreases only temporarily ( e.g. for up to a few tens of milliseconds) and it should avoid 
reflecting such temporary decrease in the values of Pc::v,Ax.ciPH when a PHR is t.riggered by other 
1riggering conditions. 

ff the MAC emity has UL resources allocated for new trnnsnnssion for this TTI the MAC entity shall 

- if it is the first UL resource allocated for a neiv transmission since the last MAC reset, start periodicPHR-T1mer: 

- if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not 
cancelled, and; 

- if the allocated UL resources can acconm1odate a PHR MAC control element plus its sub header if neither 
ex:tendedPHR nor dualConnectivztyPHR is configured, or the Extended PHR MAC control element pl!ls its 
s1Jbheader if extendedPHR is configured, or the Dual Connecfrvity PHR MAC control element plus its subheader 
if dua!ConnectlvityPHR is configured, as a result of logical channel prioritization: 

- if extendedPJ-JR is configured: 

- for each activated Serving Cell with configured uplink: 

- obtain the value of the Type i power headroom; 

if the MAC entiiy has UL resources allocaied for t.ransmission on this Serving Cell for tilis TT[: 

- obtain the value for the corresponding PcMAX,c field from tile physical layer; 

- if szmultaneousPUCCH-PUSCH is configured: 

- obtain tile value of the Type 2 power headroom for the PCell; 

obtain tile value for the corresponding PcMAX,c field from tile physical layer (see subda1Jse 5. l. 12 of 
[2]); 

- instruct the Multiplexing and Assembly procedure to generate and transmit an Extended PHR MAC 
control element for extendedPJ-JR as defined in subclause 6.l.3.6a based on the values reported by the 
physical layer; 

- else if extendedfi-fR2 is configured 

for each activated Seiving Cell w1th configured uplink: 
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- obtain the value of the Type i power headroom: 

- if the MAC entify has UL resources allocated for transmission on this Serving Cell for this TIT: 

- obtain the value for the corresponding PcMAX,c field from tile physical layer; 

- if a PUCCH SCell is configured and activated: 

- obtain tile value of the Type 2 power headroom for the PCell and PUCCI-I SCeli; 

- obtain tile values for the corresponding PcMAX.c fields from the physical layer (see Sllbcbuse 5. l 1.2 of 
ill}; 

- else: 

- if s1multaneousPUCCH-PUSCH is configured for the PCell: 

- obtain the value of the Type 2 power headroom for the PCell: 

- obtain the value for the corresponding PCMAX,c field from the physical layer (see subclause 
5. U.2 of[2]): 

- instmct the Multiplexing and Assembly procedme to generate and transmit an Exiended PHR MAC 
control element for extendedPHR2 accordrng 10 configured S'ervCellfndex and the PUCCH(s) for the 
MAC entity as defined in subclause 6.1.3.6a based on the values reported by the physical layer: 

- else if dualConnecflvityPHR is configured: 

- for each activated Serving Cell with configured uplink associated with any MAC entity: 

- obtain the value of the Type i power headroom: 

- if this MAC entity has UL resources allocated for transmission on this Serving Cell for this TTT or if 
tile oiher MAC entity has UL resources allocated for transmission on this Seiving Cell for this TTI 
andphr-ModeOtherCG is se! to reatby upper layers: 

- obtain the value for the corresponding PcrvLu.c field from the physical layer; 

- if simuitaneousPUCCH-PUSCH is configured: 

- obtain the value of the Type 2 power headroom for the SpCell: 

- obtain the value for the corresponding Pc:rvIAX.c field for the SpCell from the physical layer (see 
subclause 5. l. l.2 of [21); 

- obtain tile value of the Type 2 power headroom for the SpCell oft.he other MAC entity; 

- if phr-ModeOtherCG- is set to real by upper layers: 

obtain tile value for the corresponding PcMAx.c field for the SpCell of the other MAC enti!y from the 
physical layer ( see subclause 5. L 1.2 of [21); 

- instruct the Multiplexing and Assembly procedure to generate and transmit a Dual Connectivity PHR 
MAC control element as defined in subclause 6.1.3 .6b based on the values reported by the physical layer; 

- else: 

- obtain the value of the Type l power headroom from the physical layer; 

- instmct the Multiplexing and Assembly procedme to generate and transmit a PHR MAC control element 
as defined in subclause 6. l .3 .6 based on the val!le reported by tile physical layer; 

s!art or restart periodicPHR--T1mer: 

s!art or restart proh1bitPHR-Timer; 

- cancel all triggered PHR(s). 
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5.5 PCH reception 
When the lVlAC entity needs to receive PCH, the J\t1AC entity shall: 

- if a PCH assignment has been received on the PDCCH for the P-RNTI: 

- attempt to decode the TB on the PCH as indicated by the PDCCH information. 

- if a TB on the PCH has been successfully decoded: 

- deliver the decoded l'vIAC PDU to upper layers. 

5.6 BCH reception 
When the MAC entity needs to receive BCH, the MAC enti1y shall: 

- receive and attempt to decode the BCH; 

- if a TB on the BCH has been successfully decoded: 

- deliver the decoded l'vIAC PDU to upper layers. 

5.7 Discontinuous Reception (DRX) 
The J\t1AC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring 
activity for the l'vIAC enti1y"s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, Semi-Persistent Scheduling C-RNTI 
(if configured), eTMTA-RNTl (if configured) and SL-RNTI (if configured). Wilen in RRC CONNECTED, ifDRX is 
configured, the MAC enbty is allowed to monitor the PDCCH discontinuously using the DRX operation specified in 
this subclause; otherwise the MAC entity monitors the PDCCH continuously. When using DR.X operatioJL the J\i./l,,.C 
entity shall also monitor PDCCH according to requirements found in other subclauses of this specification. RRC 
contsols DRX operation by configuring the timers onDurationTinwr, drx:-lnactivztyTimer, drx-RetransmzssionTimer 
(one per DL HARQ process except for the broadcast process), the longDRX-Cycie, the value of the drxStartOjjset and 
optionally the drxShortCycleTzmer and shortDR.Y-Cycle. A HARQ RTT timer per DL HARQ process (except for the 
broadcast process) is also defined (see subclanse 7.7). 

Wilen a DRX cycle is configured, the Active Time includes tile time while 

onDurationTimer or drx-JnactivityTimer or drx-RetransmzsswnT!mer or mac-ContentionResolutionTinwr (as 
described in subclause 5J .5) is nmning; or 

- a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or 

- an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ 
buffer; or 

- a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after 
snccessfui reception of a Random Access Response for tile preamble not selected by the MAC entity (as 
described in subclause 5.1.4). 

When DR.Xis configured, the J\i./l,,.C entity shall for each subframe: 

- if a HARQ RTT Timer expires in this subframe and the data of the corresponding HARQ process was not 
successfully decoded: 

- start the drx-Retransm1ssionTimer for the corresponding HARQ process. 

- if a DRX Command J'vIA.C control element or a Long DRX Command MAC control element is received 

- stop onDurationTimer; 

- stop drx-!nactzvityTimer. 

- if drx--!nactzvityT!mer expires or a DRX Command MAC control element is received int.his subframe: 
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- if the Short DRX cycle is configured: 

- start or restart drxShortCycleTimer; 

- use the Short DRX Cycle. 

- else: 

- use the Long DRX cycle. 

- if drxShortCycleTimer expires in this subframe: 

use the Long DRX cyde. 

•· if a Long DRX Command MAC comrol element is received: 

slop drxShort(vcieTimer; 

use the Long DRX cycle. 

- If the Short DR,X Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = 
(drxStartOfjset) modulo (shortDP,X-Cycle); or 

- if the Long DR,X Cycle is used and [(SFN * l 0) + subframe number] modulo (longDRX-C)de) = drxStartOJJset: 

- siari onDurationTimer. 

- during ihe Aciive Time, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half­
duplex FDD 1..JE operation, if the subframe is not a half-duplex guard subframe [7] and if the subframe is not part 
of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap for 
Reception; or 

- during the Active Time, for a subframe other than a PDCCH-subframe and for a UE capable of simultaneous 
reception and transmission in the aggregaied cells, if ihe subframe is a downlink subframe indicated by a valid 
eIMTA L1 signalling for at least one serving cell not configured with sched11lingCel!ld 18] and if tile subframe is 
not part of a configured measurement gap and if the subframe is not part of a configured Sidelink Discovery Gap 
for Reception; or 

- during the Active Time, for a subframe oiher ihan a PDCCH-subframe and for a 1..JE not capable of simultaneous 
reception and transmission in the aggregated cells, if tile subframe is a downlink subframe ind1eated by a valid 
eIMTA Ll signalling for the SpCell and if the subframe is not part of a configured measurement gap and if the 
subframe is not part of a configured Sidelink Discovery Gap for Reception: 

- monitor the PDCCH; 

- if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this subframe: 

- start the HARQ RTT Timer for ihe corresponding HARQ process; 

- stop the drx-RetransmzsswnT!mer for the corresponding HARQ process. 

- if the PDCCH indicates a new transmission (DL, UL or SL): 

start or restart drx--fnactivliyTimer. 

in current subframe n., if the MAC entity would not be in Active Tnne considering grnnts/assigmnents!DRX 
Cmmnand MAC control elements/Long DRX Command J\,1AC control elements received and Scheduling 
Request sent until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in 
this subciause, type-0-triggered SRS [2] shall not be reported. 

- if CQT masking (cqi-Mask) is setup by upper layers: 

in current subframe n, if onDurationTimer won1d not be miming considering grants/assignments/JJRX 
Command MAC control elements/Long DRX Cmmnand MAC control elements received until and including 
subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, 
CQI!PMI!RUPTI on Pl.JCCH silali not be reporied. 
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- else: 

- in current subframe n. if the MAC entity ·would not be in Active Time considering grnnts/assignments!DRX 
Command MAC control elements/Long DRX Command MAC control elements received and Scheduling 
Request sent unbi and including subframe n--5 when evaluating all DRX Active Time conditions as specified 
in this subdause, CQI/PMI/RI/PTI on PUCCH shall not be reported. 

Regardless of whether the MAC entity is monitoring PDCCH or not the MAC entity receives and transmits HARQ 
feedback and transmits type-l-triggered SRS 12] when such is expected. 

NOTE: The same Active Time applies to all activated serving cell(s) 

NOTE: In case of downlink spatial multiplexing, if a TB is received while tile HARQ RTT Timer is iuirning and 
1he previous transmission of the same TB was received at least N subframes before the cunent subframe 
(where N corresponds to the HARQ RTT Timer). the MAC entity should process it and restart the HARQ 
RTTTimer. 

5.7a Discontinuous Reception (DRX) for SC-PTM 
Each G-RNTI of the MAC entity may be configured by RRC with a DR.,X filllctionaiity that controls the UE's PDCCH 
monitoiing activity for this G-RNTI as specified in [8]. When in RRC)DLE or RRC CO"N1"'ECIBD, if DR.,X is 
configured, the MAC entity is allowed to monitor the PDCCH for this G-RNTI discontinuously using the DRX 
operation specified in !his subclause; otherwise the MAC entity monitors the PDCCH for this G--RNTl continuously. 
For each G-RNTl of the MAC entity, RRC controls its DRX operation by configuring the timers 
onDuratwn T!merSCPTl'vf, drx-JnactivztyTimerSCPTM. the SC>MTCH-Scheduling(vcie and the value of the SC-l'vfTCH­
SchedulingO/Jset. The DRX operation specified in this subclause is peiformed independently for each G-RNTl and 
independently from the DR..X operation specified in subcaluse 5.7. 

When DR..X is configured for a G-RNTI, the Active Time includes the time while: 

- onDurationTimerSCPH1 or drx-InactlvityTimerSCPTlvf is mnning. 

When DR..X is configured for a G-RNTI as specified in [8 j, the MAC entity shall for each subframe for this G-RNTI: 

- if [(SFN * l0) + subframe number] modulo (SC-l'vfTCH-SchedulingCycle) = SC-MTCH-ScheduhngOffset: 

- start onDuratwn T!merSCPTl'vf. 

- during the Active Time, for a PDCCH-subframe: 

- monitor the PDCCH; 

- if the PDCCH indicates a DL transmission: 

- start or restart drx:-lnactivztyTimerSCPTL'vI. 

5.8 MAC reconfiguration 
When a reconfiguration of the MAC entity is requested by upper layers, the MAC entity shall: 

- upon addition of an SCell, initialize the corresponding HARQ entitv; 

- upon removal of an SCell, remove the corresponding HARQ entity; 

- for timers apply the new value when the timer is (re)started; 

- when counters are initialized apply the new maximum parameter value; 

•· for other parameters, apply immediately the configurations received from upper layers< 

5.9 MAC Reset 
If a reset of the MAC entity is requested by upper layers, the MAC entity silali: 
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- initialize Bj for each logical channel to zero; 

- stop (if nmning) all timers; 

- consider all timeAlignmentTimers as expired and perform the corresponding actions in subclause 5.2; 

- set the ND Ts for all uplink HARQ processes to the vafoe O; 

- stop, if any, ongoing RACH procedure; 

- discard explicitly signalled ra--Preamble!ndex: and ra-PRACl-f,Masklndex, if any; 

-· flush Msg3 bnffer; 

-· cancel, if any, triggered Schedulrng Request procedure: 

-· cancel, if any, triggered Bnffer Sta!Us Reponing procedme; 

- cancel, if any, triggered Power Headroom Reporting procedure; 

- flush the soft buffers for all DL HARQ processes: 

- for each DL HARQ process. consider the next received transmission for a TB as the very first transmission; 

- release, if any, Temporaiy C-RNTI. 

5.10 Semi-Persistent Scheduling 
When Semi-Persistent Scheduling is enabled by RRC, the following inforrnation is provided [8]: 

- Semi-Persistent Scheduling C-RNTI: 

- Uplink Semi-Persistent Scheduling interval semiPersistSchedlntervalUL and number of empty transmissions 
before implicit release 1mplicitReleaseAfler, if Semi-Persistent Scheduling is enabled for the uplink; 

- Whether twolntervalsConjig is enabled or disabled for uplink, only for TDD; 

- Downlink Semi-Persistent Scheduling interval semiPersistSchedlntervalDL and number of configmed HARQ 
processes for Semi-Persis1em Scheduling number0/Conf5PS-Processes, if Semi-Persistent Scheduling is 
enabled for the dmvnlink; 

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the corresponding config1ITed grant or 
configured assignment shall be discarded. 

Semi-Persistent Scheduling is supported on the SpCell only. 

Semi-Persistent Scheduling is not suppoiied for RN communication witil the E-UTRAN in combination with an RN 
subframe configura1ion 

NOTE: When eIMTA is configured for the SpCell. if a configured uplink grant or a configured downlink 
assig1m,ent occurs on a subframe that can be reconfigured through eIMTA Ll signalling, then the UE 
behaviour is left imspecified. 

5.10.1 Downlink 

After a Semi--Persistent downlrnk assignment is configured. the MAC entity shall consider sequentially that the N'h 
assignment occurs in the subfran1e for ·which: 

- (10 * SFN +subframe)= [(10 * SFNsrarttimc + subframe,tmttimo) + N * semzPersistSchedlntervalDL] modulo 
]0240. 

Where SFNstarttime and subframe,rnrtrime are the SFN and subframe, respectively, at the time tile configured downlink 
assignment were (re-)inibahsed. 

3GPP 

DAINGEAN 0003282 



Release 13 40 3GPP TS 36.321 V13.0.0 (2015-12) 

5.10.2 Uplink 

After a Semi--Persistent Scheduling uplink grant 1s configured, the MAC entity shall: 

·· if twojntervalsConjig is enabled by upper layer: 

- set the Subframe_ Offset according to Table 7. 4-1. 

- else: 

- set Subframe Offset to 0. 

- consider sequentially that the Wh grant occurs in the subframe for which: 

- (lO * SFN +subframe)= [(10 * SFN,tarttirnc + subframe,tarttimo) + N * semiPersistSchedlntervalUL + 
Subframe Offset* (N modulo 2)] modnlo l0240. 

\1/ilere SFN,rnrt rime and subframestarr tune are tile SFN and subframe, respectively, at the time the configured uplink grant 
were (re-)initialised. 

The .f\.i./l,,.C entity shall clear the configured uplink grant immediately after imphcitRe!easeAjler [8] number of 
consecutive nevv MAC PDU s each containing zero MAC SD Us have been provided by the Multiplexing and Assembly 
entity, on the Semi-Persistent Scheduling resource. 

NOTE: Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grani. 

5.11 Handling of unknownj unforeseen and erroneous protocol 
data 

When a MAC entity receives a MAC PDU for the "NIAC entity's C-RNTI or Semi-Persistent Scheduling C-RNTI, orby 
the configured downlink assignment, or on SL-SCH, containing reseived or invalid values, the MAC entity shall: 

- discard the received PDU. 

When a MAC emity receives a MAC PDU on MCH containing reserved values, the MAC enti!y shall: 

ignore the MAC PDU subheaders containing reserved values and the corresponding MAC SD Us; 

in the MAC control elements, ignore 1he fields containing reserved val!les and the fields associated with the 
fields containing reserved values. 

5.12 MCH reception 
MCH transmission may occur in subframes configured by upper layer for MCCH or MTCH transmission. For each 
such subframe, upper layer indicates if s1gnailingMCS or dataMCS applies. The transmission of an MCH occurs in a set 
of snbframes defined by PAlCH~-Conjig. An MCH Scheduling Information MAC control element is included in the first 
subframe allocated to the MCI-I within 1he MCH schedulrng period to indicate tile pos1tion of each MTCH and unused 
subframes on the MCH. lf pmch-lnfoListE-...:t is configured for an MCH, an Extended MCH Scheduling Information 
MAC control element is included in the first subframe allocated to the coJTesponding MCH within the MCH scheduling 
period to indicate the position of each MTCH and unnsed subframes on the MCH, and to indicate whether MTCH 
transmission is to be Silspended. The MAC entity shall ass1Jme that the firs! scheduled MTCH starts immediately after 
the MCCH or the MCH Scheduling Information MAC control element or the Extended MCH Scheduling Information 
MAC control element if the MCCH is not present, and the other scheduled MTCH(s) start immediately after the 
previous MTCH, at the earliest in the snbframe where the previous MTCH stops. When the MAC entity needs to 
receive MCH. the MAC entity shall 

•· attempt 10 decode the TB on 1he l'vlCH; 

•· if a TB on the MCH has been successfully decoded: 

- demultiplex the MAC PDU and deliver the MAC SDU(s) to upper layers. 
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When the l\!lAC enti1y receives the Extended MCH Scheduling Jnfonnation MAC control element, the MAC entity shall 
indicate tile MTCH(s) to be suspended to the upper layers. 

NOTE: The MAC entiiy should continue receiving MCH until tile MTCH is removed from the MCCH. 

5.13 Activation/Deactivation of SCells 
If the MAC entity is configured with one or more SCells, the ne1work may activate and deactivate the configured 
SCells. The SpCeil is always activated. The network activates and deaciivates ihe SCeli(s) by sending the 
Activation/Deactivabon MAC control element described in subclause 6. l .3.8. Furthermore, the MAC entity maintains a 
sCellDeactivationTimer timer per configured SCell ( except the SCell configured ·with PUCCH, if any) a11d deactivates 
the associated SCell upon its expiry. The same initial timer value applies to each instance of the sCel!DeactivatwnTzmer 
and it is configmed by RRC. The configured SCells are initially deactivated upon addition and after a handover. The 
configured SCG SCelis are initially deacbvated after a SCG change. 

The J\t1AC entity shall for each TTI and for each configured SCell: 

- if the J\i./l,,.C entity receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the 
MAC entity shall in the TTI according to the tinting defined in [2]: 

- activate the SCell; i.e. apply nonnal SCell operation including: 

- SRS transmissions on the SCell; 

- CQI/PMI/RT/PTI reporiing for the SCell; 

- PDCCH monitoring on the SCell: 

PDCCH monitoring for tile SCeil; 

PUCCH transmissions on the SCeil, if configured. 

s1art or restart tile sCetlDeactivationTimer associated with the SCell; 

trigger PHR according to subclause 5.4.6. 

- else, if the MAC entity receives an Activation;Deactivation J\,1AC control element in this TTI deactivating the 
SCell; or 

- if the sCellDeact!vationTimer associated with the activated SCell expires in tllis TTI: 

- in the TTI according to the tinting defined in [2]: 

- deactivate ihe SCeli; 

- stop the sCellDeactivationTimer associaied with the SCell; 

- flush all HARQ buffers associated with the SCell. 

•· if PJJCCH on 1he activa1ed SCell ind1c:ates an uplink grant or downlink assignment; or 

•· if PJJCCH on 1he Serving Cell scheduling tile acbvated SCeil indicates an uplink grant or a downlink assignment 
for the activated SCell: 

- restart the sCellDeactivationTimer associated with the SCell; 

- if the SCell is deactivated: 

- not transmit SRS on the SCell; 

- not report CQI/PMI!RI/PTI for the SCell; 

- not transmit on UL-SCH on the SCell; 

- not transmit on RACH on the SCell; 
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- not monitor the PDCCH on the SCell; 

- not monitor the PDCCH for the SCell; 

- not transmit PUCCI-I on tile SCeiL 

HARQ feedback for the MAC PDl.J containing Activation!Deactivaiion MAC control element shall not be impacted by 
PCeil interruption due to SCeli ac1ivation/deac1ivation [9J. 

NOTE: When SCeli is deacfrvated, the ongoing Random Access procedure on the SCeU, if any, 1s aborted. 

5.14 SL-SCH Data transfer 

5.14.1 SL-SCH Data transmission 

5.14.1.1 SL Grant reception and SCI transmission 

In order to transmit on the SL-SCH the MAC entity must have at least one sidelink grant. Sidelink grants are selected as 
follows 

- if the MAC entity is configured to receive a single sidelink grant dynamically on ihe PDCCH and more daia is 
available in STCH than can be tTa1lsmi1ted in the current SC penod, the MAC entity shall: 

- using !he received sidelink grant determine the set of subframes in which transmission of SCI and 
transmission of first transport block occur according to subclause 14.2.1 of [2]; 

- consider the received side link grant to be a configured sidelink grant occurring in those subframes starting at 
tile beginning of the first available SC Period which starts at least 4 subframes after t.he subframe in which 
the sidelink grant was received, overwriting a previously configured side link grant occurring in the same SC 
period, if available; 

- clear the configured sidelink grant at the end of the corresponding SC Period; 

- else, if the MAC entity is configured by upper layers to receive multiple sidelink grants dynamically on the 
PDCCH and more data is available in STCH t.han can be transmitted in ihe current SC period, the MAC entity 
shall for each received s1delink gran!: 

usmg 1he received sideiink grant detenmne the set of subframes in which transmission of SCI and 
transmission of first transport block occur according to subclause 14 .2.1 of [2]; 

- consider the received side link grant to be a configured side link grant occurring in those subframes starting at 
the beginning of the first available SC Period which starts at least 4 subframes after the subfran1e in which 
ihe sidelink grant was received, overwriting a previously configured side link grant received in the same 
subframe number but in a dilforent rad10 frame as this configured sidelmk grant occmring in the same SC 
period, if available; 

- clear the configured side link grant at the end of the couesponding SC Peiiod; 

- else, if the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources as 
indicaied in subclause 5. l 0.4 of [8] and more data is available in STCH tilan can be iransmitied in the curreni SC 
period, the MAC entity shall for each sidelmk grant to be selected: 

if configured by upper layers to use a single pool of resources 

- select that pool of resources for use; 

- else, if configured by upper layers to use mul1iple pools of resources: 

- select a pool of resources for use from the pools of resources configured by upper layers ·whose associated 
priority list includes the priority of the highest prioiity of the sidelink logical channel in the MAC PDU to 
be tra115rnitted; 
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NOTE: Jf more than one pool of resources has an associated priority list ·which includes the priority of the 
sidelink logical channel with the highest priority in the MAC PDU to be transmitted, ii is left for UE 
implementation which one of those pools of resources to select 

randomly select the time and frequency resources for SL--SCH and SC[ of a sidelink grant from 1he selected 
resource pool. The random function shall be such that each of the allowed selections [2] can be chosen with 
equal probabiliiy; 

- use t.he selected side link grani to determine the set of subframes in which transmission of SCI and 
lrnnsrniss10n of first transpo1t block occm according to subdause 14.2.1 of 12]: 

consider the selected sidehnk grant to be a configured sidelink grant occurring in those subframes starting at 
ihe begimring of the first available SC Period which starts at least 4 subframes after the subframe in which 
the sidelink grant was selected; 

- clear the configured side link grant at the end of the couesponding SC Peiiod; 

NOTE: Retransmissions on SL-SCH cannot occur after the configured sidelink grant has been cleared. 

NOTE: If ihe MAC entiiy is configmed by upper layers to transmii using one or multiple pool(s) of resources as 
indicaied in subclause 5. l0.4 of [8], 1t is ief! for UE irnpiememation how many sidehnk grants 10 select 
witlrin one SC period taking the number of sidelink processes into account 

The .f\i./l,,.C entity shall for each subframe: 

- if the "NIAC entity has a configured sidelink grant occurring in this subframe: 

- if the configured sidelink grant corresponds to transmission of SCI: 

- instmct the physicaJ layer to tram;mit SCI corresponding to t.he configured sidelink grant. 

- else if ihe configured sidelink grant corresponds to transmission of first transport block: 

- deliver the configured sidelink grant and the associaied HARQ information to the Sideiink HARQ Entity 
for tilis subframe. 

NOTE: If 1he MAC entity has multiple configured grants occumng in one subframe and if not ail of them can be 
processed due to the single-cluster SC-FDM restriction, it is left for UE implementation which one of 
these to process according to the procedure above. 

5.14.1.2 Sidelink HARO operation 

5.14.1.2.1 Sidelink HARQ Entity 

There is one Sideiink HARQ Enti!y at the MAC emity for transmission on SL-SCH, which maintains a number of 
parallel Sidehnk processes. 

The number of iransmitting Side link processes associated with the Sidelink HARQ Eniity is defined in [8]. 

A delivered and configured sidelink grani and its associated HARQ infomtation are associated wiih a Sidelink process. 

For each subframe of the SL-SCH and each Sidelink process, the Sidelink HARQ Entity shall: 

- if a sidelink grant has been indicated for this Sidelink process and there is SL data, for sidelink: logical channels 
of Pro Se destination associated with this sidelink grnni, available for transmission: 

obiarn tile MAC PDU from the "Multiplexing and assembly'" entity; 

deliver the MAC PDU and the sideiink grant and the HARQ infomtation 10 !his Sidehnk process; 

instrnct !his Sidehnk process to trigger a new transmission 

- else, if tlris subframe corresponds to retransrrrission opportunity for this Sidehnk process: 
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- instmct this Side link process to tligger a retransmission. 

NOTE: The resources for retransmission opportunities are specified in subclause 14.2. l of [2]. 

5.14.1.2.2 Sidelink process 

The Sidelink process is associated with a HARQ buffer. 

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT lRV is an index into the sequence of 
redundancy vemons This variable is updated modulo 4. 

New transmissions and retransmissions for a given SC penod are performed on the resource indica1ed in the sidehnk 
grant and with the MCS configured by upper layers (if configured). 

If the Sidelink HARQ Entity requests a new transmission, the Sidelink process shall: 

- set CURRENT IRV to O; 

- siore the MAC PDU in the associated HARQ buffer; 

- siore the side link grant received from the Sidelink HARQ Entity; 

- generate a transmission as described below. 

ff the Sidelink HARQ Emity requests a retrnnsnnssion, the Sidehnk process shall: 

•· generate a transmission as described below. 

To generate a transmission, the Sidelink process shall: 

- if there is no uplink transmission or if the MAC entity is able to perform uplink transmissions and transmissions 
on SL-SCH simultaneously at the time of the transmission: 

- instmct the physicaJ layer to generate a transmission according to the stored side link grant with the 
redundancy version conesponding to tile CURRENT_lR V value. 

increment CURRENT_lRV by l. 

5.14.1.3 Multiplexing and assembly 

For PDU(s) associated with one SCI, MAC shall consider only logical chmmels with the san,e Source Layer-2 ID­
Destination Layer-2 ID pair. 

Multiple transmissions ·within overlapping SC periods to different ProSe Destinations are aJlowed subject to single­
cluster SC-FDM consiraini. 

5.14.1.3.1 Logical channel prioritization 

The Log1eal Channel Prioritization procedure is applied wilen a new 1ransmiss10n is perfom1ed. Each sidelink logical 
channel has ax, associated priority ·which is the PPPP. Multiple sidelink logical channels may have the smne associated 
prioiity. The mapping between priority and LCID is left for UE implementation. 

The MAC entity shall perfonn the follmving Logical Channel Prioritization procedure for each SCI transmitted in an 
SC period• 

The MAC entity shall allocate resources to 1he sidehnk logical channels in the following steps: 

Step O: Select a Prose Destinaiion., no! previously selected for this SC period, having tile sidelink logical 
chamiel with the highest priority, an10ng the sidelink logical channels having data available for tra11smission; 
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Step 1 Among the side link logical chmmels belonging to the selected Pro Se Destination and having data 
available for transmission, allocate resources to the side link logical channel with the highest priori1y; 

Step 2: if any resources remain, side link logical channels belonging to the selected Pro Se Desiination are 
served in decreasing order of priori!y !Ul!il e1ther the data for 1he sidehnk logical diannel(s) or the SL grant is 
exhausted, ·whichever comes first. Sidelink logical channels configured with equal priority should be served 
equally. 

- The UE shall also follow the rules below during ihe scheduling procedmes above: 

The UE shall perform the following Logical Channel Prioriiization procedure when a new transmission is performed: 

- the UE shall allocate resources to the sidelink logical ch;mnels according to the following rules: 

- tile UE should not segment an RLC SDU (or partially iransmitied SDU) ifihe whole SDU (or partially 
transmitted SDU) fits into the remaining resources; 

- if the UE segments a11 RLC SDU from the sidelink logical cham1eL it shall maximize the size of the segment 
to fill the grant as much as possible; 

- the UE should maximise the transmission of data; 

- if the MAC enti1y is given an sidelink grani size that is equal to or larger tilan lO byies while having daia 
available for transmission, the MAC entity shall noi transmit only padding. 

NOTE: The rnles above imply that the order by which the s1delink logical channels are served 1s left for UE 
implementation. 

5.14.1.3.2 Multiplexing of MAC SDUs 

The J\i./l,,.C entity shall multiplex J\,1AC SDUs in a J\i./l,,.C PDU according to subclauses 5.14.1.3.1 and 6.1.6. 

5.14.1.4 Buffer Status Reporting 

The side link Bnffer Stains reporting procedure is used to provide ihe serving eNB with information about the amonnt of 
sidelink data available for transmission in the SL buffers associated with the MAC entity. RRC controls BSR reporting 
for the sidelink by configuring the two timers periodic-BS'R-TimerSL 311d retx-BSR-Timer::,L. Each sidelink logical 
channel belongs to a ProSe Destination. Each sidelink logical channel is allocated to an LCG depending on the piiority 
of ihe sidelink logical channel and the mapping between LCG ID and priority which is provided by upper layers in 
logicalChGroupfn/c1List [8]. LCG is defined per ProSe Destination. 

A sideiink B1Jffer Stams Report (BSR) shall be tnggered ff any of the following evems occur: 

•· if the MAC entity has a configmed SL-RNTl: 

SL data, for a sidehnk logical channel of a Pro Se Destination, becomes available for transmission in the RLC 
entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is 
specified in [31 :md [4] respeciively) and eiiher ihe data belongs io a sidelink logical channel wiih higher 
priori!y 1han the priorities of the sidelrnk logical channels which belong to any LCG belongrng to 1he same 
ProSe Destination and for which data is already available for transmission, or there is currently no data 
available for transmission for any of the side link logical chaimels belonging to the same Pro Se Destination, 
in which case ihe Sidelink BSR is referred below to as "Regular Sidelink BSR"; 

- 1.JL resomces are allocated and number of padding bits remaining after a Padding BSR has been triggered is 
equal to or larger than the size of the Sidehnk BSR MAC control element comarning the buffer stat1Js for at 
least one LCG of a Pro Se Destination plus its subheader, in ·which case the Sidelink BSR is referred below to 
as "Padding Sidelink BSR"; 

- retx-BSR.-TzmerSL expires and the MAC entiiy has data available for iransmission for any of the sidelink 
logical channels, in which case the Sidelink BSR is refened below to as "Regular Sidehnk BSR"; 

periodic-BSR-TimerSL expires, in wilidi case the Sidelrnk BSR is referred below to as "Periodic Sidehnk 
BSR"; 

- else: 
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- An SL-RNTI is configured by upper layers and SL data is available for transmission in the RLC entity or in 
tile PDCP entity (the definition of what data shall be considered as available for iransrnission is specified in 
13] and [4] respectively), in which case the Sideiink BSR is referred below to as "Regular Sidelink BSR". 

For Regular and Periodic S1delink BSR: 

- if the number of bits in the UL grant is equal to or larger than the size of a Side link BSR containing buffer status 
for all LCGs having data available for transmission plus its sub header: 

- report Sidelink BSR containing buffer status for all LCGs having data available for transmission; 

- else report Truncated Sidelink BSR containing buffer status for as many LCGs having data available for 
transmission as possible, taking the number of bits in the UL grant into consideration. 

For Padding Side link BSR: 

if the number of padding bits remaimng after a Padding BSR has been triggered 1s equal to or larger than tile size 
of a Sidelink BSR containing buffer statns for all LCGs having data available for transmission plus its 
sub header: 

- report Sidelink BSR containing buffer status for all LCGs having data available for transmission; 

- else report Tmncated Side link BSR coniaining buffer statns for as many LCGs having data available for 
transmission as possible, taking the number of bits in the UL grant into consideration. 

[f the Buffer Statns reponing procedure determines that at least one Sideiink BSR has been tnggered and not cancelled: 

if the MAC entity bas UL resources allocated for new transmission for this TTI and the aHocated UL resources 
can acconunodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel 
prioritization: 

- instruct the Multiplexing and Assembly procedure to generate the Side link BSR MAC control element(s); 

- stari or restart periodic-BSR-TzmerSL excepi when all the generated Sidelink BSRs are Tnmcaied Sidelink 
BSRs: 

start or restart reix-B5R-TimerSL; 

- else if a Regular Sidelink BSR has been triggered: 

- if an uplink grant is not configured: 

- a Scheduling Request shall be triggered. 

A MAC PDU shall contain at most one Sidelink BSR MAC control element even when multiple events trigger a 
Sidelink BSR by the time a Sidelink BSR can be transmitted in vvhich case the Regular Sidelink BSR and the Periodic 
Side link BSR shall have precedence over tile padding Sidelink BSR. 

The MAC enbty shall res1art retx-BSR-TimerSL upon reception of an SL grant 

All triggered regular S1dehnk BSRs shall be cancelled in case the remaining configured SL grnnt(s) vahd for tilis SC 
Period can accommodate all pending data available for transmission. All triggered Sidelink BSRs shall be cancelled in 
case the 'NIAC entity has no data available for transmission for any ofthe sidelink logical channels. All triggered 
Side link BSRs shall be cancelled when a Sidelink BSR (except for Truncated Sideiink BSR) is included in a MAC PDU 
for transmission. AH triggered Sidehnk BS Rs shall be cancelled, and retx-BSR-TimerSL and periodic-BSR- 71merSL 
shall be stopped, when upper layers configure autonomous resource selection. 

The MAC entity shall trans1nit at most one Regular/Periodic Sidelink BSR in a TTL If the MAC entity is requested to 
transmit rnuliiple MAC PDUs in a Tn, it may include a padding Sidelink BSR in any of the MAC PD Us which do not 
contain a Regulaf!1"eriod1e Sideiink BSR. 

All Sideiink BSRs trnnsnntted ma TTi always reflect the bnffer status after all MAC PD Us have been built for this 
TTL Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all Side link 
BSRs reporting buffer status for this LCG. 
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NOTE: A Padding Sidelink BSR is not allowed to cancel a triggered Regular/Periodic Side link BSR. A Padding 
Sidelink BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU 
has been built. 

5.14.2 SL-SCH Data reception 

5. 14.2.1 SCI reception 

SC[ transmitted on the PSCCH indicate if there is a transmission on SL-SCH and provide tile relevani HARQ 
infonnation. 

The MAC entity shall: 

- for each subframe during which the MAC entity monitors PSCCH: 

- if SCI for this subframe has been received on the PSCCH with a Group Destination lD of interest to this 
MAC entity: 

- determine the set of subframes in which reception of the first transport blocks occur according to 
subclanse 14.2.2 of [2] using the received SCI; 

- store the SCI and associated HARQ infom1ation as SC[ valid for tile subframes corresponding to first 
transmission of each transport block; 

- for each subframe for ·which the J\t1AC entity has a valid SCl: 

- deliver the SCI and the associated HARQ infomiation to the Sidelink HARQ Entity. 

5.14.2.2 

5.14.2.2.1 

Sidelink HARO operation 

Sidelink HARQ Entity 

There is one Sidelink HARQ Entity at the MAC enti1y for reception of the SL-SCH which maintains a number of 
parallel Sidehnk processes. Each Sidelrnk process is associated with SCI rn wh1c:h the MAC emity is interested as 
determined by the Group Destimtion ID of the SCI. The Sidelink HARQ Entity directs HARQ information and 
associated TBs received on the SL-SCH to the coJTesponding Sidelink processes. 

The number of Receiving Sidelink processes associated with the Side link HARQ Entity is defined in [8]. 

For each subframe of the SL-SCH, the Side link HARQ Eniity shall: 

- for each SCI valid in this subframe: 

- allocate the TB received from the physical layer and the associated HARQ information to a Sidelink process, 
associate tilis S1delink process with this SCI and consider this transmission to be a new transmission. 

- for each Sidelink process: 

- if this subframe corresponds to retransmission opportunity for the Side link process according to its 

5.14.2.2.2 

associated SCI: 

- allocate the TB received from the physical layer and the associated HARQ infonnation to the Sidelink 
process and consider this transmission to be a retransmission. 

Sidelink process 

For each subframe where a 1ransmiss10n lakes place for the Sidelink process, one TB and the associated HARQ 
information is received from the Side link HARQ Entity. 

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_JRV is an index into the sequence of 
redundancy versions. This variable is updated modulo 4. 
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For each received TB and associated HARQ infonnation, the Sidelink process shall: 

- if this is a new transmission: 

- sei CURRENTTRVto O; 

- siore the received data in the soft buffer and optionally atiempt to decode the received data according to 
CURRENT IRV. 

else ffth1s is a retransmission: 

ff the data for this T1-3 has not ye! been snccessfoily decoded 

- increment CURRENT IRV by 1: 

- combine the received data with the data currently in the soft buffer for this TB and optionally attempt to 
decode the combined data according to the CURRENT_TRV. 

- if the data which the MAC entity attempted to decode was successfully decoded for this TB: 

- iftlris is the first successful decoding of the data for this TB: 

- if the DST field of ihe decoded MAC PDU snbileader is equal to tile 16 MSB of any of the Destination 
Layer--2 lD(s) of the UE for wh1eh the 8 LSB are equal to 1he Group Destination ID in the conesponding 
SCI: 

- deliver the decoded J\t1AC PDU to the disassembly and demultiplexing entity. 

5.14.2.3 Disassembly and demultiplexing 

The MAC eniity shall disassemble and demnltiplex a MAC PDU as defined in subcl:mse 6. l.6. 

5.15 SL-OCH data transfer 

5.15.1 SL-OCH data transmission 

5.15.1.1 Resource allocation 

In order to transnnt MAC PDU(s) on SL-DCH. the MAC entity shall for every discovery period and each MAC PDU 

- if the J\i./l,,.C entity is configured by upper layers ·with a specific grant as specified in [8]: 

- using the specific grant detennine the set of subframes in which a transmission of new MAC PDU(s) occur 
according to subclause 14.3.l of[2]; 

- consider the determined set of subframes to be a configured grant for the corresponding discoveiy period: 

- for every snbframe, if ihe MAC entity has a configured grant occurring in that subframe, deliver ihe 
configmed grant and the MAC PDU to the Sidelink HARQ Enti1y; 

clear the configured grant at 1he end or the conesponding discovery period. 

NOTE: Mapping between grant and physical resources is specified in subclause 9.5.6 or [7] 

- else if the MAC entity is configured ·with a single pool of resources by upper layers: 

- select a random value pl in the range from Oto 1, where the random function shall be such that each of the 
allowed selections can be chosen with equal probability; 

- ifp l is less than txProbability: 

- select a random resource from the pool of resources (excluding any resources which are overlapping with 
PRACH or resomces belonging to tile subframes of resources already selected for transmissions on SL-
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DCH in this discovery period), where the random function shall be such that each of the allowed 
selections (see snbclause l4.3. l of 12]) can be chosen with eqnal probability: 

- using the selected resource determine the set of subframes in which the trans mission of a MAC PDU can 
occur according to subclause 14.3.l of[2] 

- consider the detennined set of subframes to be a configured grant for the corresponding discovery period; 

- for every subframe, if the MAC entity has a configured grant occurring in that subframe, deliver the 
configured grant and the MAC PDU to the Sidelink HARQ Entity; 

- clear the configured grant at the end of the corresponding discovery period. 

5.15.1.2 

5.15.1.2.1 

Sidelink HARO operation 

Sidelink HARQ Entity 

There is one Sideiink HARQ Enti!y at the MAC emity for transmission on SL-DCH, which maimarns one S1delink 
process for each MAC PD U. 

For each subframe of the SL-DCH the Sidelink HARQ Entity shall: 

- if a grant and a MAC PDU has been delivered for this subframe to the Sidelink HARQ Entity: 

- deliver the MAC PDU and the grant to the Sidelink process; 

- instruct the Sidelink process to trigger a new transmission. 

- else, if this subframe corresponds to retransmission opportunity for the Sidelink process: 

- instruct tile Sidelink process to trigger a retransmission. 

5.15.1.2.2 Sidelink process 

The Sidelink process is associated wit.ha HARQ buffer. 

The Side link process shall maintain a state variable CURRENT_TX __ NB, wlnch indicates the rmmber of iransrniss10ns 
that have taken place for the ]VI.AC PDU currently in the buffer. When the Sidelink process is established, 
CURRENT TX NB sl1'lll be initialized to 0. 

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_JRV is an index into the sequence of 
redundancy versions. This variable is up-dated modulo 4. 

The Sidelink process is configured with a maximum number ofHARQ retransmissions by RRC: numRetx. 

ff the Sidelink HARQ Emity requests a new transmission., the Sidehnk process shall: 

·· set CURRENT TX NB to 0: 

-- set CURRENTJR V to O; 

- store the MAC PDU in the associated HARQ buffer; 

- store the grant received from the Sidelink HARQ Entity: 

- generate a trans1nission as described below. 

If t.he Side link HARQ Entity requests a retransmission, the Side link process shaJl: 

- increment CURRENT TX 1'.tl by l; 

- generate a transmission as described below. 
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To generate a transmission, the Sidelink process shall: 

- if there is no uplink transmission, no iransmission or reception on PSCCH, and no transmission or reception on 
PS SCH at the time of ihe transmission; or 

ff there is an uplink transrniss10n, a Sidelink Discovery Gap for Transmission, no transmission or reception on 
PSCCH, and no transmission or reception on PSSCH at the time of transmission: 

- instrnct the physical layer to generate a transmission according to the grant with the redundancy version 
corresponding to the CURRENT_TRVvaJue. 

- increment CURRENT IRV by 1. 

After performing above actions, t.he Sidelink process then shall: 

- if CURRENT TX NB = numRetx: 

flush the HARQ buffer. 

5.15.2 SL-OCH data reception 

5. 15.2.1 Sidelink HARO operation 

5.15.2.1.1 Sidelink HARQ Entity 

There is one Side link HARQ Entity at the MAC enti1y for reception on the SL-DCH which maintains a number of 
parallel Sidehnk processes. The Sidehnk HARQ Entity direc!s HARQ rnformaiion and associated T1-3s received on the 
SL-DCH to the corresponding Sidelink processes. 

The number of receiving Sidelink processes per Side link HARQ Entity is specified in [8]. 

For each subframe of the SL-DCH, the Sidelink HARQ Entity shall: 

- receive the TB and the associated HARQ infonnation from the physical layer; 

- if this subframe corresponds to a new transmission opportunity: 

- allocate the received TB (if any) and the associated HARQ information to a non-running Sidelink process 
and consider this transmission to be a new trnnsnnssion. 

•· else. if this subframe corresponds 10 a retransmission opportnnity: 

- allocate the received TB (if any) and the associated HARQ infommtion to its Sidelink process and consider 
this transmission to be a retransmission. 

5.15.2.1.2 Sidelink process 

For each subframe where a transmission takes place for the Sidelink process, one TB and the associated HARQ 
information is received from the Sidelink HARQ Entity. 

The sequence of redundancy versions is 0, 2, 3, i. The variable CURRENT_ IRV is an mdex rnto the sequence of 
redundancy versions. This variable is updated modulo 4. 

The Sidelink process shall: 

- if this subfrante corresponds to a neiv transmission opportunity: 

- set CURRENT IRV to O; 
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- else, if this subframe corresponds to a retransmission opportunity: 

- increment CURRENT_IRVby 1. 

- if a TB was allocated to the Side link process 

- if this is a new transmission: 

- optionally siore the received data in the soft buffer and attempt to decode the received data according to 
the CURRENT JRV. 

else iJtlns is a retransmission: 

- ifthe data for this TB has not yet been successfully decoded: 

- optionally combine tile received data with the data currently in the soft buffer for this TB and attempt 
to decode the combined data according to tile CURRENT_TRV. 

- if the data which the MAC entity attempted to decode was successfully decoded for this TB: 

- if this is tile first successful decoding of the data for this TB: 

- deliver t.he decoded MAC PDU to upper layers. 

5.16 SL-BCH data transfer 

5.16.1 SL-BCH data transmission 

When instruc1ed to send SL--BCI-L the MAC entity shall 

obtain the MAC PDU to transmit from SBCCH; 

deliver the MAC PDU to the physical layer and instruct it to generate a transmission. 

5.16.2 SL-BCH data reception 

Wilen ihe l\JLAC entiiy needs to receive SL-BCH, the MAC entity shall: 

- receive and attempi to decode the SL-BCH; 

- if a TB on the SL-BCH has been successfully decoded: 

deliver the decoded MAC PDU to upper layers. 

6 Protocol Data Units, formats and parameters 

6.1 Protocol Data Units 

6.1. 1 General 

A l'v'IAC PDU is a bit string that is byte aligned (i.e. multiple of 8 bits) in length. ln the figures in subclause 6. L bit 
strings are represented by tables in which ihe most significant bit is the iefimost bii of the first line of the table, the leas1 
significant bi! 1s 1he rightmost bit on the last hne or the table, and more generally the bit string is to be read from lef! to 
right and then in the reading order of the lines. The bit order of each parameter field within a Ml\C PDU is represented 
·with the first and most significant bit in the leftmost bit and the last and least significant bit in the rightmost bit. 

MAC SDUs are bit strings that are byte aligned (i.e. multiple of 8 bits) in length. An SDU is included into a MAC PDU 
from the first bii onward. 

The MAC eniity shall ignore the value of Reserved bits in downlink MAC PDUs. 

3GPP 

DAINGEAN 0003294 



Release 13 

6.1.2 

52 3GPP TS 36.321 V13.0.0 (2015-12) 

MAC POU (DL-SCH and UL-SCH except transparent MAC and 
Random Access Response, MCH) 

A MAC PDU consists of a MAC header, zero or more MAC Service Daia Uniis (MAC SDU), zero. or more MAC 
control elernems, and optionally padding; as described in Figure 6. l .2-3. 

Both the MAC header and the MAC SDUs are of variable sizes. 

A MAC PDU header consists of one or more MAC PDU subheaders; each subheader corresponds to either a MAC 
SDU, a MAC control element or padding. 

A MAC PDU sub header consists of the five or six header fields R!F2/E/LCID/(F)/L but for the last sub header in the 
MAC PDU and for fixed sized J'vIA.C control elements. The lasi subheader in the MAC PDU and subheaders for fixed 
sized MAC control elements consist solely of the four header fields R/F2/E!LCJD. A MAC PDU subheader 
corresponding to padding consists of the four header fields R!F2/E/LCID. 

1-1 -:-+1-F_2~I _E~--L_Lc_1_0 __ --11 ::; 
R F2 I E I LCID 

F L 

L 

R/F2/EiLCIDiF/L sub-lleader 
witil ?-bits L fieid 

R/F2/E/LCID/F/L sub-header 
with 15-bits Lfl eld 

Figure 6.1.2-1: R/F2/E/LCID/F/L MAC subheader 

I I I 

R I F2 I E I LCID j Oct 1 
e----~-~~--L----------j- Oci2 

L I Oct 3 

R/F2/E/LCID/L sub-header with 16-
bits L field 

Figure 6.1.2-1 a: R/F2/E/LC!D/l MAC subheader 

I I I I 

l~R~I_F2~I_E_I __ L_c1_o_~I Oct: 

R/F2/EiLCID sub-header 

Figure 6.1.2-2: R/F2/E/LCID MAC subheader 

Oct 1 

Oct2 

Oc13 

MAC PDU subheaders have the same order as the corresponding MAC SDUs. Iv1AC control elements and padding. 

MAC control elements are always placed before any MAC SDU. 

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may 
have any value and the MAC entity shall ignore it When padding is performed at the end of the MAC PDU, zero or 
more padding bytes are allowed. 

Wilen single-byte or two-byte padding is required, one or 1wo MAC PDU sub headers corresponding to padding are 
placed at the begimring of the MAC PDU before any other MAC PDU subheader. 

A maximum of one MAC PDU can be transmitted per TB per MAC entity. A maximum of one MCH MAC PDU can 
be transmitted per TTI. 
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R/F2/E/LCID R/F2/E/LCID R/F2/E/LCID/F/L R/F2/E/LCID/F/L 
sub-header sub-header sub-header sub-header 

MAC header 
MAC Control MAC Control 

element 1 element 2 

R/F2/E/LCID/F/L R/F2/E/LCID 
sub-header padding sub-header 

MAC SOU MACSDU 
Padding 

(opt) 

-----------MAC payload------------

Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs 
and padding 

6.1.3 MAC Control Elements 

Buffer Status Report MAC Control Elements 

Buffer Status Report (BSR) MAC control elements consist of either: 

- Short BSR and Tnmcated BSR format one LCG ID field and one corresponding Buffer Size field (figure 
6 l.3.1-l); or 

•· Long BSR format: four Buffer Size fields. conesponding to LCG IDs #0 through #3 (figure 6J.3.1--2). 

The BSR fomtats are identified by MAC PJJU subheaders with LCIDs as specified in table 6.2. l-2. 

The fields LCG ID and Bu:ffer Size are defined as follow: 

- LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is 
being reported. The length of the field is 2 bits; 

- Buffer Size: TI1e Buffer Size field identifies the total aniount of data available across all logical chaimels of a 
logical channel group afier all MAC PDUs for the TTT have been built The amount of daia is indicated in 
number of bytes. I! shall include ail data that is available for trnnsnnssion in the RLC layer and rn tile PDCP 
layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] 
respectively. The size of the RLC and MAC headers are not considered in the buffer size computation. The 
length of this field is 6 bits. If extendedBSR-Sizes is not configured, the values taken by the Buffer Size field are 
shown in Table 6.1.3.1-- l. If extendedBS!{-Sizes is configured. the values taken by the Buffer Size field are 
shown in Table 6.1.3.1-2. 

I I I 

~I _LC_G_ID~I ___ B_u_ff_e_r S_i_ze __ ~I Oct 1 

Figure 6.1.3.1-1: Short BSR and Truncated BSR MAC control element 

Buffer Size #0 I Buffer 
Size#1 

Buffer Size #1 
I 

Buffer Size #2 

Buffer I 

Size #2 
Buffer Size #3 

Oct 1 

Oct2 

Oct 3 

Figure 6.1.3.1-2: Long BSR MAC control element 
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Table 6.1.3.1-1: Buffer size levels for BSR 

Index Buffer Size (BS) value [bytes] Index Buffer Siz.e (BS) value [bytes] 

0 BS= 0 32 1132 < BS <= 1326 

1 0 <BS<::: 10 33 1326 < BS <::: 1552 

2 10 <BS<= 12 34 1552 < BS <= 1817 

3 12 <BS<= ·14 35 1817 <BS<= 2127 

4 14 <BS<= 17 36 2127 < BS <::: 2490 

5 17 <BS<= 19 37 2490 < BS <= 2915 

6 19 <BS<= 22 38 2915 <BS<= 3413 

7 22 <BS<= 26 39 3413 <BS<::: 3995 

8 26 <BS<= 31 40 3995 < BS <= 4677 

9 3·1 <BS<= 36 41 4677 < BS<= 5476 

10 36 <BS<= 42 42 54 76 < BS <::: 6411 

11 42 <BS<= 49 An . .:> 6411 <BS<= 7505 

12 49 <BS<= 57 44 7505 < BS<= 8787 

n 57 <BS<= 67 45 8787 < BS <= 10287 

14 67 <BS<= 78 46 10287 < BS <= 12043 

15 78 <BS<= 91 47 12043 < BS<= 14099 

rn 91 <BS<::: 107 48 14099 < BS <::: 16507 

17 1 07 < BS <= 125 49 16507 < BS <= 19325 

18 125 <BS<= ·146 50 19325 < BS <= 22624 

rn 146 < BS <= 171 51 22624 < BS <"' 26487 

20 171 <BS<= 200 52 26487 <BS<= 31009 

21 200 < BS <= 234 53 31009 <BS<= 36304 

22 234 <BS<= 274 54 36304 < BS <::: 42502 

23 274 <BS<= 321 55 42502 < BS<= 49759 

24 32·1 <BS<= 376 56 49759 < BS<= 58255 

25 376 <BS<= 440 57 58255 < BS <"' 68201 

26 440 <BS<= 515 58 68201 < BS <= 79846 

27 515 <BS<= 603 59 79846 <BS<= 93479 

28 603 < BS <= 706 60 934 79 < BS <= 1 09439 

29 706 < BS <= 826 61 109439 <BS<= 128125 

30 826 <BS<= 967 62 128125 < BS <= 150000 

31 967 < BS <=1132 63 BS> 150000 

Table 6.1.3.1-2: Extended Buffer size levels for BSR 

Index Buffer Size (BS) value [bytes] Index I Buffer Size (BS) value [bytes] 

0 BS= 0 
~,, 
J,:, 4940 <BS<= 6074 

1 0 <BS<= lO 33 6074 <BS<= 7469 

2 10 <BS<= 13 34 7469 <BS<= 9185 

3 l3 <BS<= [6 35 9l85 <BS<= l l294 

4 16 <BS<= 19 36 11294 <BS<= 13888 

5 19<BS<=23 ~,, 
,_'l I 13888 <BS<= 17077 
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6 23 <BS <cc 29 38 17077 < BS <ccc 20999 

7 29 <BS<= 35 39 20999 < BS <= 25822 

8 35 <BS<= 43 40 25822 <BS<= 3 l752 

9 43 <BS<= 53 4l 31752 <BS<= 39045 

10 53 <BS<= 65 42 39045 < BS <= 48012 

i l 65 <BS<= 80 43 48012 < BS <= 59039 

12 80 <BS<= 98 44 59039 < BS <= 72598 

13 98 < BS <cc 120 45 72598 < BS <cc 89272 

14 120 <BS<= 147 46 89272 <BS <= 109774 

15 147<BS<cc 18] 47 !()9774 < BS <ccc 134986 

l6 181 <BS<= 223 48 134986 <BS<= 165989 

17 223 < BS <ccc 274 49 165989 < BS <cc 204 l l 1 

18 274 <BS<= 337 50 204111 <BS<= 250990 

19 337 <BS<= 4l4 51 250990 < BS <= 308634 

20 414 <BS<= 509 52 308634 <BS<= 379519 

21 509 < BS <= 625 53 379519 <BS<= 466683 

22 625 < BS <= 769 54 466683 <BS<= 573866 

23 769 <BS<= 945 55 573866 <BS<= 705666 

24 945 <BS <cc !162 56 705666 < BS <ccc 867737 

25 ll62 <BS<= l429 5'7 . , 867737 <BS<= 106703 i 

26 l429 < BS <ccc l757 58 l 06703 l < BS <cc 1312097 

,,-, 
.;..,/ 1757 <BS<= 2161 59 1312097 <BS<= i6l3447 

28 2 l6 l <BS<= 2657 60 1613447 <BS<= l984009 

29 2657 <BS<= 3267 6] 1984009 <BS<= 2439678 

30 3267 <BS<= 40 l7 62 2439678 <BS<= 3000000 

3 i 4017 < BS <=4940 63 BS> 3000000 

6.1.3.1 a Sidelink BSR MAC Control Elements 

Sideiink BSR and Truncated Sidehnk BSR MAC control elements consist of one Destination Index field, one LCG ID 
field and one corresponding Bnffer Size field per reported target group. 

The Sidelink BSR MAC control elements are identified by J\t1AC PDU subheaders with LCIDs as specified in table 
6.2.1-2. They have variable sizes. 

For each included group, the fields are defined as follows (figures 6.1.3. la-l and 6.1.3. la-2): 

- Destination Index: The Destination index field identifies the PmSe Destination. The length of this field is 4 bits. 
The val!le is set 10 1he index of the destination reponed in destinatwn!nj.0Ltst and if destinaiionlnjoLisrrJC is 
also reported, the value is indexed sequentially across both lists specified in [8]; 

- LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is 
being reported. The length of the field is 2 bits: 

- Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a 
LCG of a ProSe Destination after an MAC PlJUs for the TTI have been built. The amount of data is indicated in 
number of bytes. lt shall include all data that is available for transmission in the RLC layer and in the PDCP 
layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] 
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respectively. The size of the RLC and MAC headers are not considered in the buffer size computation. The 
lengih of this field is 6 bits. The values taken by ihe Buffer Size field are shown in Table 6. l .3 .1-1; 

- R: Reseived bit, set to "O". 

Bnffer Sizes of LC Gs are included in decreasing order of ihe highest priority of the sideiink logical channel belonging 
to the LCG irrespective of the value of the Destination Index field. 

Destination index1 

Buffer Size1 

LCG ID2 I 

Destination indexN 1 

Buffer SizeN-1 

LCG ION I 

LCG I D1 I Buffer Size 1 

Destination index2 

Buffer Size2 

LCG iDN-1 I 8ufferSizeN_, 

Destination index1, 

Buffer SizeN 

Oct 1 

Oct 2 

Oct 3 

Oct 1.S*N-2 

Oct 1.S*N-1 

Oct 1.5*N 

Figure 6.1.3.1a-1: Sidelink BSR and Truncated Sidelink BSR MAC control element for even N 

Destination index1 

Buffer Size1 

LCG 102 I 

Destination indexN 

Buffer SizeN 

LCG I D1 I Buffer Size, 

Destination index2 

Buffer Size2 

LCG ION Buffer SizeN 

RI R RI R 

Oct 1 

Oct 2 

Oct 3 

Oct 1.5*N-0.5 

Oct 1.5*N+0.5 

Figure 6.1.3.1 a-2: Sidelink BSR and Truncated Sidelink BSR MAC control element for odd N 

6.1.3.2 C-RNTI MAC Control Element 

The C--RNT[ MAC control element is identified by MAC PDU sub header with LCID as specff1ed in table 6.2.1--2. 

It has a fixed size and consists of a single field defined as follows (figure 6.1.3 .2- i) 

- C-RNTl: This field contains the C-RNTI of the MAC entity. The length of the field is 16 bits. 

~----C_-_R_ITT_I ____ ~~• 
C-RNTI I Oct 2 

Figure 6.1.3.2-1: C-RNTI MAC control element 

6.1.3.3 DRX Command MAC Control Element 

The DRX Conm1and MAC control element is identified by a MAC PDU subheader with LC[D as specified in table 
6.2.1-1. 
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It has a fixed size of zero bits. 

6.1.3.4 UE Contention Resolution Identity MAC Control Element 

The 1..JE Contention Resol!ltion Identity MAC control element is identified by MAC PDU subileader with LCID as 
specff1ed in table 6.2.1--1. This control elemem has a fixed 48-bit size and consists of a single field defined as follows 
(figure 6.1.3 .4-1) 

- UE Contention Resolution Identity: This field contains the uplink CCCH SDU. 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

UE Contention Resolution Identity 

Oct 1 

Oct2 

Oct 3 

Oct4 

Oct 5 

Oct6 

Figure 6.1.3.4-1: UE Contention Resolution Identity MAC control element 

Timing Advance Command MAC Control Element 

The Tinting Advance Command MAC control element is identified by MAC PDU subheader with LCID as specified in 
table6.2.l-1. 

It has a fixed size and consists of a single oc1et defined as follows (figure 6. l.3 5--1): 

·· TAG Idenbty (TAG ld) Th1s field ind1Cates the TAG Idenbty oHhe addressed TAG. The TAG containing tile 
SpCell has the TAG Identity 0. The length of the field is 2 bits; 

- Timing Advance Command: This field indicates the index vaJue TA (0, l, 2 ... 63) used to control the ammmt of 
timing adjustment that MAC entity has to apply (see subclause 4 .2 .3 of [2]). The length of the field is 6 bits. 

I TAG Id II Timing Advance Command I Oct 1 

Figure 6.1.3.5-1: Timing Advance Command MAC control element 

6.1.3.6 Power Headroom Report MAC Control Element 

The Power Headroom Report (PI-IR) MAC control element is identified by a MAC PDl.J sub header with LCID as 
specff1ed in table 6.2.1--2. [t has a fixed size and consists ofa single octe! defined asfoilows (figure 6.1.3.6-1) 

R: reserved bit, se! to "O"; 

Power Headroom (PH): this field indicates tile power headroom leveL The length of the field is 6 bias. The 
reported PH and the corresponding power headroom levels are shown in Table 6.1.3 .6-1 below (the 
corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]). 

I I I 

~I R~I_R~I ___ P_H __ ~I Oct1 

Figure 6.1.3.6-1: PH R MAC control element 
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Table 6.1.3.6-1: Power Headroom levels for PHR 

PH Power Headroom Level 
0 POWER_ HEADROOM - 0 

1 POWER_ HEADROOM - 1 

2 POWER HEADROOM 2 

3 POWER HEADROOM 3 ----------
... ... 

60 POWER HEADROOM 60 
61 POWER HEADROOM 61 

62 POWER HEADROOM 62 

63 POWER HEADROOM 63 

6.1.3.6a Extended Power Headroom Report MAC Control Elements 

For extendedPHR, the Extended Power Headroom Report (PHR) MAC control element is identified by a MAC PDU 
subheader with LCID as specified in table 6.2. l-2. It has a variable size and is defined in Figure 6.l.3.6a-2. When Type 
2 PH is reported, ihe ociet coniaining ihe Type 2 PH field is included firsi after the octei indicating tile presence of PH 
per SCeil and followed by an octet containing the associated PcMAX,c field (ff reponed) Then follows in ascending order 
based on the ServCellfndex [8] an octet with the Type 1 PH field and an octet ·with the associated Pcrv1,,-1..,,:,c field (if 
reported), for the PCell and for each SCell indicated in the bitmap. 

For extendedPHR.2. the Extended Pmver Headroom Report (PHR) MAC control elements are identified by a "NIAC PDU 
subheader with LCIJJ as specified in table 6.2. l-2. They have variable sizes and are defined in Figure 6.l.3.6a-3, Figme 
6.1.3.6a-4 and Figure 6.1.3.6a-5. One octet with C fields is used for indicating the presence of PH per SCell when the 
highest SCellfndex of SCell with configured uplink is less than 8, otherwise four octets are used. When Type 2 PH is 
reported for the PCell, the ociet containing ihe Type 2 PH field is included firsi after the octet(s) indicating the presence 
of PH per SCell and followed by an octet containing the associaied PcMAX,c field (if reported). Then follows the Type 2 
PH field for the PUCCH SCell (if PUCCH on SCell is configured and Type 2 PH is reported for the PUCCH SCell), 
followed by an octet containing the associated PcMAX,c field (if reported). Then follmvs in ascending order based on the 
ServCelllndex [8] an ociet wiih the Type l PH field and an octet with the associated PcMAx.c field (if repmted), for tile 
PCeH and for each SCeil indicated in the bitmap. 

The Extended PHR MAC Control Elements are defined as follows: 

•· Ci: this field indicates 1he presence of a PH field for 1he SCell with SCetlindex i as specified in [8], The C; field 
set to "1" indicates that a PH field for the SCell with SCellfndex i is reported. The C; field set to "O" indicates 
that a PH field for the SCell with SCell!ndex: i is not reporied; 

- R: reserved bii, sei to "O"; 

- V: this field indicates if ihe PH value is based on a real transmission or a reference format For Type l PH, V=O 
indicates real transmission on PUSCH and V"0 l indicates that a PUSCH reference format is used. For Type 2 
PH. V=O indicates real transmission on PUCCH and V= l indicates that a PUCCH reference fonnat is used. 
Furthennore. for both Type 1 and Type 2 PH, V=O indicates the presence of the octet containing the associated 
PcMAX,c field, and V= l indicaies th.at the octet containing the associated PcMAX,c field is omitted: 

- Power Headroom (PH): this field indicates ihe power headroom level. The lengih of ihe field is 6 bits. The 
reported PH and the corresponding power headroom levels are shown in Table 6.1.3 .6-1 (the corresponding 
measured values in dB can be found in subclause 9.1.8.4 of [9]); 

- P: this field indicates whether the MAC entity applies power backoff due to power m'lllagement (as allowed by 
P-MPR0 [ lO]). The MAC enti1y shall set P=l if the corresponding PcMAX,c field would have h.ad a different vafoe 
if no power backoff d1Je to power management had been applied; 

- PcrvIAx,c: if present, this field indicates the PcMAX,c or [2] used for calculation of the preceding PH field. 

The reported PcMAx.c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3 .6a-1 
(the corresponding measured values in dBm can be fom1d in subclause 9.6.1 of [9]). 
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Figure 6.1.3.Ga-1: Void 

Cy ,.. 
'-'6 C5 I C,i I C3 I C2 I C1 I R 

p V PH (Type 2, PCell) 

R R Pcr,11\X,c 1 

p V PH (Type 'I, PCell) 

R R Pcw.x,c 2 

p V PH (Type 1, SCell 1) 

R R PcMAX,c 3 

p V PH (Type 1, SCell n) 

R R PcMAX,c rn 

Figure 6.1.3.Ga-2: Extended PHR MAC Control Element 

" Cs C5 I C4 I Cc, I C2 I C1 I R \.,rr 

p V PH (Type 2, PCell) 

R R PcMAX.c 1 

p V PH (Type 2, PUC CH SCell) 

R R PcMAX,c 2 

p V PH (Type 1, PCell) 

R R PcMAX,c 3 

p V PH (Type 1, SCell 1) 

R R PcMAX,c 4 

p V PH (Type 1, SCell rn) 

R R Pcr,lAX,c rn 

Figure 6.1.3.6a1-3: Extended PHR MAC Control Element supporting PUCCH on SCeil 
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,.., 
Cr, C5 l..,4 C3 C2 

,.., 
R v7 '-'1 

C1s C14 C13 C,2 C,1 (' 
•~1 1 0 Cg Co 

C23 C22 C21 C20 C19 C1t1 C17 C,s 

C31 C30 C2g C2e C27 (' 
•~1 26 C2s C2" 

p V PH (Type 2, PCell) 

R R Pc:Mr\X.c 1 

p V PH (Type 1, PCell) 

R R PcMAX,c 3 

p V PH {Type 1, SCell 1) 

R R Pcrv1AX c 4 

p V PH (Type 1, SCell m) 

R R PcrvlAX,c m 

Figure 6.1.3.6a2-4: Extended PHR MAC Control Element supporting 32 serving cells with configured 
uplink 

C, Cs Cs C4 
,.., 

C2 c, R '--'3 

C,s C14 C13 C12 C11 C,o Cg Ca 

C23 Cn 
,.., 

C20 C,s Cm C11 c16 '--'21 

c,,, C30 
,... 

C2s Cn C2e C2s C24 '-'29 

p V PH (Type 2. PCell) 

R R PcMAX,c 'I 

p V PH (Type 2, PUCCH SCell) 

R R PcMAX,c 2 

p V PH (Type 1, PCell) 

R R Pcw.x,c 3 

p V PH (Type 1, SCell 1) 

R R Pcw,xc 4 

p V PH (Type 1. SCell m) 

R R PcMAX,c m 

Figure 6.1.3.6a3-5: Extended PHR MAC Control Element supporting 32 serving cells with configured 
uplink and PUCCH on SCe!I 
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Table 6.1.3.6a-1: Nominal UE transmit power level for Extended PHR and for Dual Connectivity PHR 

PcMAX,r. Nominal UE transmit power level 

0 PCMAX_ C - 00 

1 PCM,\X_ C - 01 

2 PCMAX_ C - 02 

... ,,. 

61 PCMAX_ C -61 

62 PCMAX_ C -62 

63 PCMAX_ C -63 

Dual Connectivity Power Headroom Report MAC Control Element 

The Dual Connectivity Power Headroom Repmt (PHR) MAC control element is identified by a l\JLAC PDU subheader 
with LCIJJ as specified in table 6,2, l-2, It has a variable size and is defrned in Figure 6 L3,6b--l and Figure 6, L3,6b-2, 
One octet with Ci fields is used for indicating the presence of PH per SCell when the highest SCel/Jndex of SCell with 
configured uplink is less than 8. otherwise four octets are used, When Type 2 PH is reported for the PCelL the octet 
containing ihe Type 2 PH field is included firsi after the octet(s) indicating the presence of PH per cell (PSCeH and ail 
SCeils of all MAC entities) and followed by an octet containing the associated PcMAX,c field (if reported), Tilen af!er 
that. when Type 2 PH is reported for the PSCell. the octet containing the Type 2 PH field is included followed by an 
octet containing the associated Pc:1v1Ax,, field (if reported), Then follows in ascending order based on the ServCelllndex 
[8] an ociet with the Type l PH field and an octet with the associated Pc:vAx., field (if repmted). for the PCell and for all 
other serving cells of ail MAC entities rndicated in the bitmap 

The Dual Connectivity PHR MAC Control Element is defined as follows: 

- Ci: this field indicates the presence of a PH field for the serving cell of any J'v1AC entity. except the PCell, with 
SCelllndex i as specified in [8], The C field set to "1" indicates that a PH field for the serving cell with 
SCellfndex i is repoiied. The C, field set to "O" indicates that a PH field for the serving cell with SCell!ndex i is 
not reponed; 

•· R: reserved bit, set to "O": 

•· V: this field indicates iJthe PH value is based on a real trnnsnnssion or a reference formal. For Type 1 PH. V0"0 
indicates real transmission on PUSCH and V= 1 indicates that a PUSCH reference format is used. For Type 2 
PH. V=O indicates real transmission on PUCCH and V= l indicates that a PUCCH reference format is used, 
Furthennore. for both Type land Type 2 PH, ycc,(} indicates tile presence of the octet containing the associated 
Pc1vtAx.c field, and V0"l indicates that the octet contaming the associated PcMAx,Jield is onntted; 

- Power Headroom (PH): this field indicates the pmver headroom level. The length of the field is 6 bits, The 
reported PH and the corresponding power headroom levels are shown in Table 6. L3 ,6-1 (the corresponding 
measured values in dB can be found in subclause 9, i ,84 of [91); 

- P: this field indicates whether power backoff due to power management is applied (as allowed by P-MPRc [ i OJ), 
The MAC entity sh.all set P 0"l ff the corresponding PcMAX,,; Held would have h.ad a different value if no power 
backoff due to pmver management had been applied; 

- PcMAX,c: if present, this field indicates the PcMAX,c or J~M.J..x ,c [21 used for calculation of the preceding PH field, 

The reported Pc:1v1Ax,, and the corresponding nominal UE transmit power levels are shown in Table 6. L3 ,6a- i 
(the corresponding measured values in dBm can be found in subclause 9 6, i of [91). 
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C1 
,.. 

Cs I C4 I C3 I C2 I C1 I R '-'6 

p V PH !Type 2, PCell) 

R R PcMAX.c 1 

p V PH {Type 2, PSCell) 

R R PcMAX,c 2 

p V PH (Type 1, PCell) 

R R PcM,\X.c a 

p V PH (Type 1, Serving Cell 1) 

R R PcMAX,c 4 

p V PH (Type 1, Serving Cell n) 

R R PcMAx,c rn 

Figure 6.1.3.Gb-1: Dual Connectivity PHR MAC Control Element 

C7 c6 Cs C4 C3 C2 C1 R 

C1s C14 C13 C12 C11 C10 Cg Cs 

C23 C22 C21 C20 C19 c18 C17 c16 

C31 C30 C29 C2s C27 C26 C2s C24 

p V PH (Type 2, PCell) 

R R PcMAX.c 1 

p V PH (Type 2, PSCell) 

R R PcMAX.c 2 

p V PH (Type 1, PCell) 

R R PcMAX,c 3 

p V PH (Type 1, Serving Cell 1) 

R R PcMAX,c 4 

p V PH (Type 1, Serving Cell n) 

R R PcMAX,c m 

Figure 6.1.3.Gb-2: Dual Connectivity PHR MAC Control Element supporting 32 serving cells with 
configured uplink 

6.1.3.7 MCH Scheduling Information MAC Control Element 

The MCH Scheduling Infonnation MAC Control Element illustrated in Figure 6.1.3.7-1 is identified by a MAC PDU 
subheader with LCJD as specified in Table 6.2. i-4. This control element has a variable size. For each MTCH the fields 
below are inclnded 

3GPP 

DAINGEAN 0003305 



Release 13 63 3GPP TS 36.321 V13.0.0 (2015-12) 

- LCID: this field indicates the Logical Channel ID of the MTCH. The length of the field is 5 bits; 

- Stop MTCH: this field indicates the ordinal number of the subframe within the MCH scheduling peiiod, 
counting only ihe snbframes allocated to tile MCH, where tile corresponding MTCH stops. Value O corresponds 
to the first subframe The length of the field is l l bits. The special Stop MTCH value 2047 rndicates that the 
corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved. 

6.1.3.7a 

LCID 1 
I 

Slop MTCH 1 

Stop MTCH 1 

LCID 2 
I 

Stop MTCH 2 

Stop MTCH 2 

Oct 1 

Oct 2 

Oct 3 

Oct 4 

LCID n I Slop MTCH n Oct 2n-·I 

Stop MTCH n Oct2n 

Figure 6.1.3. 7-1: MCH Scheduling Information MAC control element 

Extended MCH Scheduling Information MAC Control Element 

The Extended MCH Scheduling Tnfonnation "NIAC control element illustrated in Figure 6. l .3 .7-2 is identified by a 
MAC PDU subheader ·with LCTD as specified in Table 6.2. l-4. This control element has a variable size. 

For each MTCH the fields below are included: 

- LCID: this field indicates the Logical Channel ID of the MT'CH. The lengih of the field is 5 bits; 

- Stop MTCH: this field indicates the ordinal nnrnber of the subframe within the MCH scheduling period, 
counting only 1he snbfrarnes allocated to tile MCH, where tile correspondrng MTCH stops. Value O conesponds 
to the first subframe. The length of the field is l l bits. The special Stop MTCH value 2047 indicates tl1'lt the 
corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved. 

For each MTC}-J the fields below may be included: 

- l .. CID: this field indicates the Logical Channel JD of ihe MIO·{ The length of ihe field is 5 bits. LC IDs x .. x+y 
shall be equal to or a subset of the LC[Ds 1 .. n; 

- S: !his field indicates that the transmission of the corresponding MTCH is to be suspended. The S field is set to 
000. All other values are reserved. 
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6.1.3.8 

LCID 1 I Stop MTCH 1 

Stop MTCH 1 

LCID2 I Stop MTCH 2 

Stop MTCH 2 

LCID n I Stop MTCH n 

Stop MTCH n 

LCID x 
I 

Sx 

Oct 1 

Oct2 

Oct3 

Oct4 

Oct2n-1 

Oct2n 

Oct 2n+1 

~--Lc_1o_x_+_Y __ ~ __ s_x_+_y~I Oct2n+1+y 

Figure 6.1.3. 7a-1: Extended MCH Scheduling Information MAC control element 

Activation/Deactivation MAC Control Elements 

The Activatioil!Deactivation MAC control element of one octet is identified by a l'v'IAC PDU subheader with LCID as 
specified in table 6.2.1-1. It l1'ls a fixed size and consists of a single octet containing seven C-fields and one R-field. The 
Activation/Deactivation MAC control element with one octei is defined as follows (figure 6. l .3 .8-1). 

The Activaiion/Deaciivation MAC control element of fom octets is identified by a MAC PDU sub header with LCTD as 
specff1ed in table 6.2. l •· L [t has a fixed size and consists of a fom oc1ets contaimng 3 i C-Helds and one R-field The 
Activation/Deactivation Ml\C control element of four octets is defined as follows (fignre 6.1.3 .8-2). 

For the case with no serving cell with a ServCelllndex [8] larger trum 7, Activatioil!Deactivation Iv1AC control element 
of one octet is applied, otherwise Activation/Deactivation MAC control elemeni of four octets is applied. 

C,: if there is an SCeli configured with SCelUndex i as specified in [8], tilis field indicaies the 
activation/deactivation status of the SCell with 5X'ell!ndex i , else the MAC entity shall ignore the C; field. The 
C, field is set to "l" to indicate that the SCell with SCel/Jndex i shall be activated. The Ci field is set to "O" to 
indicate that the SCell with SCelllndex i shall be deactivated; 

R: Reserved bit, set to "ff'. 

6.1.3.9 

I I I I I I I I 

I C7 I C5 I Cs I c. I C3 I C2 I C1 I R I Oct 1 

Figure 6.1.3.8-1: Activation/Deactivation MAC control element of one octet 

Cy Ce Cs c. 

C1s c,. C13 C12 

C23 C22 C21 C20 

C31 C30 C2s C2s 

C3 C2 

C11 C10 

C1s C1s 

C27 C2s 

c, 

Cs 

C17 

C2s 

R 

Cs 

C1e 

C2• 

Oct 1 

Oct2 

Oct 3 

Oct4 

Figure 6.1.3.8-2: Activation/Deactivation MAC control element of four octets 

Long DRX Command MAC Control Element 

The Long DRX Command MAC control element is identified by a MAC PDU subheader with LCID as specified in 
table 6.2. i- L 

3GPP 

DAINGEAN 0003307 



Release 13 65 3GPP TS 36.321 V13.0.0 (2015-12) 

It has a fixed size of zero bits. 

6.1.4 MAC POU (transparent MAC) 

A MAC PJJU consists solely of a MAC Service Data Uni! (MAC SJJU) whose size is aligned to a TB; as described rn 
figure 6. 1.4-1. This Iv1AC PDU is used for transmissions on PCH, BCH, DL-SCH including BCCH, SL-JJCH and SL­
BCH. 

MAC SOU 

--------MACPDU------------0-

Figure 6.1.4-1: Example of MAC PDU (transparent MAC) 

6.1.5 MAC POU (Random Access Response) 

A MAC PDU consists of a MAC header and zero or more MAC Random Access Responses (MAC RAR) and 
optionally padding as described in figure 6.1.5-4. 

The Iv1AC header is of variable size. 

A MAC PDU header consists of one or more MAC PDU subheaders; each subheader corresponding to a MAC RAR 
except for ihe Backoff Indicator sub header. If included, the Backoff Indicator subheader is only included once and is 
the first subheader included within 1he MAC PJJU header. 

A MAC PDU sub header consists of 1he three header fields E/T/RAPiD (as descnbed in figure 6 l.5-1) but for the 
Backoff Indicator sub header which consists of the five header field E/T/R/RiBI (as described in figure 6.1.5-2). 

A MAC RAR consists of the four fields RiTiming Advance Corrunand/UL Grant/Temporary C-RNTI (as described in 
figure 6.1.5-3). 

Padding may occur after the last MAC RAR. Presence and length of padding is implicit based on TB size, size of MAC 
header and number or RARs. 

I I 

~E~I _T~I ____ R_A_P_l□---~I Oct 1 

Figure 6.1.5-1: E/T/RAPiD MAC subheader 

I I I 

E I T R I R I Bl I Oct 1 
~~-~~-~----~ 

Figure 6.1.5-2: E/T/R/R/BI MAC subheader 
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6.1.6 

,---
EfT/R/R/BI 
sub header 

E/T/RAPID 
subheader 1 

MAC header 

RI Timing Advance Command 

Timing Advance I 

Command 
UL Grant 

UL Grant 

UL Grant 

Temporary C-RNTI 

Temporary C-RNTI 

Figure 6.1.5-3: MAC RAR 

EfT/RAPID 
subheader 2 

EfT/RAPID 
subheader n 

I MAC RAR 1 I MAC RAR 21 ... 

Oct 1 

Oct2 

Oct3 

Oct4 

Oct5 

Oct6 

MAC RAR n 

-------MAC payload---------►► 

Padding 
(opt) 

Figure 6.1.5-4: Example of MAC PDU consisting of a MAC header and MAC RARs 

MAC POU (SL-SCH) 

A MAC PDU consists of a MAC header, one or more MAC Service Data Units (MAC SDU), and optionally padding; 
as described in Figure 6J .6-4. 

Both the MAC header and the MAC SDUs are of variable sizes. 

A MAC PDU header consists of one SL-SCH subheader. one or more J\,1AC PDU subheaders; each subheader except 
SL-SCH subheader corresponds to either a MAC SDU or padding. 

The SL-SCH sub header consists of the seven header fields V/R/R/R!R/SRC/DST. 

A MAC PD1..l sub header consists of ihe six header fields R/R/E/LCID/F/L bui for the last sub header in ihe MAC PDU. 
The last s1Jbileader in the MAC PD1..l consists solely or the four header fields R/R/E/LClD. A MAC PDU subheader 
corresponding to padding consists of the four header fields R/R/E;LClD. 

R E LCID 

L 

R/R/E/LCID/F/L sub-header with 
7-bits L field 

I Oct 1 

I Oct2 

I 

I 
R R E LCID 

F L 

L 

R/R/E/LCID/F/L sub-header with 
15-bits L field 

Figure 6.1.6-1: R/R/E/LC!D/F/L MAC subheader 
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R R E LCID I Oct 1 
~~-~~------~ 

R/R/E/LCID sub-header 

Figure 6.1.6-2: R/R/E/LCID MAC subheader 

I I I I I I I I I 
V I R I RI RI R 

SRC 

DST 

Oct 1 

Oct2 

Oct 3 

Oct4 

Oct 5 

Oct5 

Figure 6.1.6-3: SL-SCH MAC subheader 

MAC PDU subileaders have tile same order as 1he conesponding MAC SD Us and paddrng. 

Paddrng occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may 
have any value and the MAC entity shall ignore it. When padding is perfonned at the end of the MAC PDU. zero or 
more padding bytes are allmved. 

Wilen single-byte or two-byte padding is required, one or iwo MAC PDU sub headers corresponding to padding are 
placed after 1he SL-SCH subheader and before any other MAC PDU subheader. 

A maxirrmm or one MAC PDU can be transmitted per TB. 

SL-SCH R/R/E/LC!D/F/L R/R/E/LCID/F/L 
sub-header sulJ-heaclc·r ::,ub-header 

,,, ,,, ,,, ,,, ,,, ,,, 

MAC !leader MAC SDU 

R/R/E/LCID/F.tl R/R/E/LC!D padding 

,,, 

sub••header sub-heade! 

,,, ,,, ,,, ,,, ,,, ,,, ,,, ,,, ,,, 

MAC SDU 

,,, ,,, 
,,, ,,, 

Padcling 
(opt) 

-------MAC payload,__ ____ _.►► 

Figure 6.1.6-4: Example of MAC PDU consisting of MAC header, MAC SDUs and padding 

6.2 Formats and parameters 

6.2.1 MAC header for DL-SCH, UL-SCH and MCH 

The J\.i./l,,.C header is of variable size and consists of the following fields: 

3GPP 

DAINGEAN 0003310 



Release 13 63 3GPP TS 36.321 V13.0.0 (2015-12) 

- LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or 
the type of the corresponding MAC control element or padding as described in iables 6.2. l- l, 6.2. l-2 and 6.2.1-4 
for the DL-SCH, UL-SCH and MCH respectively. There is one LCiD field for eacil MAC SDU, MAC control 
element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are 
included in the MAC PDU. when single-byte or tiNo-byte padding is required but cannot be achieved by padding 
atthe end of the MAC PDU. AUE of Category O [12] shall indic:aie CCCH using LCID "O l O l l ". otherwise the 
UE shall indicate CCCH usrng LCID "00000". The J_.cm field size is 5 bits; 

L: The Length field indicates 1he lengJh of 1he conesponding MAC SDU or variable-sized MAC control element 
in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders 
corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field and F2 
field: 

F: The Fonnat field indicates 1he size of the LengJh field as ind1c:ated in table 6.2.1-3. There is one F field per 
MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized l'v'IAC control 
elements and expect for when F2 is set to l. The size of the F field is l bit. Ifthe F field is included; if the size of 
the MAC SDU or variable-sized MAC control element is less than l 28 bytes. the value of ihe F field is set to 0, 
otherwise 1t is se I to l ; 

•· F2: Tile Forrnat2 field indicates the size of the Leng!h field as indicated in table 6.2.1--3. There is one F2 field per 
MAC PDU sub header. The size of the F2 field is 1 bit. lf the size of the MAC SDU or variable-sized l'v'IAC 
control element is larger tl1'ln 32767 bytes. and if the corresponding subheader is not the last subheader, the 
value of the F2 field is set to l, othenvise it is sei to 0. 

•· E: The Ex1ension field is a flag indicating if more fields are present in tile MAC header or not. The E field 1s set 
to "1" to indicate another set of at least R/F2/E/LCID fields. The E field is set to "O" to indicate that either a 
MAC SDU. a MAC control element or padding starts at the next byte; 

- R: Reserved bit. set to "O". 

The "NIAC header and subheaders are octet aligned. 

Table 6.2.1-1 Values of LCID for DL-SCH 

index LCID values 
00000 CCCH 

00001-01010 Identity of the logical channel 
01011-10111 Reserved 

11000 ActivationiDeactivation (4 octets) 
11001 SC-MCCH, SC-MTCH (see note) 
11010 L.ong DRX Command 
11011 Activation/Deactivation (1 octet) 
11100 UE Contention Resolution Identity 
11101 Tirninq AcJvanc:e Command 
11110 DRX Command 
11111 Padding 

NOTE: Botti SC·-MCCH and SC-NITCH cannot be 
muliiplexecJ wiH1 other logical c:t1anneis in the same 

MAC PDU except for Padding 
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Table 6.2.1-2 Values of LCID for UL-SCH 

index LCID values 
00000 CCCH 

00001-01010 Identity of the lor:iical channel 
01011 CCCH 

01100-10101 Reserved 
10110 Truncated Sidelink BSR 
10111 Sidelink BSR 
11000 Dual Connectivity Power 

Headroom Report 
11001 Extended Power Headroom Report 
11010 Power Headroom ReiJOrt 
11011 C-RNTI 
11100 Truncated BSR 
11101 StiDrt BSR 
11110 Long BSR 
11111 Padding 

Table 6.2.1-3 Values of F and F2 fields: 

index of F2 Index of F Size of length field (in bits) 
0 0 7 

1 15 
1 - 16 

Table 6.2.1-4 Values of LCID for MCH 

I Index LCID values 
00000 MCCH /see note) 

00001-11100 MTCH 
11101 Reserved 
11110 MCH Sct1eciuling Information or 

Extended MCH Sci1eduling 
Information 

I 11111 PacJdinil 

I 

NOTE: Ifthere is no MCCH on MCH, an 
MTCH could use this value. 

6.2.2 MAC header for Random Access Response 

The MAC header is of variable size and consists of the following fields: 

•· E: The Ex1ension field is a flag indicating if more fields are present in tile MAC header or not The E field 1s set 
to "l" to indicate at least another set of E/T/RAPID fields follows. Tile E field is set to "O" 10 indicaie that a 
MAC RAR or padding starts at the next byte; 

- T: The Type field is a flag indicating whether the MAC subheader contains a Random Access ID or a Backoff 
Indicator. The T field is sei to "'ff" to indicate tile presence of a Backoff indicator field in ihe sub header (BT) Tile 
T field is set to" I" to indicate 1he presence of a Random Access Preamble JD field in the subheader (RAPJD); 

R: Reseived bit, set to "O": 

BL The Backoff lnd1eator field identifies tile overload condi1ion in the cell. The size of the Bl field is 4 bits; 

- RAPID: The Random Access Preamble IDentitfier field identifies the transmitted Random Access Preamble (see 
subclause 5.1.3). The size of the RAPID field is 6 bits. 

The "NIAC header and subheaders are octet aligned. 
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6.2.3 MAC payload for Random Access Response 

The MAC RAR is of fixed size and consists of 1he following fields 

•· R: Reserved bit, set to "O"; 
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- Timing Advance Command: The Tinting Advance Command field indicates the index value TA (0, l, 2 ... 1282) 
used to control the amount of timing adjustment that the MAC entity has to apply (see subclause 4.2.3 of [2]). 
The size of the Timing Advance Conm1and field is l l bits; 

- UL Grant The UpLink Grant field indicates the resomces to be used on the uplink (see subciause 6.2 of [2]). 
The size of the UL Grant field is 20 bits; 

•· Temporary C--RNTL The Temporary C--RNTI field indicates the temporary iden1i1y 1ha1 is used by the MAC 
entity during Random Access. The size of the Temporary C-RNTI field is 16 bits. 

The MAC RAR is octet aJigned. 

6.2A MAC header for SL-SCH 

The MAC header is ofvmiable size and consists of the foHowing fields: 

•· V: The MAC PDU fomtat version number field indicates wlnch version of the SL-SCH sub header is used. ln 
tlris version of the specification two format versions are defined, and this field shall therefore be set to "000 l" or 
"00 l O". The V field size is 4 bits; 

- SRC: The Source Layer-2 ID field carries the identity of tile source. it is set to the ProSe UE ID. Tile SRC field 
size is 24 bits. JJ the V field is set 10 "000 i ". this 1dentiJier is a groupcast identifier. ff the V field is set to "0010". 
tlris identifier is a unicast identifier; 

- DST: The DST field carries the 16 most significant bits of the Destination Layer-2 ID. The Destination Layer-2 
ID is set to the ProSe Layer-2 Group TD. Ifthe V field is set to "0001 ". this identifier is a groupcast identifier. If 
the V field is set to "00 l O", this identifier is a imicast identifier; 

- LCID: The Logical Channel [D field uniquely identifies the logical channel instance within tile scope of one 
Source Layer-2 ID and Destination Layer-2 TD pair of the corresponding l'v'IAC SDU or padding as described in 
table 6.2.4-1. There is one LClD field for each MAC SDU or padding included in the MAC PDU. In addition to 
that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is 
required but cannot be achieved by padding at the end of the MAC PDU The LCID field size 1s 5 bits: 

L: The Length field indicates 1he lengJh of 1he conesponding MAC SDU in bytes. There is one L field per MAC 
PDU sub header except for the last sub header. TI1e size of the L field is indicated by the F field; 

- F: The Format field indicates the size of the Length field as indicated in table 6.2.4-2. There is one F field per 
MAC PDU sub header except for the last sub header. The size of the F field is 1 bit. If the size of the l\!lAC SDU 
is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to l; 

E: The Extension field is a Hag indicating ff more fields are present in 1he MAC header or no!. The E field is set 
to "l" to indicate another set of at least RJR/E/LCID fields. The E field is set to "O" to indicate that either a MAC 
SDU or padding starts at the next byte; 

- R: Reserved bit, set to "O". 

The MAC header and subheaders are octet aJigned. 
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Table 6.2.4-1 Values of LCID for SL-SCH 

index LCID values 
00000 Reserved 

00001-01010 Identity of the lor:iical channel 
01011--11011 Reserve(j 

11100 PC5-S messages that are not 
protected 

11101 PCS-S messages "Direct Security 
Mode Command" and "Direct 

Security Mode Complete" 
11110 Other PCS-S messages that are 

protected 
11111 Padding 

Table 6.2.4-2 Values of F field: 

index Size of length field (in bits) 
0 7 
1 15 

7 Variables and constants 

7.1 RNTI values 
RNTI values are presented in Table 7. l - l and tileu usage and associated Transpo1t Channels and Logical Channels are 
presented in Table 7 .1-2. 

Table 7.1-1: RNTI values. 

Value (hexa-decimal) RNTI 
0000 NiA 

0001-003C RA-RNTI, C-RNTI, Semi-Persistent Sc:tieduiing C-RNTI, 
Temporary C-RNTI, elMTA-RNTI, TPC-PUCCH-RNTI, TPC-

PUSCH-RNTI and SL-RNTI (see notei, G-RNTI 
003D-FFF3 C-RNTI, Semi-Persistent Scheduling C-RNTI, elMTA-RNTI, 

Temporary C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI and 
SL-RNTI, G-RNTI 

FFF4-FFF9 Reserved for future use 
FFFA SC-N-RNTI 
FFFB SC-RNTI 
FFFC CC--RNTI 
FFFD M-RNTI 
FFFE P-RNTI 
FFFF SI--RNTI 

NOTE: A MAC entity uses the same C-RNTI on all Serving Cells. 
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Table 7.1-2: RNTI usage. 

RNTI Usage Transport Channel Logical Channel 
P-RNTI Paging and System Information change PCH PCCH 

notification 
S1-RNTI Broadcast of Svstem Information DL-SCH BCCH 
M-RNTI MCCH lnforn1ation cl1ange notification NIA N/A 

RA-RNTI Random Access Response DL-SCH NIA 
elMTA-RNTI elMTA TDD UUDL configuration notification NIA N/A 

Temporary C-RNTI Contention Resolution DL-SCH CCCH 
(when no valid C-RNTI is available) 

Temriorarv C-RNTI Msq3 transmission UL-SCH CCCH, DCCH, DTCH 
C-RNTI Dynamically scheduled unicast transmission UL-SCH DCCH, DTCH 
C-RNTI Dynamically sct1eduled unicast transmission DL-SCH CCCH, DCCH, DTCH 
C-RNTI Triaoerinq of PDCCH ordered random access N/A N/A 

Semi-Persistent Semi-Persistently scheduled unicast DL-SCH, UL-SCH DCCH, DTCH 
Scheduling C-RNTI transmission 

(activation, reactivation and retransmission) 
Semi-Persistent Semi-Persistently scl1eduled unicast N/A N/A 

Schedulmg C-RNTI transmission 
(deactivation) 

TPC-PUCCH-RNTI Pt1ysical layer Uplink power control N/A N/A 
TPC--PUSCH-RNTI Plwsicai laver Urilink !)ower controi N/A N/A 

SL-RNTI Dynamically scheduied sidelink transmission SL-SCH STCH 
SC-RNTI Dynamicaliy scheduled SC-PTM control DL-SCH SC-MCCH 

information 
G-RNTI Dvnamicallv schecJuled SC-PTM transmission DL-SCH SC--MTCH 

SC-N-RNTI SC-MCCH Information change notification N/A NIA 
CC-RNTI Providing common control PDCCH N/A N/A 

information 

7 .2 Backoff Parameter values 
Backoff Parametervalues are presented in Table 7.2-L 

Table 7.2-1: Backoff Parameter values. 

I Index Backoff Parameter value {ms) 
0 0 
1 10 
2 20 
3 30 
4 40 
5 60 
6 80 
7 120 
8 160 
9 240 

10 320 
11 480 
12 960 
13 Reserved 
14 Reserved 
15 Reserved 

The reseived values of 1he back off parameter if received by the currem release version UEs shall be laken as 960 ms. 
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7.3 PRACH Mask Index values 

Table 7.3-1: PRACH Mask Index values 

PRACH Allowed PRACH (FDD) Allowed PRACH (TDD) 
Mask Index 

0 Ai! Ai! 
1 PRACH Resource Index 0 PRACH Resource Index 0 
2 PRACH Resource lncJex 1 PRACH Resource lnciex 1 
3 PRACH Resource Index 2 PRACH Resource Index 2 
4 PRACH Resource Index 3 PRACH Resource Index 3 
5 PRACH Resource lncJex 4 PRACH Resource lnciex 4 
6 PRACH Resomce Index 5 PRACH Resource Index 5 
7 PRACH Resource Index 6 Reserved 
8 PRACH Resource Index 7 Reserved 
9 PRACH Resomce Index 8 Rese1ved 
10 PRACH Resource Index 9 Reserved 
11 Every, in the time domain. even PRACH opportunity Every, in the time domain. even PRACH opportunity 

pt PRACH Resource Index in subframe pt PRACH Resource Index in subframe 
12 Every, in the time domain, odd PRACH opportunity Every, m the time domain, odd PRACH opportunity 

pt PRACH Resource Index in subframe pt PRACH Resource Index in subframe 
13 Reserved P' PRACH Resource Index in subframe 
14 Reserved 2nd PRACH Resource Index in subframe 
15 Reserved 3rd PRACH Resource Index in subframe 

7.4 Subframe Offset values 
SubframeOffsei values are presented in Table 7.4-1. 

Table 7.4-1: Subframe_Offset values 

I TDD UL/DL configuration Position of initial Semi-Persistent grant Subframe Offset value (ms) 
0 N/A 0 

1 
Subframes 2 and 7 1 
Subframes 3 and 8 -1 

2 
Subframe 2 5 
Subframe 7 -5 

3 
Subframes 2 and 3 1 

Subframe 4 -2 

4 
Subframe 2 1 
Subframe 3 -1 

5 N/A 0 
6 NIA 0 

7.5 TTI BUNDLE SIZE value 
The parameter TTIBUNDLESJZE is 4. 

7.6 DELTA PREAMBLE values 
The DEL TA _PREAJvIBLE preamble fonnat based power offset values are presented in Table 7.6-1. 
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Table 7.6-1: DEL TA_PREAMBLE values. 

Preamble Format DELTA PREAMBLE value 
0 0 dB 
1 0 dB 
2 --3 dB 
3 -3 dB 
4 8 dB 

Where tile Preamble Fomta1 is given by prach-Configlndex !7]. 

7.7 HARQ RTT Timer 
For each serving cell, in case ofFDD configuration on the serving cell which carries the HARQ feedback for this 
serving cell the HARQ RTT Tuner is set to 8 subframes For each servrng cell, rn case of TDD configuration on the 
serving cell which carries the HARQ feedback for this serving cell the HARQ RTT Timer is set to k + 4 subframes, 
where k is the interval between the downlink transmission and the transmission of associated HARQ feedback, as 
indicated in subclauses lO. l and l0.2 of [2] , and for an RN configured with rn-SubframeConjig [81 and not suspended, 
as rndicated in Table 7.5. l-l of [ll]. 
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Annex A (normative): 
Handling of measurement gaps 
[n !his specification, the snbframes wilic:il cannot be used for transmission according to subdause 8. i .2. l of [9] are also 
considered as part of measurement gaps in uplink. Measurement gaps are defined in [9]. 

In a subframe that is part of a measurement gap. the UE shall not perform the transmission ofHARQ feedback and 
CQJ/PMI/RI!PTI, and SRS shall not be reported. 

3GPP 

DAINGEAN 0003318 



Release 13 76 3GPP TS 36.321 V13.0.0 (2015-12) 

Annex 8 (normative): 
Contention resolution for RACH access 
When checking whether contention resol!ltion was successful a MAC entity considers the MAC header structures 
shown belmv for the processing of a MAC PDU containing a UE Contention Resolution Identity MAC control element. 

R R E LCID (lllvOJ 

Case 1: MAC subheader for MAC controi eiement 

R R E LCID (111111 

R R E LCID (11100J 

R R E LC!D (oovoo; 

Case 3. M,\C subl1emler for smgle •byte pml,jmg + 
MAC subheade• fo.- MAC control elerr,er,1 + 
MAC subheader for MAC SOU (CCCH) 

R R E LCID (] 1100) 

R R E 

• 

LC!D (00000) 

F L. 

R R E 

• 

LCID (11111) 

Casa 5: MAC subheader for MAC controi eiement + 
MAC subt1eader (7-bits L-fieid) for MAC SDU (CCCH) + 
MAC subheader for paddiog 

3GPP 

R R E L.CID r111001 

R R E LCID (00000; 

Ca:se 2: MAC subheader for MAC controi eiement + 
MAC subt1eader for MAC SDU (CCCH) 

R R E LCID (11111) 

R R E L.CID ( 11lll) 

R R E LCID (11100) 

R R E L.CID (00000) 

Case 4 MAC subneaders for two•byte pcw,jmg + 
MAC subheader for MAC coo1rol element+ 
MAC subheader for MAC SDU (CCCH) 

R R E LCID (11100J 

R R E LCID (OODOOJ 

F L 

L 

R R E LCID c11111J 

Case G: MAC subnea,jer for MAC contrni element+ 
MAC subheader (1:S•bils L-field) for MAC SDU (CCCH) + 
MAC subheader for padding 
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Annex C (informative): 
Intended UE behaviour for DRX Timers 
When a DRX timer is set to a value of X, and n denotes the subframe in which 1he related evem 1s 1riggered according 
to the subclause 5. 7. the intended behaviours of each DRX timer are presented in the Table C-1 below: 

Table C-1: Intended UE behaviour for DRX timers 

DRX Timers Intended LIE behaviour 
([x, y] means including subframe x and y) 

drx-lnactivityTimer The MAC entity monitors PDCCH in PDCCH-subframes during the subframes 
[n+1, n+rn]. 
The MAC entity starts or restarts d;xSt;ortCyc:leTirner, ancJ uses Si1ort DRX 
Cycle in tt1e subframe n+rn+1, if configured. 

mac-ContentionResoiutionTimer The MAC entity monitors PDCCH in PDCCH-subframes during the subframes 
fn+1. n+Xl 

drx-RetransmissionTimer The MAC entity monitors PDCCH in PDCCH-subframes during the subframes 
[n, n+m-1 ]. 

on Duration Trner The MAC entity monitors PDCCH in PDCCH-subframes during the subframes 
[11, n+m-1 ] . .. 

drxShortCycleTirner Tt1e MAC entity uses the Short DRX Cycle during Hie subframes [n, n+X-1]. 
Tt1e MAC entity starts to use the Long DRX Cycle in Hie subframe n+X. 

HARQ RTT Timer The MAC entity sta1ts drx--RetransmissionTirner in n1e subframe n+X, if 
neecJecJ. 

NOTE: For FDD, m is equai to X; for TDD, m is equai to tlie minimum number of subframes so that X PDCCH-
subframes are inciuded during the subframes [x, y]. 

NOTE: A MAC entity configured with elMTA monitors PDCCH in some subframe(s) in acJdition to PDCCH-
subframes, as specifiecJ in subciause 5.7. 

For drx-inactivityTimer and drx-RetransrnissionTimer, if X=O, the timer does not make the MAC entity to monitor the 
PDCCH. 
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Annex D (informative): 
Change history 

Change history 
Oat(.\ > TSGif TSG Ott>< Cit< !Rel/ C !Old < Ne~i < 
2007-06 RAN2#58 R2-072710 MAC Protocol Specification Baseline -

bis 
2007-06 RAN2#58 R2-072912 Text Proposal for UL HARQ (Tdoc R2-072708) 0.1.0 

bis Text Proposal for DL HARQ (Tdoc R2-072707) 
Text Proposal for RACH procedure (Tdoc R2-072640) 
Text Prooosal for Loaical Channel Prioritization /Tdoc R2-072643l 

2007-06 RAN2#58 R2-072994 Basic I\IIAC PDU structure (Tdoc R2-072983) with updates 0.1.0 0 1.1 
bis Agreements on time-frequency resource configuration (Tdoc R2-

072993) 
Agreement on RA-RNTI association (Tdoc R2-072993) 
Clarification on RA Response reception (Tdoc R2-072993) 

2007-08 RAN2#59 R2-073715 Removed reference to non--ex;sting table (Tdoc R2-073473) 0.1.1 0.2.0 
Incorrect mapping of logical to transport channel (T(Joc R2--073473) 
Un--necessary error ctmckirlll in HARQ process procedure (T(Joc 
R2-073473) 
Removal of reference to timing relation tor HARQ temJback (Tdoc 
R2-073473) 
Correct;on of Internal variable name (Tdoc R2-073473) 
Correction of proce(Jure in case of successful HARQ reception 
(TcJoc R2--073473) 

2007-09 R,4.N2#59 R2-073885 Text proposal for Random Access procec1ure 0.2.0 0.2.1 
Tex! proposal on HARQ clarification for TDD 
Text proposal on HARQ for grants 

2007-09 R,l\N#~,7 RP-070688 Clean version for information 0.2.1 1.0.0 
2007-10 RAN2#59 R2-074530 Editorial update with Editor's notes (Tdoc R2-07421 ·1). 1.0.0 1.1.0 

bis 
2007-11 RAN2#60 R2-075093 Agreements on I\IIAC POU format (R2--07 4535) 1.1.0 11.1 

Corrections on Random Access Procedure (R2-074536• 
2007-11 RAN2#60 R2-075243 Endorsement of v1 .1.1 1.1.1 1.2.0 

Removal of FFS on DL CCCH existence 
2007-11 R,l\N2#60 R2-075488 Agreement on identity used Random Access Response (R2- 1.2.0 1.3.0 

075038) 
Agreement on Local Nack1 (R2-074949) 
PUCCH Resource ~Ianc11ing (R2-075432) 
UL HARQ agreements (R2-075432) 
Agreements on semi-persistent sct1eduling (R2-075432, 36.300) 
Agreements on BSR/SR triggers (R2-075432) 
Agreements on BSR contents (R2-075432) 
Agreements on Timing Advance principles (36.300) 
Agreements on DRX control (36.300) 
Handling of P-BCH, D-BCH, PCH (R2-075246) 

2007-11 RP-38 RP-070917 Clean version, presented at TSG RAN-38 for approval 1.3.0 2.0.0 
2007-12 RP-38 - Approved at TSG RA~~-38 and placed under change control 2.0.0 8.0.0 
2008-03 RP-39 RP-080162 0001 2 CR to 36.321 with E--UTRA MAC protocol specification update 8.0.0 8.1.0 
2008-05 RP-40 RP-080410 0002 1 36.321 CR coverin!;! __ ?_greements of RAN2 #61 bis anr_1 RAN2#62 8.1.0 8.2.0 
2008-09 RP-41 RP-080690 0003 - Clarification 011 data available for transmission for BSR triggering 8.2.0 8.~ •. 0 

RP-41 RP-080690 0004 - CR to 36.321 on failure indication after maximum numl,er of HARQ 8.2.0 8 3.0 
transmissions 

RP-41 RP-080690 0005 4 Clarifications and Corrections of DL and UL Data Transfer (SCH, 8.2.0 8.3.0 
RACH and SR) 

RP-41 RP-080690 0006 - CR to 36.321 on Buffer size levels for BSR 8.2.0 8.3.0 
RP-4·I RP-080690 0007 - Clarifications on DRX 8.2.0 8.3.0 
RP-41 RP-080690 0008 - Clarification on UE behavior for DRX and configured measurement 8.2.0 8.3.0 

gaps 
RP-41 RP-080690 0009 3 Correct;on to MAC Padding BSR 8.2.0 8.3.0 
RP-41 RP-080690 0010 - Correction to UE transmission power tieadroom report for L TE 8.2.0 8.3.0 
RP-4·I RP-080690 0011 - Corrections 011 BSR 8.2.0 8.3.0 
RP-41 RP-080690 00·12 - CR to 36.321 REL-8 on Format of UL grant in Message 2 8.2.0 8.3.0 
RP-41 RP-080690 0015 CR to 36.321 REL--8 on PUSCH PUCCH Power Control RNTls 8.2.0 8.3.0 
RP-41 RP-080690 0016 - CR to 36.321 REL-8 on RACH uniform random backoff 8.2.0 8.3.0 
RP-41 RP-080690 0017 1 E-UTRA I\IIAC protocol specification update 8.2.0 8.~ •. 0 
RP-41 RP-080690 0020 - TP for number of HARQ processes and I\IIIMO 8.2.0 8 3.0 
RP-41 RP-080690 0022 ,. Update of MAC (Jedicated preamble expiry 8.2.0 8.3.0 
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RP-41 RP-0130690 0027 - Handling of Semi-Persistent a rants and assignments 8.2.0 8.3.0 
RP-41 RP-0130690 0051 1 Corrections relatina to RACH 8.2.0 8.~ •. 0 
RP-41 RP-080690 0058 1 UL Channel Prioritisation 8.2.0 8 3.0 
RP-41 RP-080690 0071 2 Correct;ons relatin;i to RACH partitioninq 8.2.0 8.3.0 
RP-41 RP-080690 0091 - Correction on Ranc1om Access Response reception behaviour 8.2.0 8.3.0 
RP-4·I RP-080690 0103 - Upoer limit of loaical channel id 8.2.0 8.3.0 
RP-41 RP-080690 0104 - Ciarifications and Corrections for HARQ operation at TAT expiry 8.2.0 8.3.0 

and RACH contention resolution 
2008-12 RP-42 RP-081018 0105 .. CR0105 to 36.321 fRel-81 on PHR Periodic Timer Start 8.3.0 84.0 

RP-42 RP-081018 0106 1 Proposed R1 of CR0106 to 36.321 fRel-131 on PHR Reference 8.3.0 8.4.0 
RP-42 RP-081018 0107 1 CR 0107 to ~,6.321 Interactions between measurement gap and 8.3.0 8.4.0 

Msg~, transmission 
RP-42 RP-081018 0108 2 Proposed R1 of CR0108 to 36.321 [Rel-8] on PHR Reporting 8.3.0 8 4.0 

Values 
RP-42 RP-0131018 0109 Correction relating to equal priorities 8.3.0 8.4.0 
RP-42 RP-0131018 0110 - CR 011 Oto 36.321 on Correction to PHR 8.3.0 8.4.0 
RP-42 RP-081018 0112 1 CR0·I12r1 to 36.321 [Rel-8] Correction to BCCH Reception 8.3.0 84.0 

procedure 
RP-42 RP-0810"I8 01 ·13 - Contention Resolution Timer 8.3.0 8.4.0 
RP-42 RP-0131018 0114 PCH reception 8.3.0 8.4.0 
RP-42 RP-0131018 0115 - Correction to recepfon of assignments and grants 8.3.0 8.4.0 
RP-42 RP-081018 0116 - Correction on Contention Resolution 8.3.0 84.0 
RP-42 RP-081018 0117 2 Proposed R1 of CR0117 to 36.32·1 [Rel-8] on on SR Clarifications 8.3.0 8 4.0 

and Repetitions 
RP-42 RP-0131078 0118 2 Ciarification on Padding value 8.3.0 8.4.0 
RP-42 RP-0131018 0119 - CR 0119 to 36.321 Correction and Clarification on TTI Bundiing 8.3.0 8.4.0 
RP-42 RP-081018 0120 1 Clarification of DRX Active Time 8.3.0 8.4.0 
RP-42 RP-081018 0121 4 Text Proposai for Dedicated Preambie Assianment 8.3.0 8 4.0 
RP-42 RP-081018 0122 .. CR0122 to 36.321 fRel-81 on Messaqe 3 Definition 8.3.0 84.0 
RP-42 RP-081018 0123 1 Correction to prevent wrong contention resolution tJy adaptive 8.3.0 8.4.0 

retransmission command 
RP-42 RP-081018 0124 - Bucket Size Parameter 8.3.0 8.4.0 
RP-42 RP-081018 0125 2 CR0125r2 to 36.321 [Rel-8] Correction to Multiple BSR 8.3.0 8 4.0 
RP-42 RP-081018 0127 .. CR0127 to 36.321 (Rel-8] RACH preambles labeliing 8.3.0 84.0 
RP-42 RP-081018 0128 1 CR0128r1 to 36.321 [Rei-8] merging CR0126r0 and CR0128r0 8.3.0 8.4.0 
RP-42 RP-081018 0129 1 CR0129r1 to 36.321 [Rel-8] Correction to POU Format 8.3.0 8.4.0 
RP-42 RP-0810"I8 0130 - CQI/ SRS/PMI/RI transmission durina active time 8.3.0 8.4.0 
RP-42 RP-0131018 0131 1 NOi and Msg4 Carrying Contention Resolut;on ID 8.3.0 8.4.0 
RP-42 RP-0131018 0132 1 CR0132 to 36.321 [Rel-8] on MAC BSR trigger 8.3.0 8.4.0 
RP-42 RP-081018 0133 - Clarification about Restarting tile Periodic BSR Timer 8.3.0 8.4.0 
RP-42 RP-081018 0134 - Correction to RA procedure initiated by eNB PDCCH order 8.3.0 8 4.0 
RP-42 RP-081018 0135 1 Correct;on on PHR triggering cond;t;on 8.3.0 84.0 
RP-42 RP-081018 0136 - CR 0136 to 36.321 on Correction to UL HARQ Process for ttle 8.3.0 8.4.0 

transmission of Msg3 
RP-42 RP-081018 0137 2 SPS occasions 8.3.0 8.4.0 
RP-42 RP-081018 0138 - Robustness of Buffer Status Reporting 8.3.0 8 4.0 
RP-42 RP-081018 0139 .. Proposed CR to 36.321 [Rel--8] on UL HARQ and Measurerrmnt 8.3.0 84.0 

Gaps 
RP-42 RP-0131018 0142 1 TAT and RACH procedure 8.3.0 8.4.0 
RP-42 RP-081018 0143 1 SRS and CQI Resources Release upon TAT Expiry 8.3.0 84.0 
RP-42 RP-081018 0157 1 Proposed CR to 36.321 Correction to RACH procedure 8.3.0 8 4.0 
RP-42 RP-081018 0162 1 BSR format for reporting emi:i!)r buffers 8.3.0 84.0 
RP-42 RP-081018 0165 - TTI Bunc1Iing Configuration 8.3.0 8.4.0 
RP-42 RP-081018 0166 1 Corrections to semi-persistent scl;eduling 8.3.0 8.4.0 
RP-42 RP-0810"I8 0167 2 Priotitization of MAC control elements 8.3.0 8.4.0 
RP-42 RP-0131018 0168 Correction to starting of TA timer 8.3.0 8.4.0 
RP-42 RP-0131018 0173 1 Proposed CR to 36.321 SPS implicit release on UL 8.3.0 8.4.0 
RP-42 RP-081018 0174 - Proposed CR to 36.~,21 Measurement gaps and SPS 8.3.0 84.0 
RP-42 RP-081018 0175 - Proposed CR to 36 .321 Setting reser.ed l,its to zero 8.3.0 8 4.0 
RP-42 RP-081018 01135 .. Proposed CR to 36.321 [Rel-8] IIIIAC ResetReconfig Option 2 8.3.0 84.0 
RP-42 RP-081018 01138 2 RV setting 8.3.0 8.4.0 
RP-42 RP-081018 0189 - Corrections to Random Access Procedure 8.3.0 8.4.0 
RP-42 RP-0810"I8 0198 - Number of HARQ processes for MIMO 8.3.0 8.4.0 
RP-42 RP-0131018 0201 Corrections to power control amJ ramJom access 8.3.0 8.4.0 
RP-42 RP-0131018 0206 - Correction on the definition of tiie PDCCH-sutJframe 8.3.0 8.4.0 
RP-42 RP-081018 0211 1 Correction to U;e coexist of SPS-RNTI and Si-RNTI or RA-RNTI 8.3.0 84.0 
RP-42 RP-081018 0220 - Explicit release of SPS 8.3.0 8 4.0 
RP-42 RP-081018 0225 2 Linking HARQ process !D wilt! t!le SPS resource 8.3.0 84.0 
RP-42 RP-081018 0231 - Bucket Parameter Update 8.3.0 8.4.0 
RP-42 RP-081018 0232 1 Ciarification on "PDCCH indicates a new transmission" for DRX 8.3.0 8.4.0 
RP-42 RP-0810"I8 0233 1 Editorial corrections to MAC 8.3.0 8.4.0 
RP-42 RP-0131018 0236 RB suspension and BSR contents 8.3.0 8.4.0 
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RP-42 RP-0131018 0239 - RV settinq 8.3.0 8.4.0 
RP-42 RP-0131018 0240 2 Preamble aroup selection 8.3.0 13.4.0 
RP-42 RP-081018 0241 - Use of dedicated preambles after HO complete 8.3.0 8 4.0 
RP-42 RP-081018 0242 .. lntrmJuction of HARQ RTT Timer- 8.3.0 8.4.0 
RP-42 RP-081018 0243 - Correction to DRX conflauration 8.3.0 8.4.0 

2009-03 RP-43 RP-0901213 0245 - CR to 36.321 on BSR clarification 8.4.0 8.5.0 
RP-43 RP-090128 0246 2 Freeina of reserved RNTls 8.40 8.5.0 
RP-43 RP-090128 0247 Correction to MAC reset 8.4.0 8.5.0 
RP-43 RP-090128 0248 - Correction to Initialization of Prioritization 8.4.0 8.5.0 
RP-4~, RP-090128 0249 - Local NACKina Optionaiitv MAC CR 84.0 13.5.0 
RP-43 RP-090128 0250 1 Position of the Backoff Indicator subhead er 84.0 8 5.0 
RP-43 RP-090128 0251 .. Missina reserved tJ;t setting 84.0 8.5.0 
RP-43 RP-090128 0252 - Expired TAT and PUSCH transmission 8.4.0 8.5.0 
RP-43 RP-0901213 0253 - Expired TAT and HARQ feedback 8.4.0 8.5.0 
RP-43 RP-090128 0254 1 Counter proposal to R2-090969 on Management for HARQ butter 8.40 8.5.0 

with TAT 
RP-43 RP-090128 0255 .. HARQ Feedback and Contention Resolution 84.0 8.5.0 
RP-43 RP-090128 0256 - Corrections to redundancy version control for system information 8.4.0 8.5.0 
RP-43 RP-090128 0257 - MaPPina of the RNTls to different transport channels 8.4.0 8.5.0 
RP-43 RP-090128 0258 - DRX and UL. Retransmissions 8.40 8.5.0 
RP-43 RP-090128 0259 Definition of DRX Short Cycle Timer- 8.4.0 8.5.0 
RP-43 RP-090128 0260 - Small corrections to RACH 8.4.0 8.5.0 
RP-4~, RP-090128 0261 - Processina of contention resolution messaqe 84.0 8.5.0 
RP-43 RP-090128 0262 - Corrections to power control and random access 84.0 8 5.0 
RP-43 RP-090128 0253 .. Missina comJ;tion for unsuccessful mce12tion of Msg2 84.0 8.5.0 
RP-43 RP-090128 0264 1 Corrections relatin~J to Random Access required inputs 8.4.0 8.5.0 
RP-43 RP-090128 0265 - Bucket Parameter Update 8.4.0 8.5.0 
RP-43 RP-090128 0266 2 Correction to Handiina of triaaered PHR 8.40 8.5.0 
RP-43 RP-090128 0267 SPS resource release on D--SR failure 8.4.0 8.5.0 
RP-43 RP-090128 0269 2 NOi ~1anc11ing when measurement gap and SPS occassion collide 8.4.0 8.5.0 
RP-4~, RP-090128 0270 - Correction relatina to PDCCH order 84.0 8.5.0 
RP-43 RP-090128 0271 - Error Handlino 84.0 8 5.0 
RP-43 RP-090128 0272 .. various clarifications!cormctions to TS36.321 84.0 8.5.0 
RP-43 RP-090128 0273 1 Disassembly, Demultiplexin~J and Multiplexinq functions 8.4.0 8.5.0 
RP-43 RP-090128 0274 1 Miscellaneous corrections to MAC 8.4.0 8.5.0 
RP-43 RP-090128 0275 2 CR on Interactions between Mso3 transmission and TTI bundlina 8.40 8.5.0 
RP-43 RP-090128 0276 TTI Bundlinq 8.4.0 8.5.0 
RP-43 RP-090128 0278 1 Correction to BSR triqger at servina cell c~1anqe 8.4.0 8.5.0 
RP-4~, RP-090128 0279 1 Correction to Release of SPS 84.0 8.5.0 
RP-43 RP-090128 0280 2 Usaae of RRC Parameters 84.0 8 5.0 
RP-43 RP-090128 0281 .. Clarification of MAC Timer status 84.0 8.5.0 
RP-43 RP-090128 02132 1 Correction on MAC POU subheader description 8.4.0 8.5.0 
RP-43 RP-090128 0283 1 UE behaviour at CURRENT TX NB reaches maximum value 8.4.0 8.5.0 
RP-43 RP-090128 0285 - Reoortina Durina DRX 8.40 8.5.0 
RP-43 RP-090128 0289 NOi hamJl;nq after ramJom access procedure 8.4.0 8.5.0 
RP-43 RP-090128 0290 1 Dedicated preamble t,andlinq after random access failure 8.4.0 8.5.0 
RP-4~, RP-090128 0292 - NDI and arant in Messaae 2 84.0 8.5.0 
RP-43 RP-090128 0293 1 Correction relatina to BCCH HARQ 84.0 8 5.0 
RP-43 RP-090128 0300 1 Correct;ons to Ms;13 definition and usaqe 84.0 8.5.0 
RP-43 RP-090128 0303 - PRACH selection must use orach-Configurationlndex 8.4.0 8.5.0 
RP-43 RP-090128 0305 - Ciarification on RETX BSR TIMER 8.4.0 8.5.0 
RP-43 RP-090128 0307 3 MAC Structure in UE Side 8.40 8.5.0 
RP-43 RP-090128 0308 Clarification on RamJom Access Procedure 8.4.0 8.5.0 
RP-43 RP-090128 0314 - Clarification on U,e CR timer 8.4.0 8.5.0 
RP-4~, RP-090128 0316 - Correction on BSR 84.0 8.5.0 
RP-43 RP-090128 0318 1 Clarification on MAC reconfiguration of timers and counters 84.0 8.5.0 
RP-43 RP-090128 0320 .. HARQ temJback, CQI/PMI/RI and SRS transmissions ancJ 84.0 8.5.0 

measurement 9..§!PS 
RP-43 RP-090128 0324 - MAC POU sutJheader corresponding to pac1dinq 8.4.0 8.5.0 
RP-4~, RP-090128 0333 - CR On Backoff table 84.0 8.5.0 
RP-43 RP-090128 0334 3 TTI Bundlina Ooeration 84.0 8 5.0 
RP-43 RP-090128 0341 1 Enforcing new transrrnssion after flushing HARQ process 84.0 8.5.0 

2009-06 RP-44 RP-090513 0342 - Correction on HARQ feedtJack transmission 8.5.0 8.6.0 
RP-44 RP-090513 0343 1 Ciarification on U;e DL assianment/UL arant reception in SPS 8.5.0 8.6.0 
RP-44 RP-0905"13 0344 1 PHR timer l1andiina after handover 8.5.0 8.6.0 
RP-44 RP-090513 0346 2 MAC POU tor Msq2 8.5.0 8.6.0 
RP-44 RP-090513 0347 2 MAC Error handling 8.5.0 8.6.0 
RP-44 RP-090513 0348 - Correction on SR cancellation 8.5.0 8.6.0 
RP-44 RP-090513 0349 1 Correction to RETX BSR TIMER 8.5.0 8 6.0 
RP-44 RP-090513 0350 1 CR to 36.321 on UL SPS lrnplic;t Release 8.5.0 8.6.0 
RP-44 RP-090513 0351 2 Various correction to M,l\C 8.5.0 8.6.0 
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RP-44 RP-090513 0369 - Correction to Uplink grant by temporary C-RNTI 8.5.0 8.6.0 
RP-44 RP-090513 0370 - Clarification 011 simultaneous receotion of RA-RNTI and C-RNTI 8.5.0 8.6.0 
RP-44 RP-090513 0374 - Correction on timeAlianmentTimer validity in MAC 8.5.0 8 6.0 
RP-44 RP-090513 0376 1 CR for MAC padcJ;nq 8.5.0 8.6.0 
RP-44 RP-090513 0377 - Correction to duplicate reception of Ti\ commanr_1 (2nc1 mett1odl 8.5.0 8.6.0 

2009-09 RP-45 RP-090906 0379 - Correction to NDI semantics 8.6.0 8.7.0 
RP-45 RP-090906 0380 1 Minor corrections to 36.321 8.6.0 8.7.0 
RP-45 RP-090906 0381 2 UE behaviour when MBSFN sutJfrarne and a configured downlink 8.6.0 8.7.0 

assiqnrnent colli(Je 
RP-45 RP-090906 0399 - Correction to HARQ process ID for DL SPS retransmissions 8.6.0 8.7.0 

2009-09 RP-45 RP-090934 0390 3 lmorovement of cancellation of SR 8.7.0 9.0.0 
RP-45 RP-090934 0396 - Periodic CQI/PMI/RI maskina 8.7.0 9.0.0 

2009-12 RP-46 RP-091341 0401 2 Capturing 1\/IBMS aqreernents in MAC 9.0.0 9.1.0 
RP-46 RP-091314 0403 2 Clarification on BSR triqper 9.0.0 9.1.0 
RP-46 RP-091346 0404 - Correction on HARQ Process ID for DL SPS and DRX 9.0.0 9.1.0 
RP-46 RP-091314 0406 - RNTI for CCCH 9.0.0 91.0 
RP-46 RP-091346 0407 1 SR prohibit rrmc!lanism for UL SPS 9.0.0 9.1.0 
RP-46 RP-091346 0409 - Clarification on monitorina of PDCCH 9.0.0 9.1.0 
RP-46 RP-091346 0410 - Introduction of SR orol1ibit timer 9.0.0 9."I.O 

2010-03 RP-47 RP-100305 04"14 - Correction to MBMS schedulina terminoloav 9."1.0 9.2.0 
RP-47 RP-100305 0415 Corrections to TS 36.321 on 1\/IBIIIIS 9.1.0 9.2.0 
RP-47 RP-100305 0421 1 Error hanc11ing for MBMS POU 9.1.0 9.2.0 
RP-47 RP-100308 0422 - Renaminq CR as consequence of ASN.1 review 9.1.0 9.2.0 

2010-06 RP-48 RP-100536 0424 - Clarification on UE behaviour w.r.t DRX cycle cl;ange and 9.2.0 9 3.0 
onDurationTimer test iProcedural chanqe) 

RP-48 RP-100554 0425 1 Correction to MBMS (Jescriotion 9.2.0 9.3.0 
RP-48 RP-100556 0426 - Correction to PHR triqqerinq 9.2.0 9.3.0 
RP-48 RP-100536 0430 - Processina of contention resolution messaqe 9.2.0 9.~ •. 0 

2010-12 RP-50 RP-101226 0436 2 Introduction of Carrier Aaareaation 9.3.0 10.0.0 
RP-50 RP-101228 0437 1 lntro(Juction of relays in I\IIAC 9.3.0 10.0.0 
RP-50 RP-101225 0447 - HARQ operation for UL multiple antenna transmission 9.3.0 10.0.0 

201 ·1-03 RP-5·1 RP-110280 0449 - PHR Triaqer for Power Reduction Due to Power Manaaement 10.0.0 10.1.0 
RP-51 RP-110289 0450 1 Power Headroom Reportina 100.0 10.-1 0 
RP-51 RP-110289 0451 Cancellat;on of BSR 10.0.0 10.1.0 
RP-51 RP-110289 0453 1 Counterproposal to Corrections to the Carrier Aggregation 10.0.0 10.1.0 

funr_iionality in MAC 
RP-5·1 RP-110280 0454 - Addina a Power Manapement indication in PHR 10.0.0 10.1.0 
RP-51 RP-110289 0457 2 CR on SCell Activation 100.0 10.-1 0 
RP-51 RP-110289 0461 2 Unification of Extended PHR MAC CE formats 10.0.0 10.1.0 
RP-51 RP-110289 0465 1 Clarification for CA and TTI bundlinq in MAC 10.0.0 10.1.0 

2011-06 RP-52 RP-110846 0466 - CQI reoortina and deactivation timer 10.1.0 10.2.0 
RP-52 RP-1 "10846 0467 2 Miscellaneous Corrections 10.1.0 10.2.0 
RP-52 RP-110846 0468 .. Pcrnax,c repmting __ !!!UY.oe 2 PH 10.1.0 10.2.0 
RP-52 RP-110848 0469 - Type-1-triggered SRS transmission independent of DRX 10.1.0 10.2.0 
RP-52 RP-110839 0470 - UL transmissions when the timeAlianmentTimer is not runnina 10.1.0 10.2.0 
RP-52 RP-110846 0478 1 Ciarifications to Ci field in MAC CE on CA 10.1.0 10.2 0 
RP-52 RP-110846 0488 Clarification of oacJdina BSR tm!laviour 10.1.0 10.2.0 
RP-52 RP-110834 0489 - SPS reception in MBSFN sutJfrarnes 10.1.0 10.2.0 
RP-52 RP-110839 0490 - Power manapement related PHR triaperina condition 10.1.0 10.2.0 
RP-52 RP-1 "10839 0491 - Clarifications on PHR Power Manaaement triaaer 10.1.0 10.2.0 

2011-09 RP-53 RP-111280 0494 1 Clarifications on MCH reception and Stop MTCH 10.2.0 10.3.0 
RP-53 RP-111283 0496 - Confiauration of extenedec1BSR-sizes 10.2.0 10.3.0 
RP-53 RP-111297 0502 - CR to 36.321 on Small correction of PHR oarameter 10.2.0 10.3.0 
RP-53 RP-111283 0503 1 Corrections to PCMAX,c field in Extended PHR 10.2.0 10.3 0 

2011-12 RP-54 RP-111714 0516 1 UE soft buffer handling in I\IIAC 10.3.0 10.4.0 
RP-54 RP-111716 0523 - Correction on determininq SPS occasions 10.3.0 10.4.0 
RP-54 RP-111605 0526 1 CSI/SRS reoo1tinp at DRX state transitions 10.3.0 10.4.0 
RP-54 RP-1 "11606 0527 - CSI/SRS reportinq at unexpected Active Time stor.mina 10.3.0 10.4.0 

2012-03 RP-55 RP-120321 0539 .. Correct;on to rnultiplexinq and assembly 10.4.0 10.5.0 
2012-09 RP-57 RP-121395 0559 - P tJit in Extended PHR MAC CE 10.5.0 10.6.0 

RP-57 RP-121395 0577 1 Deadlock of PHR transmission 10.5.0 10.6.0 
RP-57 RP-121382 0558 - Clarification on Measurement Gao 10.5.0 11.0 0 
RP-57 RP-121377 0572 1 Introduction of CA Ent1ancements in MAC 10.5.0 11.00 
RP-57 RP-121382 0581 - Clarification of TA value maintenance at T,4, timer expiry 10.5.0 11.0.0 

2012-·12 RP-58 RP-121936 0583 - Clarification 011 DRX for Relav 11.0.0 11.1.0 
RP-58 RP-121936 0585 - Clarification on V field in Extended PHR MAC CE 11.0.0 11.1.0 
RP-58 RP-121951 0586 1 Clarification related to CA en!lancerrmnt in I\IIAC 11.0.0 11.1.0 
RP-58 RP-121957 0588 - Clarification of t11e Note in 5 .2 11.0.0 11.1.0 
RP-58 RP-121951 0590 - TAG Acronvm 1"1.0.0 11.1.0 
RP-58 RP-121951 0594 - Corrections for CA-enhancement in MAC 11.0.0 11."I 0 
RP-58 RP-121956 0599 CR on I\IIAC layer support of ePDCCH 11.0.0 11.1.0 
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201 ~,-03 

2013-06 

2013-12 

2014-03 

2014-06 

2014-09 
2014-12 

2015-03 

2015-06 

2015-09 

2015-12 

2015-12 

Note: 

RP-58 RP-121957 0624 2 CR to 36.321 on Annex for DRX Timers 11.0.0 11.1.0 
RP-59 RP-130246 0629 2 Removing optionality on CSi/SRS transmission during transient 11.1.0 11.2.0 

state 
RP-59 RP-130245 0630 - Ciarification on tl1e PDCCH-subframe for half-duplex TDD UE 11.1.0 11.2 0 
RP-59 RP-130248 0649 Draft CR to 36 321 for Clarification of PDCCH-subframe def;nit;on 11.1.0 11.2.0 

in Rel-11 
RP-59 RP-130241 0659 - Correction for TM10 unicast support in MBSFN sutJframes 11.1.0 11.2.0 
RP-59 RP-130291 0661 - Clarification of DRX timers for TDD 1"11.0 11.2.0 
RP-60 RP-130805 0663 2 HARQ RTT Timer 11.2.0 11.3 0 
RP-60 RP-130808 0664 Ciarification on Um PDCCH--subframe definition for TDD UE 11.2.0 11.3.0 
RP-60 RP-130809 0665 - Correction to the definition of drxRetransmissionTimer 11.2.0 11.3.0 
RP-60 RP-130809 0667 - Fu1ther issues on removing optionality of CSI/SRS transmission 11.2.0 11.3.0 

during transient state 
RP-60 RP-130804 0670 - Rel-11 CR on SCel! activation timing 11.2.0 11.3 0 
RP-62 RP-131989 0687 Ciarification on Um HARQ femJback for SCell 11.3.0 11.4.0 

activation/deactivation command MAC CE 
RP-62 RP-132002 0690 - Clarification on Power Headroom MAC CE 11.3.0 12.0.0 
RP-63 RP-140355 0709 - BCCH reception for MBMS on any configured or configurable SCell 12.0.0 12.1 0 
RP-63 RP-140362 0705 1 Lona DRX Command MAC Controi Element 12.0.0 12.-1 0 
RP-64 RP-140888 0714 Alternative ·1 · Introduction of FDDITDD CA into 36.321 12.1.0 12.2.0 
RP-64 RP-140884 0713 1 Introduction of TDD elTMA 12.1.0 12.2.0 
RP-64 - - - Editorial updates 12.2.0 12.2.1 
RP-65 RP-141506 0732 1 Introduction of low complexity UEs in TS 36.32"1 12.2.1 12.3.0 
RP-66 RP-142129 0739 .. Category 0 report in Msg3 12.3.0 12.4.0 
RP-66 RP-142140 0749 - Correction on DRX Operation 12.3.0 12.4.0 
RP-66 RP-142140 0748 - Prol1ibit timer for SR 12.3.0 12.4.0 
RP-66 RP-142135 0740 1 Introduction of dual connectivity in MAC 12.3.0 12.4 0 
RP-67 RP-150373 0751 Ciarification on Um Logical channei pnoritization in DC 12.4.0 12.5.0 
RP-67 RP-150375 0762 1 Introduction of MBMS congestion management for Public Safety 12.4.0 12.5.0 

Group Call 
RP-67 RP-150374 0755 1 Introduction of Prose in M,l\C 12.4.0 12.5.0 
RP-67 RP-150371 0763 2 Uplink transmission time difference 12.4.0 12.5 0 
RP-68 RP-150921 0764 SL--DCH transmiss;on for autonomous resource allocation mode 12.5.0 12.6.0 
RP-68 RP-150921 0766 - Minor corrections For Prose 12.5.0 12.6.0 
RP-68 RP-150921 0767 - Clarification 011 deactivation operation 12.5.0 12.6.0 
RP-68 RP-150916 0768 - Handiing of erroneous POU on MCH 12.5.0 12.6.0 
RP-68 RP-150921 0769 .. Correct;ons on 36.321 for Prose 12.5.0 12.6.0 
RP-68 RP-150921 0772 - Correction to U,e figure of MAC structure overview for sidelink 12.5.0 12.6.0 
RP-68 RP-150923 0782 - Prol1ibit timer for SR 12.5.0 12.6.0 
RP-68 RP-150921 0783 - Resource selection for SL-OCH 12.5.0 12.6 0 
RP-69 RP-151438 0799 1 Correction on Type 2 PH reportma 12.6.0 12.7.0 
RP-69 RP-151441 0795 1 Corrections For reportinw and cancellation of SL BSR 12.6.0 12.7.0 
RP-69 RP-151441 0785 1 Corrections to Sidelink in M,l\C 12.6.0 12.7.0 
RP-69 RP-151441 0790 1 Miscellaneous corrections on Sideiink 12.6.0 12.7.0 
RP-70 RP-152055 0801 .. Correct;on on transparent MAC PDU 12.7.0 12.8.0 
RP-70 RP-152053 0802 - Correction on MAC ~1ear.1er For SL-SCH 12.7.0 12.8.0 
RP-70 RP-152053 0805 - Corrections for sidelink in TS 36.321 12.7.0 12.8.0 
RP-70 RP-152071 08"11 2 Introduction of Carrier Aaareaation enhancements bevond 5 CCs 12.8.0 13.0 0 
RP-70 RP-152072 0806 2 Introduction of eD2D 12.8.0 13.0.0 
RP-70 RP-152078 0821 2 Introduction of LA,l\ in MAC 12.8.0 13.0.0 
RP-70 RP-152080 0815 2 Introduction of SC-PTM in MAC 12.B.0 13.0.0 

WORD version for TS 36.321 v 12.4 .0 was changed over from WORD 2003 to WORD 2007. 
Accordingly, some iable formats may be converted due to the impact of compatability mode but contents 
in the tables were c:ontim1ed 10 be consistent 
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Foreword 
This Technical Specification has been produced by the yd Generation Partnerst,jp Prqject (3GPP) 

The contents of the present document am snbject to continuing work within the TSG and rna)' change following formal 
TSG approval. Should the TSG modify the contents of the present document, it will be re-released b)' the TSG with an 
identifying chan_ge of release date and an increase in version nutnber as follows: 

Version x y.z 

where: 

x the first digit 

presented to TSG for infonn.ation; 

2 presented to TSG for approval; 

3 or greater indicates TSG approved document nnder change control. 

y the second digit is incremented for all cti:anges of substance, i.e. teclmical enhancements, correctic,11s, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in tt1_e document. 
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1 Scope 
The present document speciJies the Radio Resource Control protocol for the radio intetface between U1~ and E-UTRAN 
as well as for the radio inte1face between RN and E-UTRAN. 

The scope of the present docurnent also includes: 

2 

the radio 1elated information transported in a transparent container between sou1ce eNB and target e:t-IB u.pon 
inter eNB handover: 

the rad.10 related information transported 111 a transparent container between a source or target eNB and another 
system upon inter Rt\ T handover_ 

References 
The follmving documents contain provisions which, through reference in this text, constitute provisio:ns of the present 
document 

• References are either specific (identlf1ed by date ofpublicat101i edition number, version number, etc.) or 
non-speciii.c. 

o For a specific reference, subsequent revisions do not apply. 

oi For a non-specific reference, the latest version applies, In the case of a reference to a 3GPP document (including 
a GSM document), a non-specific reference imphcitly refers to the latest version of that document in the somc7 
Rdeasc7 as the prc7sc7nt document. 
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3GPP TS 25.J07: "Requirement on l.Jser Equipments (UEs) supporting a release--independent 
frequency banct. 

3GPP TS 24. 3 l2: 11Access Network Discovery and Selection Function (AND SF) ~1anagement 
Object (MO)". 

fEEE 802.11-2012, Patt l l. V✓ireless LAN ?v[edium Access Contwl (]VlACJ arid Physical Layer 
(PHY) specifications, lEEE, Std. 

3GPP TS 23303. nProxin1i.ty-based. services (ProSe); Stage 2°. 

3GPP TS 24.334: 11Proximity-serv1ces (ProSe) User Equipment (UEJ to ProSe funct1011 protocol 
aspects; Stage 3 •!. 

3GPP TS '~4.]33· "Proximity-services (ProSe) Jvfanagement Objects (~10t. 

3GPP TS 36314. nEvolved Unive:rsal Te1restrial Radio Access (E-UTRt\); Layer 2-
t,1easu.remeuts11. 

3GPP TS 24.105: 11Applicat1011 specif1c Congestion control for Data Communication (ACDC) 
Jvia11agement Object (?v10t. 

3GPP TS 23.179: !!Functional architecture and infonnationflows to support mission critical 
corn111unication se1v1ces; Stage 211

• 

Definitions, symbols and abbreviations 

Definitions 
For the purposes of the p1esent document, the terms and definitions given in TR 21.905 [11 and the following apply. A 
term defined in the present document tales precedence over the definition of the sr:rn.1e tern1, if any, in TR 21.905 [lJ. 

Commercial lvlobile .Ale1i System: Public '.Varmng System that delivers l'Varning }•lot[fications provided by rvarning 
1.Votijicatio!! Provide,~.~' to C11AS capable UEs. 

Common arcess barring paramet-:rs: The common access baning parameters refer to the access class barring 
parameters tt&u are broadcast m S):st1.?mfnformarionB!oc!/Typq2 outside the list of PLMN speclfic parm.neters (i.e. in ac­
BarringPerPLi\fN-List). 

CSG member cen: A ce11 broadcasting the identity of the selected PL~1N, registered PLMN or equivalent PL~1N and 
for which the CSG wlntelist of the UE includes an entry compnsing celfs CSG lD and the respective PLl\1N ident1ty. 

Dual Cou.u.ecfrvity: AUE inRRC_ CONNECTED is configured withDnal Comiectivity when configured with a 
l\1aster and a Secondary Ce11 Group. 

EU-Alert: Public \Vanting System that delivers VVaining Notiii.cations provided by \Vanting Notiiication Providers 
using the same AS mechaujsms as defined for CJVlAS. 

:Fjeld~ The individual contents of an information element are referred a-; fields. 

]?Joor; Mathern.atical function used to 1round down1 i.e. to the nearest integer having a lower or equal value. 

Information clement: A stmctuml element contallting a single or multiple fields is refeffed. as information element. 

Korean Pulllic Alert System (KP ASi: Public Warning System that delivers Warning Notifications prov1ded by 
Vlarning Notification Providers using the same AS mechanis1i.1s as defined for C11AS. 

I\1:aster CeH Group: For a UE not conJlgured vdth DC, tt1_e ~1CG comprises all serving ce11s. For a UE conJlgured vdth 
DC, the MCG concerns a subset of the serving cells comprising of the PC ell and zero or more seconclaiy cells. 

~fBI\/lS stnrke: l\1BL\1S bearer service as defined in TS 23.246 [561 (i.e. provided via an L\1RB or an SC-l\1RB). 
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Primary Celi: The cell, operating on the primary frequency, 111 whlch the UE either perfo1111s the mitial co1mection 
establ1Shm.ent procedure or mitiates the connection re-establishment procedure, or the cell indicated as the prirnary cell 
in the handover procedu1e. 

Primary Secondary Celt The SCG cell m winch the UE is instructed to perfonn random access when pe1fonr..ing the 
SCG change procedure. 

Primary Timing Advance Group: Timing Advance Group contai.nfr1g the PCell or the PSCelL 

PUCCH SC ell: An SCell configured with PUCCH. 

Secondary Celt A cell, operating on a secondary frequency, which may be configured once an RRC connection is 
established and which may be used to provide additional radio resources. 

Se\'.ondary CdJ Group: For a UE configured with DC, the subset of serving cells not part of the fv1CG. i.e. comprising 
of the PS Cell and zero or more other secondary cells. 

Secondar)' Timing Advance Group: Ti.n1iug Advance Group neither containing the PCell nor the PSCell. A secondary 
titnfr1g advance group contains at least one cen with configured uplink. 

Serving Cell: For a UE in RRC __ CONNECTED not configu.1ed ;vith CA/ DC there is only one serving cell comprising 
of the pr:imaty celt For a UE in RRC_ CO~DCTED configured with CA/ DC the term 'serving cells1 is used to denote 
the set of one or more cells comprising of the pritn.ary cell and alJ secondary cells. 

SideHnk. UE to UE interface for sidelink conunu11ication r:rnd sidelink discove1y. The sidelink corresponds to the PC5 
interface as defined in TS 23,303 [68] 

Siddink communication: AS fimctionality enabling Pro Se Direct Com1numcation as defmed m TS 2J.303 [681, 
benveen two or more neaiby UEs, using E-lJTR/\ technology but not traversing any 11etwork node. 

Sideliukdisrovery: AS functionality enablingProSe Direct Discovery as defined in TS 2].303 [681, usingE-UTRA 
tedmology but not traversing any network node. 

Timing Advam:e Group: A group of serving cells that is configured by RRC and that, for tt1_e cells with an UL 
configured, use the same ti.ming reference cen and the sarne Timing Advance value. A Ti.ming Advance Group only 
mcludes cells of the same cell group i.e. 1t either mcludes NlCG cells or SCG cells. 

3.2 Abbreviations 
For the pmposes of the present docnment. the abbreviations given in TR 2J 905 fl] and the follo'.viug appl)'. An 
abbreviation defined in the present document takes precedence over the definjtion of tt1_e same abbreviation, if any, in 
TR2L905 [l]. 

lxRTT 
ACDC 
ACK 
AM 
ANDSF 
ARQ 
AS 
ASN.1 
BCCH 
BCD 
BCH 
HLER 
CA 
CCCH 
cco 
CG 
CMAS 
CJ? 
C-RNTI 
CRS 

CDt,1A2000 !x Radio Transmission Technology 
Application specific Congestion control for Data Cotnsnunicati.on 
Acknowledgement 
Acknowledged 1v!ode 
Access Network Discovery and Selection Function 
Automatic Repeat Request 
Access Stratum 
Abstract Syntax Notation One 
Broadcast Control Channel 
Binmy Coded Decimal 
Broadcast Channel 
Block Enor Rate 
Carrier A_ggregation 
Cornmon Control Channel 
Cell Change Orde, 
Cell Group 
Commercial tv1obUe Alert Service 
Control Plane 
CellRNTl 
Cell-specific Reference Sig,ial 

JGPP 

DAINGEAN 0003346 



Release 13 

CSFB 
CSG 
CSI 
DC 
DCCH 
DC[ 
DFN 
DL 
DL-SCH 
DRB 
DRX 
DTCH 
EAB 
eDRX 
EHPL?vrN 
elMT/\ 
ENB 
EPC 
EPDCCH 
EPS 

E-lJUL/\ 
E-lJUL/\N 
FDD 
FFS 
GER/IN 
GNSS 
G-RNTI 
GSM 
HARQ 
HFN 
HPl,MN 
HRl'D 
H-SFN 
!DC 
lE 
lMEl 
lMSi 
!SM 
kB 
Ll 
L2 
L3 
LA_,_<\ 
MAC 
MBMS 
MBSFN 
MCG 
MCl'TT 
MDT 
MlB 
MO 
MRE3 
MRO 
MSI 
MT 
N/A 
NACC 
NAICS 
NAS 
PCCH 
PCell 

CS fallback 
Closed Subscriber Group 
Channel State lnfonnation 
Dual Connectivity 
Dedicated Control Channel 
Downlink Control [nformation 
DEect Frame Number 
Dtlwnli11k 
Downlink Shared Channel 
(user) Data Radio Bearer 
Discontinuous Reception_ 
Dedicated Traffic Channel 
Extended Access Barring 
Extended DRX 

22 

Equivalent Home Public Land l\1obi.le Network 
Enhanced [nterference fv1anagernent and Traffic Adaptation 
Evolved Node B 
Evolved Packet Core 
Enhanced Physical Downlink Control Channel 
Evolved Packet System 
Earthquake and Tsunami V..1arning System 
Evolved U mversal Terrestrial Radio Access 
Evolved U mversal Terrestrial Radio Access Network 
Frequency Division Duplex 
For Further Study 
GSM/EDGE Radio Access Netvvork 
Global Navigation Satellite Systetn 
GroupRNTi 
Global System for ?viobile Con11nu.11ications 
H~ibtid Automatic Repeat Request 
J-I:ypcr Frame Number 
Home Public Land I'vJobile Netvvork 
CDlVLA.2000 1-:Ilgh Rate Packet Data 
Hyper SFN 
Iii-Device Coexistence 
Information element 
[ntern_ational fv1obile Equipment [dentity 
International Mobile Subscriber ldenti1y 
Industrial, Scientif1c and fvied1cal 
Kilobyte (1000 bytes) 
Layer 1 
Layer,~ 
Layer 3 
L1censed-Assisted Access 
1v!edium Access Control 
t,1ultimcdia Broadcast ?v[ulticast Setvice 
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~1ultimedia Broadcast tnulticast service Single Frequency Netvvork 
~1aster Cell Group 
fviission Critical Push To Talk 
Jvlinimizatio11 ofDdve Tests 
Jvfastcr Information Block 
Jvfobile Originating 
J\lfBfv1S Point to fv1ultipoin_t Radio Bearer 
Mobility Robustness Optimisation 
1',1CH Scheduling Informatio11 
1',1obile Teff!linating 
Not Applicable 
Network Assisted Cell Change 
Nenvork Ass1sted interference CancellatiorJSuppression 
Non Access Stratum 
Paging ContffJl Chmmel 
Primary Cell 
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PDCCH 
PDCP 
PDU 
PLMN 
ProSe 
PSCell 
PTAG 
PUCCH 
QC! 
QoS 
PACH 
RAT 
RB 
RLC 
RN 
RNT[ 
ROHC 
RPLNlN 
RR.C 
RSCP 
RSRP 
RSRQ 
RSSI 
SAE 
SAP 
SC 
SCell 
SCG 
SC-lvlRB 
SC-RNTI 
SFN 
SJ 
SlB 
Sl-RNTJ 
SL 
SLSS 
SMC 
SPS 
SR 
SRB 
SSAC 
SSTD 
STAG 
s,:rMSl 
TA 
TAG 
TDD 
TDJ\tI 
TM 
TPC-RNTI 
T-RPT 
TTT 
UE, 
UlCC 
UL 
UL-SCH 
Uivf 
UP 
UTC 
UIRAN 
VoL·rn 
'NLAN 

Physical DownlirJ, Control Channel 
Packet Data Convergence Protocol 
Protocol Data U 11it 

Public Land Mobile Network 
Proxi.1nj ty based Services 
Primary Secondary Cell 
Primmy T1ming Advance Group 
Physical Uplink Contml Channel 
QoS Class r dent iii.er 
Quality of Service 
Random Access CEfannel 
Radio Access Technology 
Radio Bearer 
Radio Lin1: Coc,trol 
Relay Node 
Radio Network Tempornxy Identifier 
RObnst Header Compression 
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Reg1srered Public Land Mobile Network 
Radio Resource Co11trol 
Received Signal Code Power 
Reference Signal Received Po-vver 
Reference Signal Received Quality 
Rece1vecl S1gnal Strength Indicator 
System Architecture Evolution 
Service Access Point 
Sidelink Control 
Secondary Cell 
Secondary Cell Group 
Single Cell MRB 
Single Cell RNTf 
System Frame Number 
System [nformation 
System Information Block 
System Information RNTI 
Sidelink 
Sidelink Synchronisation Signal 
Security Mode Control 
Semi-Pers1srent Scheduling 
Scheduling Request 
Signalling Radio Bearer 
Service Specific Access Cont.tol 
SFN and Subframe Timing Di.fference 
Seconda1y Tuning ""&_._dvance Group 
SAE Temporary l\1ob1le Statrnn Identif1er 
Tn1cking .Area 
Timing Advance Gwup 
Time Division Duplex 
Time Division Multiplexing 
Transparent Mode 
Transmit Powe1 Contml RNTI 
Time Resource Pattern of Transmission 
Ti.me To Trigger 
User Equiptnent 
U ni.versal !me grated Circmt Cm·d 
Uplink 
Uplink Shaced Channel 
Unacknowledged L\1ode 
User Plane 
Coordinated Universal Time 
Universal Terrestrial Radio Access Netv✓0rk 
Voice over Long Term Evolution 
\Vi.reless Local Area Network 
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ln the ASN.l, lower case may be used for some (parts) ofth.e above abbreviations e.g. c-RNTI 

4 General 

4.1 Introduction 
In this specification, (pa.'is oi) procedures aI,d messages specified for the UE equally apply to the RN for functionality 
necessary for the RN. There are also (pa.tts of) procedu.tes and messages '.vhkh are only applicable to the RN in its 
communi.cation with the E-UTRAN, in vvhict1_ case the specification denotes the RN instead of the UE. Such 
RN .. speclfic aspects are not applicable to the TJE. 

This specification is organised as follows· 

sub-clause 4.2 desc1i.bes the RRC protocol model; 

sub-clause 4 .3 specifies the services provided to upper layers as -..vell as the services expected from knver la.-yers; 

sub-clause 4.4 lists the RRC functions, 

clause 5 speclfies RRC procedures, including UE state transitions; 

clause 6 specifics the RRC message in a mjxed format (Le. tabular&, ASN l together); 

clause 7 speciii.es the variables (including protocol ti.me1s and co1J.Stams) and counters to be used by the UE; 

clause 8 speciJies tl1e encoding of tt1_e RRC messages; 

clause 9 specifics the spcciiied and defanlt. radio confignrations; 

clause 10 specifies the R .. RC messages transferred across 11etv✓0rk nodes; 

clause l l specifics the UE capability related constraints and pe.tformancc requirements 

4.2 Architecture 

4.2.1 UE states and state transitions including inter RAT 

A lJE is in RH .. C _ CONNECTED vihen an RRC connection has been established. lf this is not the case, i.e. no RRC 
connection i.s established, the UE is i.n RRC_fDLE state The RRC stat.es can further be cha.tacteri.sed as follows: 

RRC __ WLE. 

A UE specific DRX may be configured by upper layers. 

UE controlled mobility: 

The UE: 

t,1oni.tors a Paging channel t.o detect incoming calls. system i.nfonnati.on change, for ET\VS capable UEs, 
ET\VS notification, and for C~1AS capable UEs, ('.l\1A S notification: 

Performs nei.ghbomi.ng cell measurements and cell (re-Jselect.ion; 

Acquires system information. 

Perfo.trn.s logging of available measurements together with location and ti.me for logged measurement 
configured UEs. 

RRC __ CONNECTED· 

Transfer ofumcast data to/from UE. 
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At lower layers, the UE may be contlgurecl with a UE specific DRX. 

Fot UEs supporting CA, use of one or mote SCells, aggregated with the PCell, for increased bandwidth; 

For UEs supporting DC, use of one SCG, aggregated with the MCG, for mcreased bandw1dth; 

Network controlled mobility, i.e. handover and celJ change order vvith optional network assistance {NA_CC) 
toGBRAN; 

TheUE. 

Jvfonitors a Pagi11g channel a11d/ or Syste111 Infonnation Block Type l contents to detect system 
info1mation change, for ETWS capable UEs, ETIVS notification, and frH CJVlr\S capable lJEs, CI\1AS 
notification; 

Monitors control chan,.'lels associated with the shared data channel to determine lf data is scheduled for it: 

Provides channel quality and feedback i.nfonnation; 

Pe1forms neighbouring cell measurein.ents a11d measurement reporting; 

Acquires system information. 

The following figme not only provides an overview of the RRC states in E-UTRA, but also illustrates the mobilHy 
support betvveen E-UTHAN, UTHAN and G!~RAN. 

CELL __ DCH 
~•-------1►1 RR.C CONNECTED l Handover E-UTRA 

~::::::::::::::::: 

l CELL __ FACH 

CELL_FCH 

URA __ PCH 

Connection 
estabiishment/release 

Reselection 

Reselectwn 

Handover 

GSM_Connected 

GPRS Packet 
transfer mode 

Com1ec1ion 
establislunent/tt;:lcase 

Figure 4.2.1-1: E-UTRA states and inter RAT mobility procedures, 3GPP 

The fonowing figure illustrates the mobility support betvveen E-UTHAN, CDJ\tJA2000 lxRTT and CDJ\tJA2000 1{RPD 
The deta1ls of the CDMA2000 state models are our of the scope ofth1s specificatwn. 
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l xRTT CS Active Handover E-TJTRA H;mdover 
N--------< RRC CONNECTED +-------+1 

Connection 
establishment/release 

'&TTD E-OTRA ~ ru -l Resdectwn Rcsehx:ti.on 11n_· P_ n_ !die 
.1x . L c,rmam i.,-------+l~ __ R_R_c_· _lD_L_E __ ~i.-------+I~------~ 

Figure 4.2.1-2: Mobility procedures between E-UTRA and CDMA2000 

The inter-RAT haridover procedure(s) supports the case of sig11alling, co11versational services, non-conversational 
se1vices and combinatio11s of these. 

In adcl1t1011 to the state transitior.s shown in Figure 4 .2. l-1 and Figure 4.2.1-2, there is support for connection release 
with redirectic,n infonnatwn from E--UTRA RRC _ CONNECIED to GER.AN. U'IR.AN and CDMA2IJ00 (HRPD ldle/ 
lxRTT Dormant mock). 

42.2 Signalling radio bearers 

'
1S1gnallmg Radio Bearers!! (SRBsJ are defined as Rad.10 Bearers (RB) that are used only for the transmission ofRRC 
and NAS messages. 1v!ore specifically, the following three SRBs are defined: 

SRBIJ is for RRC messages using the CCCH logical channel; 

SRBJ ls for RRC messages (which may include a piggybacked NAS message) as we11 as forNAS messages 
prior to the establistnnent of SRB2, all using DCCH logical ct,_annel; 

SRB2 is for RRC messages which include logged measurement information as well as for NAS messages, all 
using DCCH logical channel SRB2 has a lo'.ver-priority than SRB] and is always configured by E-UTRAN after 
security activation. 

In do;v11li.nk piggybacki11g of NAS messages is used only for one dependant (i.e. ·with joint success/ fai.lure,1 pffJcedure· 
bearer eshililishrnentJ modification/ 1elcase. In uplink NAS message pi.ggyback.i.ng is used only for transferring the 
initial NA S message during com1_ectlon setup. 

NOTE: The NAS messages transferred vi.a SRB2 are also contained in RRC messages, which however do not 
include any RRC protocol control information. 

Once secunty is actrvated, all RRC messages 011 SR.Bl and SRB2, includh~g those comam.ing NAS or 11011-JGPP 
1J1essages, are integrity protected and ciphered by PDCP. NAS i11dependently applies i11tegrity protection and ciphering 
to the NAS messages. 

For a UE configured with DC, ail RRC messages, regardless of the SRB nsecl and both in downlink and uplink are 
transferred vi.a the ?v1CG. 
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4.3 Services 

4.3.1 Services provided to upper layers 

The RRC protocol offers the following services to uppe.t laye.ts. 

Bmadcast of co1!lmon control i11fo1n1atio11; 

Notification of UEs inRRC _ _JDLE, e.g. about a terminating call, for ET\VS, for ('.l\1AS; 

Transfer of dedicated control i.nfonnati.oti., i.e iJ1formati.011 for one specific UE. 

4.3.2 Services expected from lower layers 

In brief, the following are the main services that RH .. C expects from lower layers. 

PDCP· integrity protection and cipheting; 

Rl.C. reliable and in-sequence tumsfor of information. without introducing duplicates and with support for 
segmentation and concatenation. 

Further details about the services provided by Packet Data Convergence Protocol layer (e.g. integrity a11d ciphering) are 
provided in TS 36.323 [8], The services provided by Radio Link Control layer (e.g the RLC modes) ate specified in TS 
36.322 [71. Fmthet details about the services provided by IvfodiumAccess Control layer (e,g. the logical channels) are 
provided in TS 36.32] [6] Tt1_e services provided by physical layer (e.g. the transport channels) are specified in TS 
36.]02 [3]. 

4.4 Functions 
The RRC protocol includes the following main fonctjons: 

Bmadcast of system information: 

[ncluding NA S common i_r.Jonnation; 

f nformation applicable for Ufa in RRC_IDLE, e.g. cell (re-)selection parnmeters, neighbouric,g cell 
information and information (also) applicable for UEs in RRC _ CONJ\1'ECTED, e.g. conunon channel 
conJlguration information. 

lnclu.d.ing ETIVS notification, CJVlr\S 11otification; 

RRC connection control: 

Paging, 

Establishme11t/ modification/ release ofRRC connection, including e.g. assignment/ modification ofUE 
ide11tity (C-R._l\fTIJ, establish111ent/ 1J1odificationi 1elease of SRB l and SRB2, access class ba1Ti11g; 

Initial security act1vatior~ i.e. initial configuration c,f AS integrity protection (SRBs) and AS ciphering 
(SRBs. DRBs); 

For RNs, configuration of AS integrity protection for DRBs: 

RRC co1mection mobility including e.g. intra-frequency a11d inter-frequency handover, associated security 
handling, i.e. key/ algod.thrn change, specification ofRRC context information 1ransfe1Ted between network 
nodes; 

Establishment/ modificati0111 release ofRBs carrying user data (DRBs); 

Radio configuration control incluclmg e.g. ass,gn,.'11.em/ modiilcatic,n of ARQ configuration, 1-!ARQ 
co11figuration, DR..X configuration: 

For RNs, RN-specific radio configuration control for the radio interface between RN and E-UTRAN; 
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111 case of CA, cell management inducting e.g. change of PCell, addition/ mocllfication/ release of SCell(s) 
and acldit1011/mc,dif1cat1011/release of STAG(s): 

[n case of DC, cen management including e.g. change of:PSCen, additio:rJ modification/ release of SCG 
cell(s) and addition/modlfication/release ofSCG TAG(s). 

QoS control including assignment/ modification of semi-persi..steut schednling (SPSJ configuration 
information for DL and UL, assignment' moctiJkation of parameters for UL rate control in the UE, i.e. 
allocation of a p1iority and a prioritised bit rate (l'BR) for each RB; 

Recovery f.tom radio Unk. failure, 

Inter-RAT mobility mcludmg e.g. secunty activation, transfer of RH.C context irJOnnation; 

NJeasurernent configuration and reporting: 

Establishment/ modification/ release of measurements (e.g. i11tra-frequency, inter-frequenc.;· and inte1-Rt'\T 
rneasurements); 

Setup and release of measurement gaps; 

NJeasurernent reporting; 

Other functions including e.g. transfer of dedicated NAS information and non-JGPP dedicated information, 
transfer ofUE radio access capability information. support for E-UTRAN sharing (mnHiple PIJvlN identities); 

Generic protocol error handling; 

Suppo1t of self-configuration and seLf-opti.u:.jsation; 

Supp01t of measurement logging a11d rep01ting for network perfon11a11ce optimisation [60]; 

NOTE: Random access is speclf1ed entirely m the M.A.C mcludmg imtial uansmiss10n power estimation. 

5 Procedures 

5.1 General 

5.1.1 Introduction 

The procedmaJ requi.tements are structured according to the main functional areas· system information (5.2), connection 
control (53), inter-RAT mobility (5.4 J and measuretnents (5 .5 ). [n addi.ti.on sub-clause 5 .6 covers other aspects e.g. 
NAS dedicated infbnr..at1011 transfer, UE capab1llt:y transfer, sub--clause 5. 7 spenf1es the genenc error handling, suh­
clause 5.8 covers J\,ffi11S, sub-clause 5.9 covers RN-specific procedures and sub-clause 5.10 covers sidelink. 

5.1.2 General requirements 

The lJE shall: 

1 > pwcess the .teceived messages in order of reception by RRC, i.e. the p10cessing of a message shall be completed 
before starting the processing of a subsequent message; 

NOTE l: E-UTRAN may initiate a subsequent procedure prior to receiving the UEs response of a p1eviously 
initiated procedure. 

l > within a sub-clause execute the steps according to the order specified iii the procedural description; 

l> co:r.sider tt1_e term 1radi.o bearer' (RB) to cover SHiis and DRBs but not :~1RBs un.l.ess explicitly stated othenvise; 

l> set the rw1sacti,om'de.nti,lierin the 1esponse message, if included, to the same value as i11cluded in the 
that triggered the response message, 
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l> upon receiving a choice value set to setup: 

2-> apply the corresponding received con.figurnti.ou and start nsing the associated resources, unless explicitly 
specified othetwise; 

l> u.pon receiving a choice value set to release· 

2> clear the corresponding configuration and stop using the associated resources; 

!> upon handover to E-UTRA; or 

l> u.pon receiving anR.1'1._CCom!ectior1Reco11figuration message including thefu!!Cm!_fig: 

2> apply the Conditions in the ASN.1 for inclusion of the fields for the DRB/PDCP/RLC setup during the 
reconfiguration of the DRBs included in the drb .. 'f'oAdd.A1odList; 

NOTE 2: At each point in ti.me, the \)E keeps a single value for each field except for during handove.t when the LTE 
temporarily stores tt1_e previous con:figurati..on so it can revert back upon t1_andover failure. [n other v-mrds: 
when the UE reconfi&,'11tes a field, the e')fisti..ng value is released except for duri..n_g handover. 

NOTE 3: Although not explicitly stated, the UE initially considers all functionality to be deactivated/ released until 
it is expli..citly stated that the functionality ls set11p/ activated. Correspondingly, tt1_e UE initially considers 
lists to be empty e.g. the list of racl10 bearers, the list of measurements. 

1 > upon receiving au extension field comprising the entries in addition to the ones carried by the o.ti..giual field 
(regardless of whether E-UTRAJ"1 may signal more entries in total); apply the following generic bet1_aviour if 
explicitly stated to be applicable: 

2> create a combined list by concatenating the additional entries included in the extension field to the original 
field vvhile maintaining the order mnong both the original and the additional entries: 

2> for the com..t,ined list, created according to the previous. apply the same behaviour as defined fo1 the odgi1i.al 
field; 

NOTE 4: A tleld comprising a list of entries nonnally includes 'list" in the field name. The typ1cal way to e"iend 
(the size of) such a list is to intmduce a field comprisi11g the additional entries, which should i11clude 
'listExt' in the name of the field/ IE. E.g.fieidl Ust-RAT,fie!dlListEx:t-RAT. 

5.2 

52.1 

52.U 

System information 

Introduction 

General 

System infonnation is divided into the 2'viasterfnf,0rmationBlock (M[B) and a nurnber of 5) 1st(?mfnformationB!ocks 
(S!Bs). The MIB includes a linnted number c,f most essential and most frequently transmitted parameters that are 
needed to acquire other information from the celL and 1s transnntted 011 BCH. Sills other than 
SysternlnjormationB!ockType] are ca1ried in .~ysten1Jnjhrmation (SIJ n~ssages and !!'..3.pping of SfBs to Sl messages is 
flexibly coufignrnble by scheduimglnfoList included in s_·ystemlnf(;rmationBlockType l, with restrictions that' each SIB 
is contained only in a single S[ message, and at most once in that tnessage; only SLBs t1_aving the same scheduli..ng 
requirement (period1city) can be mapped to the same Sl message; S),·stemfnfmmarionBlad~Typc2 is always mapped to 
the Sl message that corresponds to the first entry 111 the list of SI messages in schedulinglnfOList. There IT'.ut)' be multiple 
SI messages tran:m1itted with the same periodicity. S.rstemlr1formatior1BlockTy_pel and all SI 1!.lessages are transmitted 
on Dl.-SCH. 

NOTE l: rhe physical layer imposes a limit to the rr1aximmn size a SIB can take. When DCl format IC is used the 
maximum allowed by the physical layer is 1736 bits (217 bytes) while for format l.A the limit is 2216 bits 
(277bytes), see TS 36.212 [221 and TS 36.213 [23]. 

In addition to broadcasting, E-TJT8~A..N may provide SysteminfonnarionB!ockType 1, including the same parameter 
values, via dedicated signalling i.e., within anP..RCCom!ectionReconfiguration message. 
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The lJE applies the system infonnatwn acqmsition a.>J.d change monitoring procedures for the ?Cell. For an SCell, E-, 
UTRl\.N provides, via dedicated s1gnallmg, all system informatwn relevant for operation m RRC _ CONNECTED when 
adding the SCell. Ho;vever, a LYE that is configured with DC shall a quire the .lvlaste,~Ir1formatior1Block of the PS Cell but 
use it only to determine the SFN ti.n1i.ng of the SCG, '.vhich may be dilTeient from the tv1CG. Upon change of the 
relevant system information of a configured SCell. E-UTRAN releases and subsequently adds the concerned SCe11, 
1vhich may be done with a single RRCCo,mcctianReconffgu,ratwn rnessage. ff the UE is receivin_g or interested to 
rece1ve an ?vIBMS serv1ce ma cell, the UE shall apply the system information acqmsition and change momtormg 
procedure to acquire parameters relevant fo1 I\1B1vIS operation and apply the parameters acquired fffJ1!1 system 
infonnation only for l\ffi?v[S operation for this cell. 

NOTE 2: E-lJTR,AN may configure via dedicated s1gnalling different parameter values than the ones broadcast in 
the concerned SCell. 

An RN configured -..vi.tJ:1 an RN subframe configuration does not need to apply the system i.nJon:nation_ acquisition and 
change monitoring procedures. Upon cf'..ange of any system inforrr..at10n relevant to an RN, E-UTRA_N provides the 
system information blocks co11taining the relevant system i11forn1...ation to r:rn RN configured ·with an RN subframe 
coufignrati.ou via dedicated signalling using we KiVX,ecc,111,,eurai"wnmessage. For RNs configured with au RN subframe 
coufignrati.ou, the system infonnation contained i.n this signalling replaces any cottesponding stored system 
information and takes precedence over any cottesponding systern information acquired through the systern information 
acquisition procedure. The dedicated system 111fo1111ation remains valid until overridden. 

NOTE 3: E-UTRAN may configure au RN, vi.a dedicated signalling, with different parameter values than the ones 
broadcast in the co11_ce1:ued cell. 

5.2.1.2 Scheduling 

The Mill uses a fixed schedule with a penodic1ty of 40 n1s and repetitions rr1ade withm 40 n1s. The first tmnsrrtlssion of 
the lVHB is scheduled in subframe #0 of radio frames for which the SFN mod 4 = 0, and repetitions are scheduled in 
subframe #0 of all other radio frames. 

The SystemlnjOrmaflonB!ockl)pel uses a fixed schedule vvith a periodicity of 80 n1s and repetitio:ns made vvithin 80 ms. 
The first tmnsrrtlssion Svs/e,71J11/ol'mam1nl1/ociC:I y;,ei is scheduled m subframe #5 of radio frames for which the SFN 
=d8 -Q 

The SI messages are transll'..itted withln periodically occurring t11ne domain windows (referred to as St-windows) usmg 
dyna..Wc scheduling. Each SI message 1s associated with a Si-window and the Si-windows of different Sl messages do 
not overlap_ That is, within one SI-;vindow only the co1Tespondi11g SI is transmitted. The length of the SI-;vindow is 
comrnon for all SI messages. and is coufignrable. VVHhin the SI-window, the corresponding SI message can be 
transmitted a nutnber of ti.mes in any subframe other than J\tffiSFN subframes, uplink subfratnes in TDD, and subframe 
#5 of radio frames for vvhich SFN mod 2 = 0. The U1~ acquires the detailed time-domain scheduling (and other 
rnfonnatior~ e,g, frequency-domam scheduling, used transport fonnat,1 from decodmg SI•-RNTl on PDCCH (see TS 
36.321 [6]), 

A single SI-RNTI is used to address 5):st(?mfnformationB!ockTy_p;z l as -..vell as all Sl messages. 

,~vstemJnfi;rmationBlockTy'J-'C ! configures the Sf-window length and the transmission periodicity for the SI messages. 

5.2 .1.3 System information validity and notification of changes 

Change of system i.nfonnati.on (other than forET\VS, C?v[AS and EAB parameters) only occnrs a1 specific radio frames, 
i.e. the concept of a modification period is used. System infonnation may be transmitted a number of times vdth the 
same content within a modlfication period, as defmed by its scheduling. The modificat10n penod boundaries are defined 
by SFN values for wtiich SFN mod m= 0, where mis the number of radio frames compnsing the modification period. 
The modification period is conii.gured by system infonnatio11. 

'.Vhen the network changes (some oftheJ system information, 1t flrst notifies the lJEs about th1s change, Le. tlns may be 
done thronghout a modification period, ln the next modification period, the network transmits the updated system 
i11fo1n1atio11. These general principles are illustrated in figure 5.2.1.3-J, in which different colours indicate diffe1ent 
system information, Upon receiving a change notifi.cati.on, the UE configured with a DRX e,)'cle that is smaller than or 
equal to the tnodification period acquires the new system information immediately from tt1_e start of the next 
modiflcatic,n period, Upon receivmg a change notificat101i a UE configured with a DRX cycle that is longer than the 
modif1cation period acquires the updated system inforrr..at10n at the next H-SFN boundary defined by H-·SFN mod 256 = 
0. The 1JE applies the previously acqui1ed S)'Stem infonriation until the UE acqu.i1es the neYv system inforn1atio11. 
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Cha.ngr: notification Updated jnformation 

n !ITT □ n !ITT □ 
BCCH modificat10n period (n) BCCH modification period (n·,· i) 

Figure 5.2.1.3-1: Change of system Information 

The Paging message is used to in.form UE,s in RRC __ [DLE, and UEs inRRC_ CONN;c:CTED about a system information 
chan_ge. ff the U~':': receives aPagmg message including the systemlnj01vfodtficotion. it knows that the systern 
rnfonnation will change at the next modification period boundary. lfthe UE configured with a DRX cycle longer than 
the modification period receives a Paging message including the sJ·stemI11foJ,dodijication-eDRX, it acquires the new 
system inftnn1ation at the next H-SFNboundary defiJ1ed by H-SFN mod 256 -_- 0. Although the UE may be infonned 
abont changes in system i.nfonnation, no Uni.her details are provided e.g regarding '.vhkh systern information will 
change. 

,~}
1stemJnf(;rmationBlockTy'J-'e ! includes a value tag, sysfern!n/oVa!ue Tag, that indicates if a change has occurred iJ1 the 

SI rnessages. UEs may use .~ystem!u/OValueTag, e.g. upon .return from out of coverage, to verify if the previously stored 
S[ messages are still valid. Additionally, the UE considers stored system info1111ation to be invalid after 3 hours from the 
moment it was successfully confirmed as valid, unless specified otherv.,-1se. 

E-UTRAN m?.)' not update .~ysiendufOValueTag upon change of some system infonnation e.g. ET\VS information, 
CMAS information, regularly changing parameters like time inforrnation (S~vsteml1tformationB/ock'.l)pe8. 
SysremlnfOrmationB!ockI):pel6), E.AB parameters. Similarly, E-TJTB~A..N rr1ay not include the systemfnfo_iliod{ficarion 
withm the Paging rriessage upon cf'.ange of some system mfonnation. 

The 1JE configured ,vitt1_ a DRX cycle sma11er than or equal to the modification period verifies that stored system 
mfonnation reIT'.ains valid by e1ther checking syst1.?mfnf0Va/uqJ'ag in S~vst!?mlnformarionBlockI}Jx l ai.-9:er the 
modification period boundary, or attemptmg to find the sysremlnfOAiodffication inchcation at least 
modijicaho!!PeriodCoejJti.rres during the modification period in ca-;e no paging is received, in eve~y modification 
pe.tiod. ff no paging message is .received by the UE during a modification period, the UE may assume that no change of 
system infonnation vdll occur at the next tnodification period boundary. If UE in RR C __ CONNECTED, during a 
modification petiod, receives one paging message, it may deduce from the presence/ absence of systemln_jG}1,1odtfication 
whether a change of system mfonnation other than ET\VS irJ·orIT'.ation, CNlAS infonnation a..~d BAB param.eters w1ll 
occur in the next modification period or not. 

'.Vhen the B_R..C __ lDLE UE is configured with a DRX cycle that is longer than the modification period, and more than 
one modification period has passed since the UE last verif1ed validity of stored system information, the UE verifies that 
stored system information remains valid by checki11g the !)ystemlnjbValueTug before establishing an RRC connection. 

1~T\VS and/or C~1AS capable UEs in RRC __ CON-N!~CrED shall attempt to read paging at least once every 
defaultPagingCycle to check whether ETWS and/or Cl\1.AS notification 1s presem or not 

5.2-1.4 Indication of ETWS notification 

ET\VS primary notification and/ or ET\VS secondaiy notification can occur at any point in time. The Paging 1J1essage is 
used to iI,form E"IWS capable UEs ii, RRC __ lDLE and lJEs in RRC_ CONNECTED about presence of an ETWS 
pri:rnary notification and/ or ETVVS secondaty notification. ff the UE receives a Paging message including the et111/.~·­
Indicatwn, it shall start receiving the ETWS primary notification and/ or ETVVS secondary notification according to 
schedulinglnfoList contained in S);sronlnjOrrnationBlockI)pel. If the UE rece1ves Paging message including the et,v s­
Jndication while it is acquinng ETWS notificatmn(s), the UE shall contiaue acquiring ETWS notification(s) based on 
the previously acquired schedulinglnjbList twtil it re-acquires sci!eduiing!11f0List in .~ystemlt;jbrmationBlockT) .. pel. 

l"10TE: The UE is not required to periodically check sch1.?dulinglnf,;L1st contained in 
:systemlnjOrmationBlockTypel, but Paging message including the et','✓s .. Jndication triggers the UE to re-, 
acquire scheduling!J!_/OList corrtained in -~~'Stem.Injbrmationl3lock T)pe l fo1 scheduli11g changes for 
S"'ystertllnjOrrnationB!ockTypeJO and. ~)-stemlnformutionB!ockTypel !. The UE 1!'..3.y or 1!' . .3:Y 11ot receive a 
Paging message including the 1.?f11vs-Jn,:hcafim1 and/or s_).:stemJn_(r;Aiod£ficatwn when ET\VS is no longe.t 
scheduled 

ETVVS primary notification is contained. inS)lstemlr;jbrmationB!ockTypeJO and ETWS secondary notification is 
contajned in System!nformatwnB!ockTypel l. Segmentation can be applied for the delivery of a secondary notification. 
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The segmentation 1s fixed for transnnss1011 of a given secondary notification within a cell (i.e. the same segment size for 
a given segment with the same messageldenNfier, seriaLr..lumber and warning,A1essage,5egmenrNumber). An ET\.VS 
seconda~y notification corresponds to a single CB data IE as defined according to TS 23.041 !37]. 

5.2-1.5 Indication of CMAS notification 

CJVlr\S 11otification can occur at a11y poi11t in time. The Paging message is used to inform CJVlr\S capable UEs in 
fu1<.C_IDLE and UEs in RRC_CONNECTED abont presence of one or more C?v[AS notifications. If the UE receives a 
Paging message including tt1_e cmas-Jndication, it shalJ start receiving the C~1AS notifications according to 
schedulinglnfi;L1st contained in SystemlnjOrmahonB/ackTypel. If tt1_e U~':': receives Paging message including the cmas­
Indication while it is acquirrng CWu\S notlf1catic,n(sJ, the UE shall contmue acquirrng Cl\t1AS notlf1cation(s) based on 
the previously acquired schedulinglnjbList witil it re-acquires ,~ci!e1.iuiing!r1f0List in .~ystemJ;rjbrmationBlockT)1pel. 

l"1OTE: The UE is not required to periodically check sclu?dulinglnf,;L1st contained in 
:systemlnjOrmationB!ockTypel, but Paging message including the cmas .. Jndication triggers the UE to re-, 
acqmre schedulinglnfOLisr contained in SysronlnjbrmationBlock'J)pel for schedulmg cha..>1ges for 
S"'ystertzlrrjOrrnationB!ockTypel 1. The UE may or may not 1eceive a Paging message including the cmas­
l!!dicatum and/or .~ystemln__(ht.1od{(ication when SystemlnformatwnR!ockTypel 2 i~ no longer scheduled. 

CMA..S notlfication is contained 111 SysremlnfOrmationB!ock'J)pe 12. Segmentatrnn can be applied for the delivery of a 
Cl\lJAS notification. The segmentation is fixed for transmission of a given C\1AS notjfication within a cell (i.e. the 
same segment size for a given segment with the same message Identifier, serwll'lurnher and 
warningMes . .-..·ageSegmeurt'lumberJ E-UTRAN does no1 interleave transrnissions of CJviAS notifi.caHons, (e. all 
segments of a given CJv1AS notiJlGati.on transmission are tra:nsmitted prior to those of another Cfv1AS notification. A 
Cfv1AS notificatrnn corresponds to a smgle LJJ data lE as defined accordmg to TS 23.041 137]. 

5.2.i .6 Notification of EAB parameters change 

Change of EAJ3 parameters can occur at a..>1y- point m time. The EAE para..>11eters are contained in 
Systeminfbrmation.B/ockT)pe I 4. The Paging message is used to infonn EAB capable UEs in RRC IDLE about a 
change of EAB parame1e.ts or 1~t System!nformatfrmRiockTypel 4 is no longer scheduled. ff the UE, receives a Paging 
message including the eah-ParamAfoa'tfication, it shall acqui.re S~ystem!n/OrmafionBiockT_ipel4 according to 
schedi;lingin/GList contained i.n 5~vstemfnformationBloci(l}pe1. If foe UE receives a Paging message including tt1_e cab­
ParamA1odijication while it is acquirmg ,5ystemlnjOrmationBlock'J)pel 4, the UE shall continue acqmring 
SysternlnjormationB!ockType}-f. based on the pn-~viously acquired ,~ci!edu!inglr1f0List until it re-acquires 
schecWlinglnfbList in S"'ysteminjOrmaho!!BiockT_ype]. 

NO'I~':':: The EAii capable U1~ is not expected to peri.odicalJy ct1_eck sclu?cht!inglnf,;List contained in 
S):st!?mlnformarionB!ock1}Jxl. 

5.2.2 System information acquisition 

5.2.2.1 General 

I I E'-UlRAN I 

Aiasterln.fOrmationBluc.¾. 

Systemln.formatwnBlc,:,k'l)pel 
•--------------------------------------

Svsremlfl()rmation •--------------·----. ------------------­•--------------------------------------
Figure 5.2.2.1-1: System information acquisition, normal 

The lJE applies the system infon:natwn acqmsition procednre to acquire the AS- and NAS- system rnformation that 1s 
broadcasted by the E-UTRAN. The procedure applies to UEs in RRC_IDLE and UEs inRR.C _CONNEC-ff:D. 
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5.2.2.2 Initiation 

The UE shall apply the system i11fonr,...ation acquisition procedure upon selecting (e.g. upon po"ve1 on) and upon re­
selecting a eel~ after handove1 completion, after entering E-UTRA fm111 another Rt\. T, u.pon retun1 from out of 
coverage, npon receiving a notifi..cati.on that the system information has changed, upon .receiving an indication abont the 
presence of an ET\VS notification. upon receiving an indication about the presence of a C:~1AS notiJication, upon 
rece1ving a notification that the EAB parameters have changed. upon receivmg a request from CDJ\!LA.200IJ upper layers 
and upon exceedi11g the n¥:1ximum validity duration. U11less explicitly stated otherwise in the pmcedural specification., 
the system i11fo1n1ation acquisition pffJcedure overwrites any stored system information., i.e. delta configuration is not 
applicable for system information and the LTE discontjnnes using a field if it is absent in system information unless 
ex-plicitly specified othenvise. 

5.2.2.3 System information required by the UE 

The UE shall: 

l > ensure having a valid version. as defined below, of (at least) the following system i.tlfonnation, also refened to as 
the 'required' sy:itern informati..on: 

2> ifinRRC_IDLE· 

3> the ktastffinJOrrnationB!ock and Syst1?minJOrrnationB!ockI):pel as 1-vell as S) 1stemJnfi;rmationB!ockTyJx? 
through SystemlnfOrmationBiockType8 ( depending on support of the concerned RATs), 
S"'ystert1lnjOrrnationBiockTypel 7 (depending on support of RAN-assisted WLAN interworking); 

2> if in RRC __ CONNECTEm· 

3> the t\1asterin/OnnafionBiock, Sy:i'iem!ujOrmatfrmRiockTypel and Sy'Sfem[n__(r;;mationBlockType2 as well as 
Sysfem[nj(;rmatwnBlockType8 (depending on snpport of ('DMA2000), System!n/OrmatiouR!ockTypel 7 
(depending on support ofRA_N-assisted \VLAN interworking); 

l > delete arl)' stored system information after 3 hours from the rnoment it was confirmed to be valid as defined in 
5.2 13. unless specified othetwise; 

1 > co11Sider any stored system i11formatio11 except Sy,~tern!nformationB!ockType 10, S"'ystemlnjOrrnationBiockTxoel ]. 
systeml!!jbrrnationB!ockTypel 1 and. systert1lnjbrrnationB!ockTypel 4 to be invalid if systeminjo Va!ueTap_, 
included in the Sy'Sfem[n__(r;rmationBlockType l is different from the one of the stored system information; 

5.2.2.4 System information acquisition by the UE 

The UE s t1_all: 

!> apply the specified BCCH configuration defined in 9.1.J l; 

l> if the procedure is tnggered by a system information change notificatwn: 

2> if the UE nses a DRX cycle longet than the modification period. 

3> stait acquiring the required system info1n1atio11, as defi11ed i11 5.2.2.3. from the next H-SFN bou.nda~y 
defined by H-SFN 1J1od 256 -_- O; 

2> else 

3> start acquiring the required system information, as defined i..n 5.223. from the beginni..ng of the 
modi.ficati.on period fonowing the one in whi..ch the ct•.ange notlfkation was recei..ved; 

NOTE l: The UE continues using the p1eviously received system information until the neYv system informatio11 has 
been acquired 

l> if the UE is in RH .. C _ IDLE and enters a cell for which the UE does not have sto1ed a valid version of the system 
inforn,..ation required in RRC __ fDLE, as defined in 5.2-23. 

2> acquire, using the system inforrr..atrnn acqmsition procedure as defined in 5 .2.3, the system mforrr.!3.tion 
reqmred in RRC IDLE, as defined in 5.2.2.3; 
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l> followmg successful handover completion to a PCell for which the UE does not have stored a valid vers1011 of 
the system infon:natwn required in RRC CONNECTED. as defined in 5.2.2.3: 

2> acquire, using tt1_e system i.nfonn.ation acquisition procedure as defined in 5 .23, the systern information 
required m RRC __ CONNECTED, as defined in 5.2.2.3; 

2> upon acquiring the concerned system i.nfon1.v:1tiou-

J> discard the correspondi11g radio resource coirfiguratio11 information included in the 
radioResourceC011figCommon previously 1eceived iii a dedicated message, if any; 

l> following a request from CDIV'lA2000 upper layers: 

2> acqnire ,~vstemJnfi;rmationBlockType8, as defined in 5.2, 3; 

l> ne1ther initiate the RR.C connection establish. .. '11e1u procedure nor imt1m:e transrrtlssion of the 
RI1-CCom!ectionReestab!ishme!!tRequest message witil the UE has a valid version of the 
A1asier[n:formatwnB!ock and Sysfern[n:formatwnB!ockTypel messages as well as ,~vstemJnfi;rmationBlockType2; 

l> not initiate the lUlC connection establislunent subject to EAE until the UE has a valid version of 
S)!steminjOrmatio!!BiockT_vpe 14, if broadcast; 

l> if the lJE is ETWS cap3ble: 

2-> upon entering a cell during fu1<..C_illLE, following successful handover or upon comiection re-establishment: 

3> cl1scard any previously buffered warningAiessag<:Segment; 

3> clear, if any, the curren_t values of messageident(ffer and seriolNumb(?r for 
S~vstemfnformationB/ock'.l)pel J; 

2-> when the UE acquires System!nformatwnR!ockTypel following ET\VS indication, upon entering a ce11 
during RRC _ _[DLE, following s11ccessful handover or upon connection re-establishment: 

3> if sci!eduiing!nfoList indicates that S.'/steminjbrmationBlockT)pe 10 is p1esem· 

4> start acquiring SystemlnfOrmationBiockType 10 irn-'-~ediately; 

3> ifschedulinglH.foUst indicates that SysiendufOrmatiouB!ockTypel l is present. 

4> stan acqmring S.'/Steminfo.rmationB!oc!/l)pel 1 irr.!lnechately; 

NO'I~~: '~: UEs shall start acquiring S~vstemfnformationBlock'.l)pelO and Sy:__r;,:femlnf,;rmationBlockTyp(?] las 
described above even when s_ysremlnfOVa!ueTag 111 S.;1sremlnfOnnationB!ock'J)pel has not changed. 

l > if the UE is CM.A5 capable: 

2> upon entering a cell clunng RR.C _ill LE, following successful handover or upon connection re-establishment: 

3> discard any previously bnffered warninglvfessageSegmeni: 

.3> clear, if any, stored values of rnessageidentijier and seria!Number for S.rsternlnformationB!ockTypel2 
a-;sociated with the discarded warningAfessageSegment; 

2> when the UE acquires s_ysrcmlnfOrmationB!ock'J)pel following Cl\1AS indication, upon entenng a cell 
during RRC __ IDLE, following successful handover and upo11 co11necti.on re-establishment: 

3> if scl!edu!mglnfoList indicates that S) 1stemJnfi;rmatianBlockType 12 is present· 

4> acquire S)!steminfOnnaf ionBiockT_ipe J 2; 

NOTE J: UEs shall start acquiring .5ystemlnjOrmationB/ackTypel2 as descnbecl above even when 
system!nfoVaiueTag in SF~iem!nformationBlockTypel has not changed. 

1> if the U1~ is interested to receive fv1B:MS services: 

2> if schedu!inglnjbList indicates that Sy,~ternlnformationB!ockTypel 3 is present and the UE does not have 
stored a valid version of this system information block 
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J> acquire SystemlnfOrmationB!ockTypc? 13; 

2-> if the UE is capable of SC-PTJvl receptiou-

3> if schedu!ing-InfoList indicates that SysremlnfOrmationBlockI)pe20 1s present and the UE does not have 
stored a valid versio11 of this system information block. 

4> acquire SystemlnfOrmationB!ockTypc?JO; 

2-> if the UE is capable of?vffil\1S Service Continuity. 

3> if sci!eduiing!11f0List indicates that S.'/steminjbrmationBlockT)pe 15 is p1esent a11d the UE does not have 
stored a valid versio11 of this system information block. 

4> acquire Systemlnfonnatic,nBlockTypel5; 

!> if the UE is EAB capable: 

2> when the UE does not 1'.ave stored a valid version of SysremlnfOrmationBlock'J)pei 4 upon entenng 
R..."1<..C _ _IDLE, or when the UE acqui1es Systeminjormatio!!B!ockType] follo;vi11g EA.B parameters change 
notification or upon entering a cell during RRC_IDLE: 

J> if schedu!inglnfoLisr indicates that SystemlnformationB!ockType 14 is present: 

4> start acquiring Systemin/OrmationB!ock'.l}pel 4 immediately; 

3> else: 

4> discard S'.vstemlnformationB!ockType 14, if previously received; 

NOTE4: 

NOTE 5: EAB capable UEs maintain a11 up to date: S.·:,1stemlnfontwtionB!ockType 14 iii RRC __ lDLE. 

1> if the U1~ is capable of sidelink cotnsmmication and is configured by upper layers to receive or transmit sidelink 
corrunumcation: 

2-> if the cell used for sidelink conunnnication meets the S-cri.teria as defined in TS 36,304 r 4]; and 

2> if schedu!ingl11f0List indicates that S.'/steminjbrmationl3lockT)pel 8 is present and the UE does not have 
stored a valid version of this systern iJ1formation block. 

J> acquire SystemlnfOrmationB!ockType 18; 

l> if the UE is capable of side link discovery and is configured by upper layers to receive or transn:.it sidelink 
discovety announcements on the prima--'-:y· frequency" 

2> sc1m1w,up_,,n7,,ust indicates that ,~vstemJnfhrmaiionB!ock Type l 9 is present and the UE, does not have 
stored a version of this systern iJ1formatiou block. 

3> acquire S)!steminjOrmatio!!BiockT_ype] 9; 

2> for eact1_ of the one or more frequencies included in t-11scfnterf,-'rcql1st, iJ included in 
SystemlnfOrmationBiockTypel 9 and for winch the UE is configured by upper layers to receive s1deli11-k 
discovery announcements Oll' 

3> if scl!edu!mglnfoList indicates that S) 1stemJnfi;rmatianB!ockTypc? 19 is present and the UE does not have 
stored a valid version of tr!ls system 111formation block: 

4> acquire S)!stemin/OrnwfionBiockT_ipel9; 

The UE may apply the received SfBs i111mediately, i.e. the UE does not need to delay using a SIB until all SI messages 
have been received. The UE may dela;y applying the received Sills u.nti.l completi11g lower layer procedu1es associated 
with a received 01 a UE o.tigiuated fu1<..C message, e,g. an ongoing random access procedure. 

NOTE 6: VVhile attempti11g to acquire a pa.."iicu.lar SIB, if the UE detects fromscheduli!!glrljoListthat it is no longer 
present the UE should stop trying to acquire the particular SfB. 
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52.2.5 Essential system information missing 

The UE shall: 

!> ifinRRC IDLEorinRRC __ CONNECTE!DwhileT:lll isnmning: 

2> if the UE is unable to acquire the t\1asterlnjbnnafio!!Block or the S) 1st1?ml!!Jbrmafio!!BlockT_vpel. 

3> consider the cell as barred in accordance w1th TS 36.3IJ4 [4 ]; and 

3> perfonn bat ring as if mtraF'reqReselection is set to allowed, and as if the csg-Jndtcafion is set to FALSE, 

2> else if the UE is unable to acquire the S.'/steminjbrmationBlockT)pe2: 

3> treat the cell as barred in accordance with TS 36.304 l 4]; 

5.2.2.6 Actions upon reception of the ,A!Jaster!nformationBiock message 

Upon receiving the AiasterlnfOrrnationBlock message the UE shall: 

l > apply the radio .resource configuration included in the phtch-Conjig; 

l> if the UE is inRRC_IDLE or if the UE is inR.c~C_CONNECTED while T3 ll is cu@ing: 

2> if the 1JE has no valid system inJonnation stored according to 5.2.2.3 fort he concerned ce11: 

3> apply the received value of dl-Bandwidth to the ul-Bandwidth witil S.·:,1stemlnfontwtionB!ockType2 is 
received; 

52.2.7 Actions upon reception of the SysteminformationB/ockType1 message 

Upon receiving tt1_e Sy,_r;,:feminf,;rmationBlockTypl? l either via broadcast or via dedicated signalling, the UE shall: 

l> if in RRCITTLE or inRRC_CONNECTED while T31 l is running: and 

l> if the UE is a category 0 lJE according to TS 36306 [5 j; and 

1 > if cat1?goryOA.!!mred is not included in Sysiem!ufOrmatiouB!ockTxve]: 

2> consider the cell as barred in accordance with TS 36.J 04 14 l: 

1> ifin RRC __ CONNECTED while TH] is not running, and the UE suppotts multi-band cells as defined by bit 3 l 
inJeatureGroupfndicators: 

2-> disregard the/f'eqBam.llndicator and multiBan,}JnfhList, if received, while in RRC_CONNECTED; 

2> fonvard the cd!Identity to upper layers; 

2> forward the trackingArc7oCock to upper layers; 

l> else: 

2> if the frequency band ind1cated in thefYeqBandindicator is pan of the frequency bands supporred by the UE 
and it 1s not a downlink only band; or 

2> if the U1~ supports rnultiBondln/GList, and if one or more of the frequency bands indicated in the 
multiBondin/GList are part oftt1_e frequency bands supported by tt1_e UE and they are not dmvnlink only 
bands: 

3> fonvard the ccllh1entity to upper la.-yers; 

3> fonvard the trackinp_,AreaCode to upper layers; 
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5.2.2.8 

least one additiona!SpectrumEmission in the .NS.-PmaYList ·within thejh?qBandlnfO or mulriBandinfoList­
vl OJO: 

4> apply the first listed additionalSpectrumEmission whi.ch it supports among the values included it1_ lv~S'­
PmaxList withmfreqBandlnfo or rnu!tiBandlnjO!isf.-v JQ10; 

4> if the additionaiPmax is present in the sarne entry of the selected addiiiona!Sf'ectrumEmisswn ·within 
lv~S'-PmaxList: 

5> apply the additionalPmux; 

4> else: 

5> apply the p-lvfax; 

J> else: 

4> apply the addztwna!SpectrumErnission in Systemlnfi;rmatianB!ockType? and the p-A1ax; 

3> consider the cell as barred in accordance w1th TS 36.3IJ4 [4 ]; and 

3> perfonn bat ring as if mtraF'reqReselection is set to uo1Allow1?d, and as if the csg-Jndicatiou is set to 
FALSE; 

Actions upon reception of System/nformation messages 

No UE requirements related to the contents oftt1_e Systemin:fbrmatwn messages apply ott1_erthan those specified 
elsewhere e.g. withm procedures using the concerned system information, ancll or within the correspond.mg field 
desc ..-;ntion<:.. 

5.2.2.9 Actions upon reception of SysteminformationBiockType2 

Upon receiving SystemlnjormationB!ockType2, the UE shall: 

l> apply the cont\~ruration included 111 the radioResou.rceConfigCommon; 

!> if upper layers indicate that a (UE specific) paging cycle is configured: 

2> 

l> if the mb~fn•-SubframeConjigList is included: 

2-> consider that DL assignments may occur in the L\1BSFN subframes indicated in the mhsfn­
SubJf·amcCof!_(igList under the conditions specified in [23, 7.lJ: 

l> apply the speciii.ed PCCH co11figu1:1tio11 defined in 9.LJ .3: 

l> not apply the rimeA!ignmentTimaCommon; 

!> ifin RRC_ CONN""ECTED and UE is configured with RLF timers and constants values received within r!f­
Timr1rsAndConstants· 

2> not update its values of the timers and constants in ue-TimersAndC011sfants except for the value of timer 
T30O; 

l > if in RRC CONNECTED while T3 l l is not mnning; and the UE supports multi-hand cells as defined by bit 31 
infeafureGroup[ndicaiors or rm;/t;j;!eNS"-Pnlw:: 

2> d1Sregard the additiona!Spectrum.E.lnission and ul•-Carric?rPJ·qq, if received, while mlUlC CONNECTED: 
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52.2.10 Actions upon reception of System/nformationB/ockType3 

lJpon receivi11g S.'/stemirrfbrmationBlockT)pe3, the UE shall: 

l> if r(?distnbution,S(?rvingfnf,0 is included· 

2> petformE-UTRAN Inter-Frequency Redistribution procedure as specified in 5.2.4JO [41; 

Ne, further UE requirements related to the contents of this S.'/stem!J;fo.rmationB!ocf.~ apply other than those specified 
elsewhe1e e.g. ·withi11 procedures using the concen1ed system information, and! or ·within the co1responding field 
desc ..-;ntion<:.. 

5.2.2.11 Actions upon reception of Syste,minformationBiockType4 

No UE requirements .related to the contents oftltis ,~·ystemJnfi;rmationBlock apply othe.t than those specified elsewhere 
e.g. within procedures using the concerned system infotnmtion, and/ or within the corresponding field desctiptions. 

5.2.2.12 Actions upon reception of SysteminformationBiockType5 

Upon receiving S) 1stemJnfi;rmationB!ockTy_pc?5, the UE shall: 

l > if redistrihutwnlnierFreqln/o is included. 

2> perlOrm E-.t.JTRAN lm:er-•Frequency Redistribution procedure as speclfied in 5.2. 4 .10 t 4]; 

l"1o further UE requirements related to the contents of this ,5ystemJnf,;rmationBlock apply other than those speciJled 
el sew here e.g. 1.vi thin procedures using the concern_ed system information, and/ or within the cottesponding field 
descriptions. 

5.2.2.13 Actions upon reception of System/nformationB/ockType6 

No UE requirements related to the contents of this System!njormationB!ock apply other than those specified elsewhere 
e.g. within pwcedums using the concerned sy·stern information, and/ or '.vi thin the co.rresponding field descriptions. 

5.2.2.14 Actions upon reception of Syste,minformationBiockType7 

No UE requirements .related to the contents of this ,~·ystemJnfi;rmationBlock apply othe.t than those specified elsewhere 
e.g. within procedures using the concerned system infotnmtion, and/ or within the corresponding field descriptions. 

5.2.2.15 Actions upon reception of SysteminformationBiockType8 

Upon receiving S) 1stemJnfi;rmationB!ockTy_pc?8, the UE shall: 

l > if sih8-PerPU1Il'l-Ltsf is included and the UE is capable ofnetvvo.tk sharing for CDL\1A2000· 

2> apply the CDN1A2000 para.."lleters below corresponding to the R.PLMN; 

l> if the systemTimdnfi; is included: 

2> forward the systetnTimelnjb to CD?v1.A2000 upper layers; 

1> if the U1~ is in HRC __ IDLE and if searchWindmr5i'ize is included· 

2-> fonvard the search FVinrk•vrS'ize to CD?v[A2000 upper layers: 

l> ITparamc?terslfRPD is included: 

2> forward the preRegistratiou!ujOHRPD to CDt,1A2000 uppe.t laye.ts only if the UE has not received the 
preRegistrationJnf,;HRPD within an RRCConnectionReconJ1guration message after entering this cell; 

2-> if the ce!!ReselectionParameiersHRPD i.s inclmfod: 

3> for.vard the nc?ighCellList to the CDN1A2000 upper layers; 
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l> if the parameterslXRTT is included: 

2-> if the csJb-RegisirationParamLY.RTT is included: 

3> for.vard the qfb·•RegistrationPararnlXRTT to the CDlVLA.2000 upper layers which will use this 
info1mation to determine if a CS registratio11/re-registration towards CD~1A2000 J xRTT in the EUTf?.A 
cell is required; 

2> else: 

3> indicate to CDM/\2000 upper layers that CSFB Registration to CDM/\2000 lxRTT is not allowed; 

2> if the lo!!gCodeStatelARTT;,s included. 

J> forward the !ongCodeStat!? JXRTT to CDlVLA.2000 upper layers; 

2-> if the ce!!ReselectionParameiersJ:'fRTT is included: 

3> for.vard the neighCellList to the CDN1A2000 upper layers; 

2> if the csjb-S'u_pportForDua!RxUE•_i is included· 

3> forwa1d csjb-Sz,pportForDualP,._yUfS to the CDJvlr\.2000 upper layers; 

2> else: 

3> forward csfh-S'upporfForDua!RxUEs, '.Vith its value set to FALSE, to the CDJ\11A2000 upper layers; 

2> if ac-Ba.rringConfigLYRTT is included: 

3> fonvard ac-BorrmgConfiglXR_TT to the CDJ\IJA2000 upper layers; 

2> if the csjb-Dual.R .. xTxSz,pport is included: 

J> forward csfb-DualXr:Tx,Supportto the CDfv1A2000 upper layers; 

2-> else: 

3> fonvard csjb-Dua!R..xTxSupport, with its value set to F/-lLSE, to the CDJVlr\2000 u.ppe1 layers; 

52.2.16 Actions upon reception of System/nformationB/ockType9 

lJpon receivi11g S.'/stemirrfbrmationBlockT)pe9, the UE shall: 

l> IT.hnb .. }.lame 1s included, forv,rard the hnb-Narne to upper layers; 

5.2.2.17 Actions upon reception of System!nformationB!ockType10 

Upon receivmg SysremlnfOrmationBlockI)pel 0, the UE sti:all: 

1 > fonvard the received 1FCtrnillgType, messag1?[denti/ier and sena!l'lurnher to upper layers; 

5.2.2.18 Actions upon reception of System/nformationB/ockType"11 

Upon receiving Systemln/OrmatwnB!ockl)pel 1, the UE st•.all: 

l> if there is no CUlTent value for messagl?ldo:tijier and se.ria!JVumber for S'.vsteminfonnarionBlockTypel l; or 

!> if either the received value of messageldentijler or of seriolNumbl?r or of both are different from the currenJ 
values of nu?ssagddentijier and se.rialNumber for S~vstemfnformarionBlockTypc 11: 

2> nse the received values of mes . .-..·age!deHttfier and serial.Number for s_·;.:stemlnf(;rmationBlockType l las 1he 
curren_t values of messagefdent(ffer and seriol}lJJ.mber for SystemI11format10nBlackTypel l; 

2> disca1d any previously buffered warningA1essageS"egment; 

2> IT all segments of a warning message h ... 1.ve been rece1ved: 
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J> assemble the \varmn.g message from the received warningJ\iessageSegment; 

3> fo1ward the received warning rnessage, messag1?[deutifier. sl?rialNumher and daiaCodi!!gSclwme to uppe.t 
la-yers; 

3> stop 1eceptio11 of Systeminjormatio!!B!ockT_ype] l; 

J> discard the current values c,f rru?ssag!?ldentijier and se.ria!JVumber for S~vstl?minfonnarionBlockType 11; 

2-> else: 

3> store the received warningAfessageSegment; 

3> continue reception of 5):stl?mf nformationB!ockTy_pe l J: 

l > else if all segments of a warning message have been received. 

2> assemble the warning message from the recei-vecl warninp/vfessageSqgrnent; 

2> forward the received complete ·warning message, messagehhmttfier, seria!Number and ,:lataCodingScherne to 
upper layers: 

2> stop receptfo11 of S.'/steminjbrmationB!ockT)pe l J; 

2> d1Scard the current values of rnessagddentifier and so·ialNumber for :systemlnjOrmationBlockTypel 1; 

2> store t.l-ie received warninglYic?ssageSegmenr; 

2> continue reception of Systernln,fOrmatwnB!ockTypel l; 

wa'm;•ngM,'sS<1g,,se,gment and the current value of messuge.Identi,fie,~ and 
Sv,,te,nlr;fo,,·m,:!li,mlllo,cki'}p•e cornplcte warning message has not been assembled within a 

period of 3 t1_ours. 

5.2.2.19 Actions upon reception of SysteminformationBiockType12 

Upon receiving SystemlnformationB!ockType 12, the UE sf'..all: 

l> if the ,~'/steminjbrmationBlock T\pe 12 contains a complete warning message: 

2> fonvard the recerved warning message, messagddentifier, seria!l\lumber and dataCodingSchone to upper 
layers; 

2> continue reception of Systernln,fOrmatwnB!ockTypel 2; 

l> else: 

2> if the rece1vecl values of messageldenrijkr and seria!Nurnbe.r are the same (each value is the same) as a pair 
for Yvhich a waniing message is currently being assembled. 

3> store tt1_e received H'rwningA1essage5.i'egment; 

3> if all segments of a warning message have been 1eceived: 

4> assemble the warning message from the received warningJ\iessageSegment; 

4> fonvard the received warning message, message!denti/ier. serial7\!umher and daiaCodingSc!teme to 
upper layers; 

4 > stop assembling a warning message fo1 this messageldent{fi.er and serial]'{umber and delete all stored 
information held for it, 

3> continue reception of System!nfm-'tnationB!ockType J 2; 

2> else if the received values of nu:ssagdckntifier and/or seria/1\7umbr1r are not the same as at,:y of the pairs for 
which a warning message is currently being assembled: 
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J> start assembling a warning message for this messageldenrijkr and saia!.Nurnbe.r paE; 

3> store the received warninglvfessageS"egnn?11t; 

3> continue reception of S);sronlnfOrrnationBlockY)pei J; 

The UE should discard 1i'atningA1essageSegment and the associated values of messagel&:nt(fi!?r and seriaLr..lumber for 
S.'/steminjbrmationB!ock T)pe 12 if the complete wan1ing message has not been assem..l:iled within a pedod of 3 hours. 

l"1OTE: The number of warning messages that a U]~ can re-assemble simultaneously is a function of U]~ 
implementation. 

5.2.2.20 Actions upon reception of System!nformationB!ockType13 

No UE requirements related to the contents oftt!ls SysternlnformationB!ock apply other tti:an those speciiled elsewhere 
e.g. within procedu1es using the concerned S)'Stem infonriation, and/ or withi11 the conesponding field descdptions. 

5.22.21 Actions upon reception of SysteminformationBiockType14 

No UE requirements related to the contents of this 
e,g. within procedures using the concerned system 

vst,c:min/,on'!ai'ior;JJ/oc!, apply other than those specilled elsewhere 
and/ or within the corresponding field descriptions, 

52.2.22 Actions upon reception of SysteminformationBiockType15 

l"1o UE requirernents related to the contents of this Systonln/GrmotionB!ock apply ott1_er than those specified elsewhere 
e.g. 1vithin procedures using the concerned system information, and/ or within the conesponding field descriptions. 

5.2.2.23 Actions upon reception of System!nformationB!ockType 16 

No UE requirements related to the contents oftt!ls SysternlnformationB!ock apply other than those speciiled elsewhere 
e.g. within procedu1es using the concerned S)'Stem infonriation, and/ or withi.!"1 the conesponding field descdptions. 

5.22.24 Actions upon reception of SysteminformationBiockType17 

Upon receiving SystemlnjormationB!ockTypel 7, the UE shall. 

l> ifvr!ml .. OjjloadConjigCommon corresponding to the RPLNlN is included: 

2-> apply the wlan-Jd-Ust conesponding to the RPLL\1N; 

2> ii' not configured with the 1i'lan-Q.(,1oadConfig-L)edicarqd; 

3> apply the H'lan-O.fJ!oadConjlgCommon corresponding to the RPLI'vJN: 

52.2.25 Actions upon reception of SysteminformationBiockType18 

Upon receiving S),stemJnfi;rmationB!ockTy_pe l 8. the UE shan· 

l > if ,\ystemin/GnnafionBiockT_ipel8 rnessage includes the commCon/ig: 

2> ii' conf1gured to receive siclelink corr1mmrication: 

3> frorn the next SC period, as defined by sc-Pcriot-1, use the resource pool indicated by commRxPoo! for 
sidelink communication mon_itoring, as specified in 5.10.]; 

2> if configured to transmit sidelinJ..- communication: 

J> from the next SC period, as defmecl by sc•-Period, use the resource pool indicated by 
commTxPool]1/orma!Common 01 by cornmTtPoo!Iixceptiona! for sideli11k communication transmission, as 
specified in 5.J OA, 
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52.2.26 Actions upon reception of System/nformationB/ockType19 

lJpon receivi11g S.'/stemirrfbrmationBlockT)pel9, the UE shall· 

l > if Sy:__r;,:femlnf,;rmationBlockTyp(? 19 message includes the di scCml}lg 

2> f.tom the next discovery period, as defined by disc Period, use the resources indicated by discRxPool for 
sldelink discovery monitoring. as specified in 5.] 0.5; 

2> if S.rstemlnformutionB!ockType 19 message includes the discT:c.Poo!Commo!!; and the UE is in RRC_ lDLE: 

3> from tt1_e next discovery period, as defined by dzscPerwd, use the resources indicated by 
discTrPoo!Cornmon for sidelink cl1scovery armouncement, as specified in 5.10.6; 

2> if the ,~vstemJnfi;rmaiionB!ock Type l 9 message includes the disc T:Y.Po•,verlnf(;: 

3> use the power information included in discTxPowerlnfo for sideli11k discovery tnrn.smission, as specified 
in TS 36.21 3 [23], 

5.2.2.27 Actions upon reception of Syste,minformationBiockType20 

No UE requirements .related to the contents of this ,~·ystemJnfi;rmationBlock apply other than those specified elsewhere 
e.g. within procedures using the concerned system info1111ation, and/ or withi.n the corresponding field desctiptions. 

5.2.3 Acquisition of an SI rnessage 

\Vhen acquiring an SI message, the UE shall. 

l> deternnne the start of the Si-window for the concerned SI message as follows: 

2> for the concerned Sl 

2-> dete1n1i.ne the integer value x -_ (n - 1)*111/, where vr is the si-VVmdovv!.ength: 

2> the St-window starts at the subframe #a, where a= x mod 10, m the radio fram.e for which SFN mod T = 
FLOOR(x/10), whe1e Tis the sf-Periodicity of the concerI1ed SI message; 

NOTE: E-lJTRA.N should cont\~iure an SI-window of l ms orJy lfall Sls are scheduled before subframe #5 111 

radio frames for wh1ch SFN mod 2 ~ 0. 

l> receive DL-SCH using the SI-RNTl from the start of the Sl-vdndow and continue untH tt1_e end of the SJ-window 
1vhose absolute lengtt1_ in time is given by si-VVmdowL1?ngth, or until the Sl message was received, excluding the 
follo·wing subframes: 

2> subframe #5 in radio frames for w hi.ch SFN mod 2 _-_: 0; 

2> any MBSFN subframes: 

2> any uplink subframes in TDD; 

l > if the SI message was not .received by the end of the Sf-window, repeat .reception at the next Sf-window occasion 
for the concerned Sl message; 

5.3 Connection control 

5.3.1 Introduction 

5.3.1.1 RRC connection control 

RH.C co1111ection establlshm.ent m:volves the establislunent of SRB L E-,lJTRAN completes RRC com1ect1011 
establish ... "llent prior to completing the establislunent of the Sl connection, 1.e. pnor to receiving the TJE context 
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irJormation from the EPC. Consequently. AS secnnty is not activated during the initial phase of the RRC connectwn. 
Dunng this initial phase of the RRC connect1011, the E-UT1-l_A..N may configure the UE to pertbnn measurement 
reporti11g, but the UE on~y sends the corresponding measurement repo1ts after successful security activation. However, 
the UE onl)' accepts a handover rnessage when security has been activated 

NOTE: In case the serving frequency broadcasts multiple overlapping bands, E-UTR .. A.N can only configure 
measurements after havirig obtained the UE capabilities, as the measurement coirfiguratio11 needs to be set 
according to the band selected by the UE 

Upon receivmg the UE com:eAi from the EPC, E-•Ul'RAN activates security (both ciphering and mtegrity protect10nJ 
using the initial security activatio11procedure. The R....."llC messages to activate security (con1n¥:rnd a11d successful 
response) are integ.tity protected, w hi.le ciphering is started only after completion of the procedure. That is, the res11ouse 
to the rnessage used to activate security is not ciphered, \vhile the subsequent messages (e.g. used to establist1_ SRB2 and 
DRBs) are both integrity protected and ciphered. 

Afte.t having initiated the initial secu.ti.ty activation procedure, E-UTRAN initiates the establishment of SRB2 and 
DRBs, i.e. E-UTRAN may do this prior to receiving the confirmation of the initial security activation from the UE. Jn 
any case, 1~-UTHAN 11vill apply both ciphering and integtity protection for the RRC connection reconfiguration 
messages used to establish SRB2 and DRBs. E-UTRAN should release the RRC connection if the mitial security 
activation r:rnd/ or the radio bearer establish1!.lent fails (i.e. security activatio11 and DRB establislnnem are trigge1ed by a 
joint SJ-procedu.te, which does not support pa.tti.al success). 

For SRB2 and DRBs, security 1s always activated from the start, i.e. the E-UTRAN does not establish these bearers 
prior to activati11g security. 

For some radio configuration fields, a critical extension has been defined. A svvitch from the original version of the :field 
to the critically extended version is allowed using any co1mection reconf1guration. The TJE reverts to the ongmal 
version of some critically extended. fields upon handover a11d. re-establishment as specified. elsewhe1e in this 
specificatio11. Othen:vise, s;vitching a field from the critically extended version to the odgi113.l versio11 is only possible 
using the handove.t or .re-establishment procedure with the full configuration option. Thjs also applies for fields that are 
criticany extended ,vithin a release (i.e. original and extended version defined in same release). 

After having i11itiated. the initial security activation procedure, E-UTRt\N n¥:1y co11figure a UE that supports CA, ;vith 
one or mote SCells iJ1 addition to the PCell that was initially con.figured during connection establishment The PCell is 
used to provide the secutity inputs and upper layer system information (i.e. the NAS mobility information e.g. TA[). 
SCells are used to provide add1t10nal downlmk and opt1011ally uplin.k radio resources. When not configured w1th DC all 
SCells the TJE is configured with, if any, are part of the l\1CG. '.Vhen configured with DC however, some of the SCells 
are part of a SCG. In this ca-;e, user data carded by a DRB n'tfi)' either be transfelTed via NlCG (i.e. ~1CG-DRB ), via 
SCG (SCG-DRB) or vi.a both J\iICG and SCG in DL while E-UTRAN con.figures the CG used iJ1 UI. (split DRB). An 
RRC connection recon:figurnti.on message may be used to change the DHB type from:MCG-DRB to SCG-DRB orto 
split DRB, as vfell as fr0tn SCG-DRB or split DHB to JvICG-DRB. 

SCG change is a S)' nchronous SCG recoufignrati.on procedure (i.. e. involving RA to the PSCell) including .reset/ re­
establishtnent of layer 2 and, if SCG DRBs are configured, refresh of security. The procedure is used in a number of 
different scenarios e.g. SCG establishment, PSCell change, Key refresh. change of DRB type. The UE perfonns tt1_e 
SCG related actrons upon rece1ving anRRCConnectionReconjigurarion message including 
m,w1,!ll}''Lom,·ot1r!Jcm.0, see 5.3.10.JO. 

The release of the RRC connection normally is initiated by E-U TRAJ"1. The procedure may be used to re-direct the 1JE 
to an E-,U TRA frequency or a..~ inter-R_,_<\T carrier frequency. Only in exceptional cases, as specified within tt!ls 
specification, TS 36.300 r9], TS 36.304 [4] or TS 24.301 [35], may the UE abort the R.."llC connectio11, i.e. move to 
!01<..C_JDLE without notifying E-UTRAN. 

5.3.i .2 Security 

AS security comprises oftJ1e integrity' protection ofRRC signalling (SRBs) as we11 as the ciphering ofRRC signalling 
(SRBs) and user data (DRElsJ 

fui<..C f!.3.ndles the co1tfigu1ation of the security parmneters which are part of the AS configuration. the i!"1tegrity 
protection algorithm, the ciphering aJgorithrn and two parameters, namely the keJ1Ci1m,1f{c.ln.cizcc1/orand the 
1u:xtHopChainingCount, -..vhich are used by tt1_e UE to determine the AS security upon t•.andover and/ or connection 
re--establishment. 
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The mtegrity protection algorithm 1s co111.c~on for signalling radio bearers SRB 1 and SRB2. The ciphering algontlun is 
connnon for all rad.10 bearers (1.e. SRBl, SRB2 a..~cl DR.Bs). Neither integrity protect1011 nor dphenng applies for SR.BO. 

RRC integrity and ciphering are always activated together, i.e. in one message/ procedure. HRC integrity and ciphering 
are never de•-activated. However, 1t 1s possible to switch to a 'P..'OLL1 c1phering algorithln (eeaO). 

The 1NlJJ_,L1 integrity protection algorithm (eiaO) is used only for the UE in limited service mode f32, TS33.40l1. ru 
case the 'NTJLL1 integrity protection algorittnn is used, 1NULL 1 ciphering algorithm is also used. 

NOTE l: Lower layers discard RRC messages for which the integrity check ha-; failed and indicate the i11tegrity 
verification check failure to RRC. 

The AS applies three different security keys: one for the mtegrity protectmn of RRC signalling (Krnc,,,), one for the 
ciphering of RRC signalling (KRKCen(;) and one for the ciphedng of user data (Kueenc). All three AS keys are derived 
from the Ke~o key. The ~No is based on the K1--.:,ME key. which is handled by npper layers 

Upon co1mection establishment new AS keys are denved. No AS .. pammeters are exchanged to serve as inputs for the 
derivation of the new AS keys at connectio11 esta.l:ilislmient. 

The integrity and ciphering of the RR C message used to perform handover is based on the security configuration used 
pnor to the handover and 1s pe1fonned by the source eNE. 

The integrity and ciphering algorithms can only be changed upon handover. The four AS v~'""' Aecsum, KRRCeJ:..-: 

and K!:Pend ct•.ange upon every handover and connection re-establishment. The .tq•U1ar,;;e!nct,c,1tor 
1'..andover and indicates whether the TJE should use the keys associated with the KAsME 

successful NAS S~1C procedure. The nextflopChainingCowu para111eter is used upo11 handover and cowiection re­
establishment b~i the UE when deriving the new K.eNB that is used to generate KKRCmt, KRKCenc and Kurenc(see TS 33.401 
[3 !]) An intra cell handover procedure may be used to change the keys in RRC_CON-NECTED 

For each radio bearer an inckpe11dent cowiter (COUNT, as specified in TS 36.323 !81) is maintained for each direction. 
For each DRB, the COUNT is used as input for ciphering. For each SRB, the COUNT is used as i.npnt for both 
ciphering and integrity protection. It is not alknved to use the same COUt'fT value more than once for a given security 
key. In order to limit tt1_e signalling overhead, individual messages/ packets include a short sequence number (PDCP 
SN, as speclfied in TS 36.323 [8]). In add1t10n, an ove1flow counter mechan1sm 1s used: the hyper frmne number 
(TX_I-ffN and R.X:: __ HFN, as specified in TS 36,323 :81), The HFN needs ro he synchronized between the UE and the 
eNB. The eNB is 1esponsible fo1 avoidi11g reuse of the COUNT with the smne RB identity and with the same Ke,.,s, e.g. 
due to the turns.fer of large volumes of data. release and establishment of new RBs. In order to avoid such re-use, the 
eNB may e.g. use different RB identi.ti.es for successive RB establislunents. trigger an i.ntra cell handover or an 
RRC _ CONNECTED to RRC _ IDLE to l-LR.C _ CONNECTED trn11s1twn. 

For each SRB, the value p10vided by RRC to lower l?.)'ers to derive the 5-bit BEARER patameter nsed as input for 
ciphering and for integrity protection is the value of the conesponding srb-Idc7nflty with the JvISBs padded with zeroes 

In case of DC, a separate Ke,.,s is used for SCG-DRBs (S-K,.,N[<). This key is derived from the key used for the JviCG 
(K.,NB) and an SCG counter that ls used to ensure f.teslmess. To refresh the S-~1-11:1 e g. when the COUNT will wrap 
around, E-UT1lAN errrploys an SCG change, i..e. an_RRCConnectionReconfiguratian rnessage is1cluding 
mobi!iryContro!InfoSCG. '.Vhen performing handover, while at least one SCG-DRB remains cont\~iured, both KeNB and 
S-~NB are refreshed. In such case E-UTRA_N performs handover with SCG cl>..ange 1.e. an 
RRCConnectionRecm!_figuration message including both mobilityControllnfo and mobiii(1/Cor1tro!InjoSCG. The 
ciphering algorithm is conunon for all radio beaters within a CG but may be diifotent between L\1CG and SCG The 
ciphering algorithtn for SCG DRBs can only be ct•.anged upon SCG change 

5.3.'i .2a RN security 

For RNs, AS security follows the procedures in 5.3_ L2. Furtt1_ermore, E-UTRAN may configure per DRB wt1_ether or 
not integrity protection is used. The use of integrity protection rnay be configured only upon DRB establishment and 
1econfigured only upon handover or upon the first reconfigu.mti.on follo"ving RRC cowiection re-establishment. 

To provide integrity protection on DHiis between the RN and the E-UTRAN, tt1_e Ku?11:, key is derived from the K-eNB 

key as descnbed 111 TS3J.401 [J2]. The same integrity protection algorithm used for SRBs also applies to the DR.Bs. 
The KuPrnt changes at every handover and RRC connection re-establishment and is based on an updated K,.,.ND which is 
derived by ta1:ing into account the nextflopLfwiningCow!t. The COUNT value maintained for DRB dpheri11g is also 
used for integrity protection, if the i.ntegri.ty protection is configured fot the DRB. 
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5.3.i .3 Connecled mode mobility 

In RRCCOl'<'NECTED, the network controls UE mobility, i.e. the netwo1k decicles when the UE shall connect to 
which E-UTR/\ cell(s), or inter-Rt\ T cell. Fo1 nenvork co11trolled 1J1obility iii RRC __ CONNECTED, the PCell can be 
changed using an RRCConnectionRecoHj-iguration message including the mohi!ityConfrolln/o (handover), '.vhcreas the 
SCen(s) can be changed using tt1_e lcRCConnectionReconJigi;ration message eiJt1_er wiJt1_ or without the 
mobi!iryContro!Info. 

An SCG can be established. reconfigmed or released by using an RRCConnecllonReconfiguratiou message '.vith or 
wittwut the mobzhtyControllnjO. In case Randon:._ Access to the PSCell is required upon SCG reconfiguration, E­
UTRAN employs the SCG change procedure (Le. ;n1 RRCConnecrionReconfigurarion message including the 
mobi!ityConrroilnjOSCG). The PSCell can only be changed using the SCG change procedure. 

The network ttiggers the t,_andover procedure e.g. based on radio conditions, load. To facilitate this, the nehvork may 
configure the UE to pe1fo1111 measuremem report111g (poss1bly including the configuration of measurement gaps). The 
ner1✓0rk 1my also imt1me t!.3.ndover blmdly, Le. w1thout having received measurement reports from the UE. 

Before sending tt1.e handover message to the U~':':, the source eNB prepares one or more target cells. The source eNii 
selects the target PCelL Tt1.e source el"1B m.ay also provide the target eNB vdth a list of best ce11s on each frequency for 
whlch measurement mfonnation is av;nlable, in order of decreasing RSRP. The source ef\o'B may also 111clude available 
measurement information fo1 the cells provided in the list. The target eNB decides which SCells are confignred for use 
after handover, which ma)' include ce11s other than the ones indicated by the sonrce eNtL lf an SCG is configured, 
handover involves either SCG 1elcase or SCG change. In case the UE was configured with DC, the target eNB indicates 
in. the handover tn.essage u,_at the UE shall. release the entire SCG configuration.. Upon connection re-establishment. the 
UE releases the emire SCG configuration except for the DRB conf1hiunuion, whlle E-UTB~A..N 111 the first 
1econfiguration message following the re-establishment either releases the DRB(s) or reconii.gures the DRB(s) to I\1CG 
DRB(s). 

The target eNB generates the message used to perfonn the handover, i.e. the message incluclmg the AS--configuratic,n to 
be used in the target cell(s). The source eNB transparently (i.e. does not aJtervalu.es/ content) fonvards the handover 
message/ i..nfonnation received from the target to the UE. \Vhen appropriate, the source eNB may initiate data 
forwarding for (a subset of) the DRBs, 

After receiving the handover message, the UE attempts to access the target PCell at the first available RACH occasio11 
according to Random Access resource selection defined. in TS 36.321 [61, i.e. the handover is as)'nchronous. 
Consequentl)', when allocating a dedicated preamble for the umdom access in the target ?Cell, E-UTRA shall ensnre i.t 
is available from the first RACH occasion the UE may use. Upon successful completion of the handover, the UE sends 
a message used to confirm the handover. 

lfthe target e"'NB does not support the release ofRRC protocol which the somce eNB used to configure the UE, the 
target eNB may be unable to comprehend the UE configuration provided by the source eNii. [n this case, the target eNB 
should use the foll corJiguration option to recor,figure the GE for Handover and Re-establishment. Full configuratwn 
option mcludes an mitializarion of the radio co11figurat101i which makes the procedure rndepende11t of the cor,f1guration 
used in the source cell(s,l ;vith the exception that the security algorithms are continued for the RRC re-establishment. 

After the successfnl completion of 1'...andover, PDCP SD Us may be re-transmitted 111 the target cell(s). This orJy applies 
for DRBs using R.LC-ANl mode ;n1d for handovers not involving full configuration option. The fi1nher details are 
specified in TS 36.323 !8]. After the successful completio11 of handover not involving full configuratjo11 optjo11, the SN 
and the HFN ate reset except for the DRBs using RLC-Aivf mode (for which both SN and HFN continue). For 
reconfigurations involving the full configuration option, the PDCP entities are newly established {SN and B~~'N do not 
continue) for all DHBs irrespective of the RLC tu.ode. The f1nther details are specified in TS ]6. 323 [8]. 

One \)E behaviour to be performed upon handovet is specified, (e, this is regardless of the handovet procedures used 
witt1.is1 the netvvork (e.g. whether the handover includes X2 or SJ signalling procedures). 

The source eNB should, for s01J.1.e time, maintafr1 a context to enable the UE to 1etun1 in case of f!.8.ndove1 failure. After 
having detected handover failure, the LTE attempts to resurne the fu1<..C connection either in the source PCell or in 
another cell nsing the fu1<..C re-establishment procedure, This connection resumption succeeds only if the accessed cell is 
prepared. i.e. concerns a ceU of the source eNii or of another eNB towards vvhich handover preparation t,_as been 
performed. The cell in which the re--esrabllshment procedure succeeds becomes the PCell while SCells and STA Gs, if 
configured, are released. 

Nonn_al measurement and mobility procedures are used to support handover to ce11s broadcasting a CSG identity [n 
addition, E--UTRAN 111.ay co11fi.gure the UE to report tt!.3.t it is entering or leaving the proxmrity of cell(s) 111cluded in 1ts 
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CSG whitelist. Furthermore, E-Ul"RAN rn;,-y request the UE to pmvide additic,nal information broadcast by the 
handover candidate cell e.g. global cell identity, CSG identity, CSG membersh1p stams. 

l"1OTE: E-UTRAN may use the 'proximity report' to configure measurements as wen as to decide whether or not 
to request additic,nal information broadcast by the handover cand1date cell. The additional information is 
used to venf'y whether or nor the UE is authorised to access the target PCell and may also be needed to 
idemiiy handover candidate cell i.e. when the pl~ysical layer identity that is included in 

the cellJ 

5.3.2 Paging 

5.3.2.1 General 

UE I I EUTRAN I 

Figure 5.3.2.1-1: Paging 

The pu1pose of this procedtw:: is. 

to transmit paging information to a UE in RRC_ lDL1~ and/ or; 

to inform \)Es in RRC_ IDLE and UEs in RRC_ CONNECTED about a system infonnation change and/ or; 

to inform about ;n1 ET\VS prm1ary noti±lcation and/ or ET'vVS secondary notlf1cation and/ or; 

to inform about a Cl\1AS notification and/ or, 

to info1m UEs in RRC _ IDLE about an EAB parameters modification and/ (H; 

to inform UEs inRRC _ [DLE to perform E-UTRAl"1 inter-frequern.'J redistribution procedure. 

The paging information is provided to upper layers, which in response may initiate fu1<..C connection establishment, e g. 
to receive an incoming call 

5.3.2.2 Initiation 

E-UTRAN initiates the paging procedure by tmnsmittis1g the Paging message at the U-:E's paging occasion as specified 
m TS 36.304 [4]. E-UTPJ\N may address multiple UEs within a Paging rriessage by including one PagingRecord for 
each UE. E-UTR.r\N may also indicate a change of system information, and! or provide an ET\VS notification or a 
CJVlr\S 11otification in the Paging message. 

5.3.2.3 Reception of Urn Paging message by the UE 

Upon receiving the Paging message. the UE shall· 

l> if in RRC _ IDLE, for each c,f the PagingRecord, if any, included in the Paging message: 

2> if the ue-Idc7nflty included in the PagingRecord matches one of the UE identities allocated by upper layers· 

3> forwa1d the ue-Ide!!tity and the cn-Domuin to the upper la;yers; 

l> if the UE uses a DRX cycle longer than the modification period· 

2> if the .~ystemiuJ01\:£0,:ltficafioll-eDFC( is included: 
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J> re .. acquire the required system 11rtb1111.1.tic,11 using the system infonr1m:ion acquis1t1011 procedure as 
spec1fied in 5.2.2. 

l> else 

2> if the systeminjoA1odijication is included· 

J> re .. acquire the required system 11rtb1111.1.tic,11 using the system infonr1m:ion acquis1t1011 procedure as 
specified in 5.2.2. 

l> iJthe c7fws-Jnd1cation is included and tl1e UE is ET\VS capable: 

2> re-acquire S.'/steminjbrmationB!ockT)pe l immediate! y, i.e., "vithout Yvaiting witil the next system infonnation 
mod iii.cation period boundary: 

2-> if the schedulinglnfi;Ltsf indicates that ,\ystemln/OnnafionBiockT_ipeJO is present: 

3> acqu.i1e S.·:,1stemlnf(JnnutionB!ockType l O; 

2> if the sc!u?du!inglnf,;L1st in_dicates that S):stc7mfnf,0rmationBlockT).pcl J is presenJ: 

3> acquire Syst1?minJGrmationB!ockI)pel J: 

l > if the cmas-!udication ls inclnded and the UE is C?v[AS capable. 

2> re•-acquire SysternlnformationB!ockTypl? 1 irn-'-~ediately, i.e., w1thout waiting until the next system infonmuion 
modification period boundary as specified in 5.2.J .5: 

2> if the scheduli!!glnjoList indicates that ::i)'Stemlnfm-mutionB!ockType 12 is present: 

J> acquire SystemlnfOrrrwtionB!ockTypl? 1 ]; 

1 > if in RRC _ IDLE, the eab-Param]vfodi/icatwn is included and the UE is EAB capable: 

2> consider previously stored SystemJnformationBlockTypel4 as invalid: 

2> re-acquire S) 1stemfnfi;rmationB!ockTyp1? l immediately. i.e., ,vitl1out vvaiting until the next system info1111ation 
modlfication period boundary as specified in 5 .2. 1.6; 

2-> re-acquire Sysiem!ufOrmatiouR!ockTypel 4 using the syste.tn information acq_ui.sition procedure as specified in 
5.2.2.4; 

l> if in RRC __ IDLE, the redistributionlndication is included a11d the UE is redistribution capable: 

2> Perform E--UTRl\.N lnter--Freqnency Redistnbutio11 procedure as specified in 5.2.4.10 14]; 
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5.3.3 RRC connection establishment 

5.3.3.1 General 

l!E I I El!TRAN I 

RRCC'ormectionReaue,-;,'l 

RRCConnectionS'e/uv 

R_RCConnectionS'etupC'omp!ete 

Figure 5.3.3.1-1: RRC connection establishment, successful 

l!E I I El!TRAN I 

RRCConnectionReque,"•Jt 

RRCConnectionReiect 

Figure 5.3.3.1-2: RRC connection establishment, network reject 

The purpose of tt!ls procedure is to establish an RRC com1ectio11 RRC connection establishment involves SRB l 
establish111ent. The pffJcedure is also used to transfer the initial NAS dedicated info1mation/ message fro111 the UE to E­
UTRAN. 

E-,lJTRAN applies the procedure as follows: 

to establish SRBJ only. 

5.3.3.1 a Conditions for establishing RRC Connection for sidelink communicationi 
discovery 

For si.delink communication an RRC connection is initiated only in the following case: 

l> if co1Uigu1ed by upper layers to t1ans1D.it non-relay related sidelink com_munication and 1elated data is available 
for transmission: 

2> if S),.stemfnformarionB!od~Typc J 8 is broadcast by the cell on which the UE camps; and if the valid vers1011 of 
~)'StemlnfontwtionB/ockTypel8 does not include commTxPoo!Nontw!Common; 

l> if configured by upper layers to transrnit relay related sidehnk commun_i_r;ation: 

2> if the UE is acting as relay, or 

2> if the UE has a selected relay; and if ,5ystemlnjOrmationBiockTypel 9 is broadcast by the cell 011 winch the UE 
camps and includes dL~cCorifigRela.r; and if either discThreshfiiRemote[)E is not included in 
~)'StemlnfontwtionB/ockType 19 or the RSRP measu.reme11t of the cell on which the UE Cfi!D.ps is below 
di:-..·c T7weshHiRemote[ IE: 
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J> if S~vstemfnformarionBlockTypcl8 is broadcast by the cell on which the lJE camps; and if the valid 
version of Systemlnformation.B/ockType 18 e1ther does not include commTr:PooLVorma/Common or does 
not include cornmTtA!lowRefm,Common. 

For siclelink discovery an RH.C connection is rnitiated only in the followmg case: 

l > if cotltlgumd by upper layers to transmit non-PS related sidelink. di.scovc1y announcements: 

2> if the frequency on ·which the 1JE is configured to transmit 11011-PS related sideli.nk discovery announcements 
coiice.ms the camped frequency ·while .~ystemlt;jbrmationl3lockT) .. pel9 of the cell on ;vhich the UE ca1J1ps 
does not include disc TxPoo!Cornmon: or 

2> if the frequency on which the UE is configured to transmit non-PS related side link discovery am1ouncements 
is included in discinterf}eqList iii S.rstemlr1formatior1BlockTy_pel9 hmadcast by the cell on which the UE 
ca.tnps, with discTxResources included and set to requestDe,:hcafed. 

l> if confl1,'Ured by upper layers to uansrnit PS related s1delink discove1y mmouncements: 

2> if the frequency on vvhict1_ the U1~ is configured to transmit PS related sidelink discovery announcements 
concerns the camped frequen_cy vvhile 5):st(?mfnformationB!ockTy_pe 19 of the cell on \vhich the UE camps 
includes discConfigPS but does not include discTxPoo!PS-Common; or 

2> if the frequency on which the 1JE is configured to transmit non-relay PS related sidelink discovety 
announcements (e.g. group member discovery) is included in discinterFh:qList in 
2)~ysteminfo.rmationB!oc!/TypqJy broadcast by the cell on which the UE camps, with discTr:ResourceP.5 
included and set to requestDedicated' 

3> if configured by upper layers to transn:.jt non-relay PS related sidelink discovery announcements; or 

3> if configured by upper layers to transmh relay related sidelink discove.ty announcements· 

4> if the lJE is acting as relay; and if the RSRP measurement of the cell on which the UE ca.."llps is below 
discl1u~e,~hI-fiRela_rLIE, if included inSystem.lnjbrtnation.B!ock~)pe 19 of the cell on which the UE 
camps; and above discThreshL0Relc(\ 1UE, if included in the same s_·ystemlnfi;rmationBlockTyp!?l9; or 

4> if the UE is selecting a relay/ has a selected relay; and 1fthe RSRP measurement of the cell on wh1ch 
the lJE camps is beloYv discThreshfiiRemote[)E', if included in .~ystemlnjhrmationl3lockT) .. pel9 of the 
cell on '.vhkh the UE, camps· 

NOTE: Upper layers mitiate an RH.C connect.on. The mternction with NAS is left to UE implementation. 

5.3.3.2 Initiation 

The UE if1itiates the procedu.1e when upper layers request establishment of an RRC connection while the UE is iii 
RR.C_IDLE. 

Upon imt1ation of the procedure, the UE sl1all: 

!> if Sy'Stemlnf(;rmationBlockType2 iJ1dudes ac-BarriHgPerPLlvflV-Ust and the ac-RarringPerPLA1.:V-Ust contains 
an AC-_BarringPerPL~lN er-Jry vvith the plmn-Jdentityfnd(?x cottesponding to the PL~1N selected by upper layers 
(see TS 2J.122 ill]. TS 24-301 [35]) 

2> select the A C-BarringPerPD\1£N ent.ty with the plmn-Id1?ntt(v!ndex corresponding to the PLl\1N selected by 
upper layers: 

2> in the remainder of this procedure, use the selected AC-BarringPerP.L.21/Jl-../ ent~y (i.e. presence or absence of 
access barring parameters in this enttyJ inespective of1he common access barring parameters included in 
Sy:__,;;,:femJnf,;rmationJ3lockTy[N2; 

l> else 

2> in the remainder of this procedure use the common access barnng parameters (1.e. presence or absence of 
these paraJ!1etersJ included in .~ystemlnjbrmationl3lock~\pe2; 

JGPP 

DAINGEAN 0003374 



Release 13 50 3GPP TS 36.331 V13.0.0 (2015-12) 

l> if 2:J~ysteminfo.rmationB!od~Typc2 co mains ACDC-BarringPerP LJ.\i1V-Lisr and the A CDC-BarringPerPLVfl\l-Li st 
contains anACDC-Ba.rringPerPL/1.f)v' entry w1th the p!mn-ldo:titylndex corresponding to the PLl\1N selected by 
upper layers (see TS 23.122 [l 11. TS 24.301135]). 

2> select the ACDC-BarringPerPLVfl\l entry with the plrnn-Idenri(ylndex corresponding to the PLt1N selected 
by upper layers; 

2> in the remainder of this procedure, use the selected ACDC-BarringA:rPLAtN entty for ACDC barring check 
{i.e. presence or absence of access barring parameters in this entry) irrespective of the conu:non access 
barring parameters included in SystemlnfOrmationB!ockTypc?J; 

2> in the remainder of this procedure use tti.e ACDC-BC!rringF'm~Comnwn (Le. presence 01 absence of these 
parameters) included in Sy'Stem[nf(;rmationBlockType2 for ACDC barring check; 

l> if upper layers mdicate that the RRC collilection is subject to EAE (see TS 24.301 [35]): 

2> if the result of the EAB ct1_eck, as specified in 5.].3. l2, is that access to the celJ is barred· 

3> infonri upper layers about the failure to establish the RRC connection and that EAB is applica..t,le:, upon 
w hi.ch the procedure ends: 

l> if upper layers mdicate that the RRC collilection is subject to ACDC (see TS 24.3IJ1 [351), 
S.·:,1stemln.f(;nnC!tionB!ockType2 contai1i.s ac-Barri!!gForACDC, a11d acdc-I-fPLAfNo!!(Y indicates that ACDC is 
applicable for the UE: 

2> if the ac-BarringFo.rAC.JJC contains aBa.rringPerALJJC .. Category entry corresponding to the ACDC 
catego1y selected by upper layers: 

3> select the BorrmgPaA.C1)C-Category entry conesponding to the ACDC category selected by upper 
layers: 

3> select the last BcwringPerA C}JC-Category en~y in the BarringPerA C DC-Catego.~rJ_,ist; 

2> stop timer T308, if runrtlng; 

2.> perform acce~s baning check as specified in 5.3.3.J 3, using T308 as •tTuarringn and acdc-BarringConfig in 
the BarringPer.ACDC-Catego,y as '1ACDC barring parameter/!; 

2> if access to the cell is baried· 

3> inform upper layers about the failure to establish tt1_e RRC connection and that access barring is applicable 
due to ACDC, upon which the procedure ends; 

l> else if the UE is establishing the RRC connection for mobile terminating calls: 

2> if timer T302 is nmning· 

J> infonn upper layers about the failure to establish the RllC c01mection and that access barring for mobile 
tenr..inating calls is applicable, upon which the procedure ends; 

l> else if the UE is establishing the RRC connection for emergency calls: 

2> if S)lsteml!!jbrmationl3iockTJ~oe2 includes the ac-Barring!nfo· 

3> if the ac-BarringJ~;rEmergency is set to 'lJ{UE: 

4> i.fthe UE has one or more Access Classes, as stored on the USI1,1, '.vith a value in the range J J .15, 
which is valid for the UE, to use according to TS 22.0ll [!Ill and TS 23.122 [llj: 

NOTE l: A Cs 12, J3, 14 are only valid fo1 u.se in the home country and A Cs 11, 15 are only valid for use in the 
HPLMN/ EHPLMN. 
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5> if the ac .. BarringlnfO includes ac-Bar.ringFOrA10-Data, and for all of these valid Access Classes 
for the lJE, the correspondingb1t 111 the ac-Ba.rringForSpecial4.C contained in ac-Barring1-1or1Y10-
Data is set to one: 

6> cons1der access to the cell as barred: 

4> else: 

5> consider access to the cell a-; barred; 

2> if access to the cell is baned: 

3> info1m upper layers about the failure to establish the RRC connection, u.pon which the procedure ends; 

l> else lf the UE 1s establist!lng the R .. RC com1ection for mobile originatmg calls: 

2-> perform access baning check as specified in 5.3.3J 1, using T303 as •tTuarringn and ac-BarringForA10-Dafa 
as ''AC ba.rrin_g parameter": 

2> if access to the cell is ban-ed· 

J> iJ S~vst!?rrilnfonnarionBlockTypq 2 includes ac-BarringForCSFB or the TJE does not support CS fallback: 

4> inform upper la)'ers about the fai.lu.te to establish the RRC connection and that access baning for 
mobile orlginati.ng calls ls applicable, upon which the procedure ends; 

3> else (SF~iem!nformationBlocf.:Type2 does not include ac-BcwringForCSJ-<'13 and the UE supports CS 
fallhack). 

4> if tuner T306 is not mnmng, stan TJ06 with the timer value c,f T303; 

4> inform upper layers about the failure to establish the RR C conn_ection and that access batting for 
mobile onginating calls and mobile onginatmg CS fallback 1s applicable, upon whlch the procedure 
ends; 

1> else i.fthe UE ls establist1fr1g the HRC connection for mobile originating signalhng: 

2> peiform access baning check as specified iii 5.3.3. J l, using T305 as ,:Toarringn and uc-BarringForJ,dO­
Signalling as '1AC barring parnrnetern; 

2> if access to the cell is barred: 

3> inform upper layers about the failure to establish tt1_e RRC connection and that access barris1g for mobile 
orig1.>J.atmg signalling is applic;;ble, upon which the procedure ends; 

] > else i.f the \)E ls estohlislting the fu1<.C connection for mobile originating CS fallback: 

2> if S)lstetnl!!jbrmationBiockTxoe2 includes ac-BarringForC5;J-,JJ: 

3> perform access barring check as specified in 5.].l l J, using T306 as ''Tbaning1
' and ac-BarrmgForCS'PT3 

as ''AC barring parameter11
; 

3> if access to the cell is bat red: 

4> inform upper layers about the failure to establish the RRC connectrnn and that access ba...rring for 
mobile originating CS fallback is applicable, due to ac-BarringForCS"fJJ, upon which the procedure 
ends: 

2> else: 

3> perfon:n access barring check as specified in 5. 3. Ll l, using T306 as '1']l1arring'' and ac-BarringP'or}vfO­
Data as •!AC barring parameter!!; 

3> if access to the cell is barred: 

4> ift1111er TJ03 is not mnmng, stan TJ03 with the timer value c,f T306; 

JGPP 

DAINGEAN 0003376 



Release 13 52 3GPP TS 36.331 V13.0.0 (2015-12) 

4> inform upper layers about the failure to establish the RllC connection a..~d that access ba..·•Tmg for 
mobile originating CS fallback and mobile originating calls is applicable, due to ac-Barring}OrAiO­
Data, upo11 ·which the procedu1e ends: 

l> else if the TJE is establishing the RH.C connection for mob1le origmating ~1TEL voice, mobile onginatmg 
MMTEL video, mob1le originating SMSolP or mob1le originating SMS: 

2> if the U1~ is establishing the RRC connection for mobile originating :~1MT1~L voice and 
S~vst1?minJOrrnationB!ock'.l}pe2 includes ac-BarringSkipForl,H.-fTELVoice; or 

2-> if the UE is est.t;lishing the ~1<.C comiection for mobile originating l\11VfTEL video and 
Sy:s:temlnf,;rmation13lockType2 includes ac-13arringSk1pFm1¼UTJTL r 'idea; or 

2> if the lJE is establishing the RRC coimecti.on for mobile originati11g SNlSoIP or SJviS and 
5,~ystem!n_/OrmafionBiockT_ipe2 inclndes ac-BarringS7.:ipForSA1S-

J> cons1der access to the cell as not barred; 

3> if eswblishmentCuuse received from higher layers is set to nw-S"ignaiii!!g (including the case that mo­
S'ignallillg is replaced by lughPrwrifyAccess according to JGPP TS 24.301 [35] orby nw-T/oiceCa!! 
according to the subclause 5. 3.3.3 ): 

4> perfonn access barring check as specified in 5.3.3.11. using T305 as '1Tbaaing'1 and ac­
BarringForivfO-S"ignaiimg as 1'AC baning pa.tameter": 

4> if access to the cell is barred: 

5> inform upper layers about the failure to establish the RRC connection and that access barring for 
mobile originating signalling is applicable, upon which the procedure ends; 

3> if esiahlishnwntCause received f.tom higher layers is set to rno-Data (including the case that mo-Data is 
replaced by highPriorzty4ccC"ss according to 3GPP TS 24.30_l []5J orby mo-f'oicf"Call according to the 
subclause 5.:u J)· 

4> pe1fonn access barring check as specified in 5.3.3 l l. using T303 as 1'Toarrini' and ac­
BarringF ori\10-Data as 1

' AC baning pa.ta meter": 

4> if access to the cell is bmred: 

5> if SystemlnjOrmahonB!ockType2 i.ncludes ac-Barringfi'orCSFB or the 1JE does not support CS 
fallback: 

6> inform upper layers about the failure to establish the RRC connection and u,_a_t access barri.ng 
for mobile originating calls is applicable, upon ,vt,jch tt1_e procedure ends; 

5> else (SystemJnfhrmationBlock!')pe2 does not include ac-BarringForCSFB and the UE suppo.tts CS 
fallback)· 

6> if timer T306 is not 1u.1uti11g, start T306 with the ti.mer value ofT303; 

6> inform upper layers about the failure to establish the RRC connection and u,_a_t access barri.ng 
for mobile originating calls and mob1le originating CS fallback is applicable, upon which the 
procedure ends; 

l> apply the default physical channel conJlguration as speci.fied in 9.2.4: 

l > apply the default semi-persistent scheduling configuration as specified i.n 9.2 3; 

l> apply the defanlt ?vll\.C rr.ain configuratic,n as specified in 9.2.2; 

!> apply the CCCEl configuration as specified in 9. l.l.2; 

l> apply the time.A lig!!mentTimerCommon included in SysteminjormationB!ockType1; 

l> stait timer T300; 
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l> initiate transmiss1011 of the RRCConnectionRequest message in accordance w1th 5.33.J; 

NOTE 2: Upon lttitiating the connection establishment pwcedum. the \)Els not required to ensure it maintains up 
to date system information applicable only for U!~s i.n RRC _ _]DL1~ state Hmvever, the UE needs to 
pe1fo1111 system infonnation acqu1sition upon cell re .. selection. 

5.3.3.3 Actions related to transmission of RRCConnectionRequest message 

The TJE shall set the contents of f..'.RCConnectionRequest message as follm.vs: 

l> set tt1_e ue-h1entity as follm,vs: 

2> if upper layers provide a11 S-T~1Sf · 

J> set the ue-,Jdentity to the value received from upper layers; 

2-> else: 

3> clrn,v a random value in the range 0 .. 240-•l and set the ue-Idenriryr.o tlns value; 

NO'I~~: l: Upper layers provide the S-r~1SI if the UE is registered in the TA of the current cell. 

l> if the UE supports nw-VoiceCa!i establishme11t cause and UE is establishing the RRC co1mectio11for mobile 
o.ti.giuati.ng IvflvlTEL voice and ,~·ystemJnfi;rmationBlockType2 includes votceServiceCause!ndication· 

2> set the establishmqntCause to rrza .. VoiceCa!!; 

1> else: 

2> set the estabiishmentCause in accordance with the information received fro111 upper layers; 

The UE shan submit the RRCConnectionRequest message to lower layers for transmission 

The UE shall continue cell re-selection .related measurements as well as celJ re-selection evaluation, If the conditions fo.t 
ce11 re-selection are fulfilled, the UE shall perform ce11 re-selection as specified in 53.3.5 

5.3.3.4 Reception of the RRCConnectionSetup by the UE 

l"1OTE: Prior to this, lower layer signalling is used to allocate a C-RNTL For fw:ther details see TS 36.321 [6J; 

The UE shall: 

l> perform the radio resource configurat1011 procedure in accordance with t.l-ie received 
radioResourceConfigDedicated and as specified in 5.3.10; 

l> if stored, discard the cell reselection priority i.nJonnationprovided by the l(}/e1\-tadektobi!ityContro!fnf,0 or 
inherited from another RAT: 

l > stop timer T300; 

l > stop timer T302, if run11ing: 

l> stop tj_mer TXl3, if running; 

l > stop timer T305. if nnming: 

l> stop timer T306, if nmning; 

1 > stop timer T308, if running; 

l> pe1form the actions a-; specified in 5.3.3.7; 

1> stop timer T320, if nmnfr1g; 

1 > stop timer T350, if running; 

l> pe1form the act10ns as speclfied in 5.6.12.4; 
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l> stop timer T360, if nmning; 

l > enter RRC _CONNECTED; 

l> stop the cell re-selection procedure; 

1> con.sider the current cell to be the PCell; 

54 

l > set the co11tent of RRCCormectio!!S"etupComplete message as follows: 

2> set the se!ectedPLJ.VJv' .. Jdentity to the PLMN selected by upper 

3GPP TS 36.331 V13.0.0 (2015-12) 

from the PL?v1N(s) included in the phw!-ldenti~yList in Sys-te,m/11/ormati,om~!ock!H,e 

2> if upper layers provide the 'Registered :~1L\1E', include and set the registere(}.,_fvf.lVJE as fo11mvs: 

3> if the PLJviN identify of the 'Registe1ed NITvlE' is different from the PLJviN selected by the upper layers· 

4> include the p!mnldentity in the rqgfstered.AiAiE and set 1t to the value of the PLl\tlN identity in the 
1Registered lVITV'lE' recerved from upper layers; 

3> set the mmr1gi and the mnicc to tt1_e value received frorn upper layers: 

2> if upper layers provided. the 1Registered. 1vfl\lJE1
• 

3> include and set the gumm!?i-Typ!? to the value provided by the upper layers; 

2> if com1ecting as an RN: 

J> include the rn .. Subft'ameConjigReq; 

2> set tt1_e dedicatedln:fbN4S to include the infonnation received from upper layers: 

2> if the lJE has radio li11k failu.1e or handover failure information available in VarRLD'-Report a11d if the 
RPLt,1N is included inpirnn-ldentityUst stored in Varl{LF-Reporf: 

3> include r,ff-Jr1f0Available; 

2> if the 1JE has J\tffiSFN logged measurements available for E-UTHA and if the RPL~1N is im;luded in plmn­
JdqntftyList stored 111 VarLogJ\ieasReport: 

3> include logAfeasA.vailah!!?A1BSF7'l, 

2> else if the UE has 
Ide!!tityList stored in 

measurements available for E-UTRA and if the RPLJviN is if1cluded in phw!-

3> include !ogAfrasAvailab!e; 

2> if the UE has connection establishment failure infonnation available lt1 VarConHEsiFailReport and if the 
RPL~1N is equal to plmn-fdr1ntity stored in Vi1rConnE~·tFaill(r?port· 

3> include cmmEstFaillnfoAvailab!e; 

2> include the mobilitySrate and set it to the mobility state (as speclfied in TS 36.J04 14]) of the lJE just prior to 
entering RRC __ CONNECTED state; 

2> if the U1~ supports storage of mobihty histo:ry information and the UE t1_as mobility histo:ry information 
available in VarJ\iobilityifisto.ryReport: 

3> include the mobilifyHistoryAvmi; 

2> submit the RRCCormectionS"etupComplete message to lower layers for transmission., upon which the 
pmced.ure ends; 

5.3.3.5 Cell re-selecHon while T300, T302, T303, T305, T306, or T308 is running 

The UE shall: 
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l> if cell reselection occurs while T300, TJ02, T303, T305, T306, or TJ08 1s nmning: 

2-> if timer T302, T303. T305,T306, and/01 T308 is running: 

3> stop t1mer T302, T30J, nos, TJ06, and T308, whichever ones were nmning; 

3> petfonn tt1_e actions as specified in 5.3. 3.7: 

2> iftime1 T300 is nmrling. 

3> stop t1mer T300; 

3> reset tv1AC. release the t,1AC configuration and rc-estabUsh RLC for all RBs that ate established; 

J> infonn upper layers about the failure to establish the RRC co1mection; 

5.3.3.6 T300 expiry 

The UE shall: 

l> if timer T300 expires: 

2-> reset JvlAC, release the JviAC configuration and ie-establi.sh RL(' for a11 RBs that are established; 

2> if the UE suppo1ts RRC Connect1011 Establish,.'llent failure temporary Qoffset am! T300 has exp1red a 
consecutive co!!nEst.l:;'ai!Cowu times on the same cell for which txFai!Params i.s included iii 
,\ystemin/0rrnafionBiockT_ipe2. 

J> for a period as indicated by connEstFail(?ffsetValidiry: 

the parameter QoffsettP-r.:1p for the co11_ce1:ued cell when performing cell 
re,,eit:c,uunaccordingto TS 36.304 [4] and TS 25.304 [40]: 

NOTE 1: \Art1en performjng cell selection, if no suitable 01 acceptable cell can be found, it is up to UE 
implernentation 1vhetl1er to stop using connEstFoilOJ)Set for the parameter Qoffsetk:np during 
connEstFai!q[(setVa!zdity for the concerned cell. 

2-> store the following connection establishment faJlum infon1.v:1tion in the VarConnEstPai!R1?porf by setting its 
fields as follows: 

3> clea1 the info1mation i11cluded in VarConnfSt.l:;'ai!Report, if any; 

3> set the p!rnn-Identity to the PL~1N selected by upper layers (see TS 23 .122 [U J, TS '~4.301 l35]) from the 
PLlVlN(s) included i..~ the p!mn .. JdentityList in5'.ysremlnf0rmationBlockI)pei; 

3> set thefai!edCell!dto the global cell identity of the cell whew connection establishment failure is 
detected: 

3> set the ,neasResu!-:Fai!edCell to include the RSRP and RSRQ. if available, of the cell where comiection 
establishment failure is detected and based on rneasurements collected up to the moment the UE detected 
the fai 1 ure: 

3> if available, set the measR1?suliNeighCeiis, in ordet of decreasing ranking-criterion as used for cell re­
selection, to include neighbouring cell measurements fot at mos1 the follo'.viJ1g number of neighbouring 
cells: 6 intm-frequem,-y and 3 inter-frequency neighbours per frequency as \vell as 3 inter-RAT 
neighbours, per frequency/ set of frequencies ( GER.AN) per RAT and accord.mg to the following: 

4 > for each neighbour cell included, include the optional fields that am available; 

NOTE 2: The UE includes the latest results of the available measurements as used for cell reselection evaluation, 
which are performed in accordance with the performance requirements as specified in TS 36,] 33 r 16]. 

3> if detailed location 111fo1111ation is available, set the content of the locarioninfo as follows: 

4> include the lacationCoordinates; 

4> include the hori2ontct!Veloci(Y, if available; 
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J> set the nurnberOJPreamblesSent to indicate the number of prea.."llbles sent by M_A.C for the fa1led random 
access procedure; 

3> set contcntionDetcctt't-1 to indicate wt1_ether contention resolution \vas not successful as specified i.n_ TS 
36.321 [6 J for at least one of the tmnsrrtlttecl preambles for the failed random access procedure; 

3> set maxTxPovverReached to indicate whether or not the maximum po'.ver level '.vas nsed for the last 
tra:nsmitted preamble, see TS 36.32] [6]; 

2> inform upper layers about the failure to establish the RRC connectio11, upo11 ·which the procedu.1e ends; 

d1scard the com1ection establish ... "llent failure informat1011, i.e. release the UE vanable 
, aeL,?m1i0• ,,th-1i!1'ier,on 48 hours ;.u-'ler the failure is detected, upon power off or upon detach. 

5.3.3.7 T302, T303, T305, T306, or T308 expiry or stop 

The UE shall: 

l > if timer T302 expires or is stopped: 

2> inform upper layers about ba.tring alleviation for mobile tenniuating access; 

2> if timer T303 is not ru.nrtlng: 

3> infonn upper la)'ers about barring alleviation for mobile originating calls; 

2> if timer T305 is not nnming. 

3> inform upper layers about barring alleviation for mobile originating signalling: 

2-> if timer T306 is not running· 

3> inform upper layers about barring alleviation for mobile onginating CS fallback: 

1> if timer T303 e'lfpires or is stopped· 

2> ifti.me1 T302 is not run1Jng· 

3> inform upper layers about barring alleviation for mobile onginating calls; 

l > if timer T305 expires or is stopped· 

2> if timer T302 is not ru.nrtlng: 

3> infot111 upper layers about barring alleviation for mobile originating signalling; 

l> if timer T306 expires 01 is stopped· 

2> if timer T302 is not ru.nrtlng: 

3> infonn upper la)'ers about barring alleviation for mobile originating CS fallback: 

l> if timer T308 expires or 1s stopped: 

2> if timer T302 is not n1m1jng: 

3> infonn upper layers about barring alleviatio11 for A.CDC; 

5.3 .3.8 Receplion of !he RRCConm,ctionReject by !he UE 

The UE shall: 

l> stop rimer T300; 

l> reset JvJAC and release the JvlAC configuration; 

l> start timer T302, ·with the timervaJu.e set to the waitTime; 
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l> if the o:ro:dedViaitYime is present and the UE suppons delay tolerant access: 

2-> fonvard the extendedTVaifTinw to npper layers; 

l> if deprioritisationReq 1s included and the UE supports RRC Connection Reject with deprioritisation: 

2> start or restart timer T325 1.vith the timer value set to the dcprioritisationTmia signalled: 

2> store the deprioritisatio!!Req until T325 expily; 

NOTE: The UE stores the depnont1sat1011 request ilrespect1ve of a.."lJ cell reselect1011 absolute priority 
assi.grmients (by dedicated. or co1D.mon signalling) and regardless ofRRC co1mections in E-UTRr\N or 
other RA Ts unless specified otherwise. 

l> inform upper layers about the failure to establish the RRC connection and that access barring for mobile 
originating calls, mobile origmating signalling, mob1le tenr.11nating access and mobile originating CS fallback is 
applicable, upon which the procedure ends; 

5.3.3.9 Abortion of RRC connection establishrnenl 

Jf upper la:yers abort the RRC comicction establishment procedure while the LTE has not yet entered 
RR.C _ CONl'<'ECTED, the UE shall. 

l > stop ti.me:r T300, if run11ing: 

l> reset JvJAC, release the JvJAC conJlguration and re-establish RLC for a11 Hiis that are established; 

5.3.3.10 Handling of SSAC related parameters 

Upon request from the upper layers, the UE shall: 

!> S,,,te111h1fi;,,·m,,1ti,mi,iock7 iJ1cludes ac-BarriHgPerPLlvflV-Ust and the ac-RarringPerPLA1.:V-Ust contains 
an AC'-B·ar,·i11,,P,0rF'LAlN vvith the plmn-Jdentitylnd(?x cottesponding to the PL~1N selected by upper layers 
(see TS 2J.122 ill]. TS 24.301 [35]) 

2> select the A C-BarringPerPD\1£N ent.ty with the plmn-Ichmtt(v!ndex corresponding to the PLl\.1N selected by 
upper layers: 

2> in the remainder of this procedure, use the selected AC-BarringPerPL.iYJlil ent~y (i.e. presence or absence of 
access barring parameters in this enttyJ i.nespective of the common access barring parameters included in 
Sy:s:temJnf,;rmationJ3lockTy[N2; 

l> else: 

2> in the remainder of this procedure use the common access barnng parameters (1.e. presence or absence of 
these para111etcrsJ included in .~ystemlnjbrmationl3lock~\pe2; 

l> set tt1_e local variables BarringFactorForA1JvfTEL-1/0ice an_d BarringTuneForA1JvfTEL-Voice as follo-vvs· 

2> if ssac-Barri!!gF-"orAfAfTEL-Voice is present. 

J> if the UE has one or more Access Classes, as stored on the USllV1, with a value in the range 11 .15, whlch 
is valid for the UB to use according to TS 22.011 [W] and TS 23.122 [llJ, and 

l"1OTE: A Cs 12, U, 14 are only valid for use in the home country and A_Cs 11, 15 are only valid for use in the 
Bl>LMN/ EHPLMN. 

3> if, for at least one of these Access Classes, the co.rresponding bit in the ac-BarrmgForS_pecialAC 
contained in ssac-Barring.Forlvf}.JTEL-1/0ice is set to zero: 

4> setBarringFactm-FOrA1A1TfJ_,-Voice to one and Bar,-ingTime}:;'or1\:fA1TEL-Voice to zero; 

3> else: 

4 > set BarringFactorF'o,1j\1.A1TEL-VOice and BarringTimeFod0.A1TEL-Voice to the value of ac­
BarringFactor and ac-BarringTime included in ssoc-BarringForAi1\1TEL-Voice, respectively; 
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2> else set .BarringFactorF'orAi..!.liTl!,'L•-Vofcq to one and Ba.rring'J:meFor.1.¼VTE'L-,1/oice to zero; 

1 > set the local variables BarringFactorForA1JvfTEL-Y7deo and Barring TinwFor1\11\1TEL-Video as follows. 

2> if ssac•-Barring}"orAi.J.\,fTl!,'L .. Vfdeo is present: 

3> if the UE has one or more A_ccess Classes, as stored on the USlJ\tI, with a value in the range l_t .15, which 
is valid for the UB to use according to TS 22.011 [W] and TS 23.122 [llJ, and 

3> if. for at least one of these Access Classes, the corresponding bi.tin the ac-RarringF'or,')[}(?cw!AC 
contai..n_ed in ssac-BorrmgFar2'vii\FJEL-Vit-1ea is set to zero· 

4> set Burrir1g}:;'actorJ-<C1rlvl}vJTE'L-Video to one and.BarringTirneForAdlvJTE'L-Video to zero; 

J> else: 

4> set BarriHgPactorFon\11\1TEL-Video and BarrmgTimePorl\.t7\.tT1~L-Video to the value of ac­
BarringFactor and oc-BarringTimc7 i..n_cluded in ssac-13arringF'orA1_,_fvfTJJ'L-Video, respectively: 

2> else setBarringF-Octor}:;'m1¼\:fTEL-Video to one and Bar,-ingTime.Fm-A1/vfTEL-Video to zeffJ; 

l> forward the variOOles Barring1-1actorf"orAf.J.\,fTEL-•Voice, Ba.rringTimcfOr.1.'vL'vfTEL-•Voice, 
BarringFactorf0:11,,l_;_\fTE'L-Vidco and Barring'l'imeForAf.J.HTEL-•Video to the upper layers; 

5.3.3.11 Access barring check 

l> if timer T302 or ,:Tbardngn is running· 

2> con.sider access to the ce11 as barred; 

1 > else if S)Jstemin/Orrnafion.BiockT_ipe2 inclndes 1'AC baning pa.tameter"· 

2> if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11 .15, which is 
valid for the lJE to use according to TS 22.011 r10] and TS 23.122 [11 I, and 

NO'I~~:, A Cs 12. ] 3, _l4 are only vahd for use in the home country and ACs 1 t, 15 are only valid for use i..n the 
1-IPLMNi EHPLMN. 

2> for at least one oftt1_ese valid Access Classes the corresponding bi..t i..n_ the ac-BarringP'orSJJ(?c1alAC contained 
i..n 1'ACbarris1gparameter'1 is set to zero: 

3> consider access to the cell as not barred; 

2> else: 

3> draw a random nurnber 1rand uujfonnJy distributed in the range: 0 :S ra!ld < J; 

3> if1rand is lower than the value indicated by ac-Bm-ring,Factor included in '1AC barri11g parametern. 

4> consider access to the cen as not barred: 

3> else: 

4> consider access to the cell as barred: 

1> else: 

2> co11Sider access to the cell as not barred; 

l> if access to the cell is barred and both timers TJ02 and wfbarring!t are not numing: 

2> dra'.v a random unmber 'rand that is uujfonnJy di..s1dbuted in the range O :s rand< J; 

2> start. ti.me1 "Tbarring'1 ;vith the timer value calculated as follows, using the ac-Bar,-ingTime included in '1AC 
baHing parr:rn1eter" · 

11 Ibarring 11 = (0.7 -t- 0.6 1 nma) ,f. ac .. BarringTim'7; 
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5.3.3.12 EAB check 

The UE shall: 

l> if Sy:__,;,:femlnf,;rmationJ3lockTyp(? 14 is present and includes the eab-Parmn: 

2> if the eab-Common is inclnded in the eah-Param. 

3GPP TS 36.331 V13.0.0 (2015-12) 

J> if the UE belongs to the catego1y ofUEs as incl1cated in the eab .. Categor,'/ contained in eab•-Common; and 

3> if for the Access Class of the UE, as stored on the USTivf and with a value in the range O .9, the 
correspondin_g bit in the eab-BarringBitmap contained in cab-Common is set to one: 

4 > consider access to the cell as barred; 

J> else: 

4> consider access to the cell as not ba.rnxJ due to EAB: 

2> else (the eab-PerPL/vL~l-List is included in the eab-Puram). 

3> select the entry in the eab-PffPLAfl-l-List conesponding to the PLMN selected by upper layers (see TS 
2J.122 [111. TS 24.J0l [35]); 

3> if the 1?ah-Conftg for that PLJ\ifN is included: 

4> if the UE belongs to the category ofUEs as i11dicated iii the eab-Categmy contained in eab-Co!!_fig; 
and 

4> if for the _A_ccess Class of the TJE, as stored on the USli\1 and w1th a value in the range O .9, the 
correspo11ding bit in the eab-Bar,~ingBitmap contained in eab-Co!!jig is set to o!!e: 

5> consider access to the cell as barred: 

4> else: 

5> consider access to the cell as not barred due to EAB; 

3> else: 

4 > consider access to the cell as not baned due to EAB: 

1> else: 

2-> consider access to the cell as not barred due to EAB: 

5.3.3.13 Access barring check for ACDC 

l > if timer T302 is running· 

2> co11Sider access to the cell as baued; 

l> else if Systc?min/OrmationB!ockI):pe2 includes ''ACDC barring parameter'1
• 

2> d1aw a random nu.ff•..ber 1rund uniformly distributed in the range: 0 :S rand< l; 

2> if 'rand' is lower than the value indicated by ac-BarringFactor included in '1ACDC barring parameter11
: 

3> consider access to the cell as not hatred, 

3> consider access to the cell as barred; 

2> consider access to the cell as not barred; 
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l> if access to the cell is barred and trmer TJ02 is not nmmng: 

2-> draw a random number 1rand' that is uniformly dist.ti.butcd in the range 0:: ram}< l; 

2> start timer ''Tbain11g'1 \Vit.11 the timer value calculated as follows, using the ac-Barrin:;fTime included 111 
".A.CDC balYing pa1amete-rn. 

''Tbarnn.g'' = (0.7+ 0.6 *rand)* ac-Barring'Jlrne. 

5.3.4 Initial security activation 

5.3.4.1 General 

UE I I EUTRAN I 

Security}•dodeC'ommand 

S'ec11rit1;A1odeCornplete 

Figure 5.3.4.1-1: Security mode command, successful 

UE I I EUTRA1'-f I 

Security},,dodeC'ommand 

Securitvi\iodeF'azlure 

Figure 5.3.4.1-2: Security mode command, failure 

The purpose of this procedure is to activate AS security upon RRC co1mectio11 establishment. 

5.3.4.2 Initiation 

E-l.JTJ-LA.N mitiates the secunty mode command procedure to a UE in Rc'ZC CONNECTED. Moreover. E--lJTRAN 
applies the procedure as follo;vs· 

vvhen only SRB_t is estabhshed. i.e. prior to establishment of SRB'~ and/ or DRBs. 

5.3.4.3 Reception of the SecurityModeCommand by the UE 

The lJE shall: 

!> derive the K.-,NB key, as specified in TS 33.40] [321; 

l> derive the KRr.Crnt key associated ·with the intep_,rityProtA!gorithm indicated in the Securi(y_A1odeCommand 
message, as specified in TS 33.401 [32]; 
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l> request lower layers to ve1ify the integrity protection of the Securitykfod>!Command message, using the 
algontlun ind1cated by the integrityP.rotA!go.rithm as included in the S1.?curityJ\iodeCommand message and the 
KRRClf,t 1:ey: 

l> if the Securff),AiodeCornmand message passes the mtegrity protect1011 check: 

2> derive 1he KRRCenc ke)' and the Kurenc ke)' associated with the ctpheringA lgorithrn indicated i.n the 
5.i'e7cunty1\,todeCornmandrnessage, as specified in TS 33.40] [32]; 

2> if connected as an &1\f: 

3> derive the Ku?m, key associated with the integ.rityProtA!gorithm mdicated 111 the SecuritylYiodeComrnand 
message. as specified in TS 33.4()1 [32J; 

2> conJlgure k.nver la.-yers to apply i.n_tegrity protection using tt1_e indicated algorithm and tt1_e K1rncmt key 
im,.'llediately. i.e. integnty protection shall be applied to all subsequent messages received and sent by the UE. 
including the ,5ecurity.A1odc?Complc?ff message; 

2> configure lower layers to apply ciphering using the indicated algorittu:n~ the KRHCenc key and tt1_e Ku?enc key 
after cotnpleting the procedure, i.e. shall be applied to an subsequent messages received and sent 
by the lJE, except for the Se,0 w·1t,;Mr,dc! message which is sent unnphered; 

2> if com1ected as an RN: 

3> configure lower layers to apply integrity protection using the indicated algoritlnn and the Kuelf,t 1:ey, fo1 
DRBs that are snbscquently configured to apply integrity protection, if any; 

2> consider _A_S secunty to be activated; 

2> submit the S:curztyA1odeCompletc? rnessage to lower layers for transmission, upon which the procedure ends; 

l> else: 

2> continue using the configuration used prior to the reception of the S'c?curzty1\1odeCornmand rnessage, i.e. 
neither apply integrity protection nor ciphering. 

2> submit the S:curztylvfodr1Failurc? message to lower layers for transmission, upon which the procedure ends; 

5.3.5 RRC connection reconfiguration 

5.3.5.1 General 

UE I I EUTRA1'-f I 

R..1_qCConnectionReconfi;;uration 

RRCConnectionReconfirzurationConwlete 

Figure 5.3.5.1-1: RRC connection reconfiguration, successful 
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UE I I EUTRA,'I I 

RR.CC onnectzonRecon fzp-uration 

RRC connection re-establishment 

Figure 5.3.5.1-2: RRC connection reconfiguration, failure 

The purpose of tt,js procedure is to modify an HRC connection, e.g. to establish/ tnodify/ release RBs, to perform 
handover, to setupi modify/ release measurements, to add/ modiJy/ release SCells. As part of the procedure, NA_S 
dedicated inforrriation may be transferred from E-UTRAN to the UE. 

5.3.5.2 Initiation 

E-UTRt\N may initiate the RRC co1mectio11 reconfignration procedure to a UE in RRC_ CONNECTED. E-UTR.r\N 
applies the pmcedure as follows. 

the ,yLu«u u.un,•u is included orJy when AS-•security 1'..as been act1vated, and SRB2 with at least one DRB 
not suspended; 

the establistnnent ofRBs (other than SRB t, that is established during RRC connectj_on establishment) is included 
only when AS secunty has been actrvated; 

the addition ofSCells is pe1formed only when AS security has been activated; 

5.3.5.3 Reception of an RRCConnectionReconfiguration not including the 
mobilityControiinfo by tt1e UE 

lfthe !<NU.oa1necli,Jll!<ec·on1wurctt1c,n message does not include the mobiliiyContro!Jnfi; and the LTE is able to comply 
in this message. the UE shan· 

l> if this is the fi.rstR..,_l?._CCm!nectionReconfiguration message after successful completion of the RRC Com1ection 
Re-establishment procedure. 

2> re•-establlsh PDCP for SRB2 and for all DRBs that are established, if any; 

2> re-establish HLC for SRB2 and for all DRBs that are establist1_ed, i.f any: 

2> if the .RRCConnectionReconfi.guration message includes theflil!Config: 

J> pe1fonn the radrn co11f1guration procedure as speclfied in section 5.J.5.8; 

2.> if the RRCConnecfio!!Recon/iguraiion message includes the radwResourceConjigDedicated· 

3> pe1fo1111 the radio resource configuration procedure as specified 1115.3.10; 

2> resume SRB2 and an D RBs that are suspended, if any; 

NOTE l: The ha11dli11g of the radio bearers after the successful completion of the PDCP 1e-establislunent, e.g. the 
re-transmission of unacknowledged PDCP SDUs (as '.vell a~ the associated status 1eportingJ, the handling 
of tt1_e SN and the IIFN, is specified in TS 36.3'~3 [8]. 

NOTE 2: The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration 
used to 1esume these bearets. 

l> else: 

2> if the RRCConnectionReconJ1guration message includes the radwR(?sourceCmtfigDedicat(?d' 
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J> pe1fonn the rad.10 resource configuration procedure as speclfied in 5.J.10; 

NOTE 3: If the RRCCounectionReconftguration message includes the establishment of radio bearers othe.t than 
SRB t, the UE may start using these radio bearers immediately. i.e. there is no need to wait for an 
outstanding acknowledgrrient of the Securi(y~UodeComplete message. 

l > if the .teceived R.1r:tCConnectionReconfiguratwn includes the sCe!!ToRdeaseUst: 

2> pe1form SCell release as specified in 5-3.10.3a; 

l> iJthe received RRCConnectionReconJlguration includes the sCd!ToAdd1\,lodList: 

2> pe1form SCell addition or modification as specified in 5.3. l0.3b; 

l> if the recei-veclR.RCConnectionReconfiguration includes the scg·-Confip)1ration; or 

!> if the current UE c'"'"~cu1<uw,"includes one or .tnore split DRBs and the .teceivcd 
Ri',Ci~o;m,•c/iontle,co,,fi;;w·,7/i,m includes radioResourct'ConfigDc?1ilcated including drb-T0Add1\1ot}L1st: 

2> pe1form SCG reconfigu.n1tion as specified in 5.3.10.10; 

l> if the recei-vecl R.RCConnt'ctionReconfiguration includes the s_ystt'mfnformarionB!ock'J.'ypq JDqdfcated: 

2.> perfom the actions npou reception of the SystemhtfhrmaiionB!ockT_·ypel message as specified in 5.22.7; 

l> if the R.RCCo!!nectionReconfi.guration message includes the dedicatedlnf(JN/-lSList. 

2> forward each element of the dedzcatedlnjOl',iASListto upper layers in the same order as listed; 

!> if the RRCConnectio!!Reconjiguration message includes the measConfig: 

2> pertbnn the measurement cont\~iuration procedure as specified in 5.5.2; 

l > pe1fo1n1 the rneasurernent identity autonomous removal as specified in 5.5.2,la, 

!> if the RRCConnectio!!Reconjiguration message includes the othe,~Config 

2> perform the other configuration procedure as specified in 5.l l0.9; 

l> ifthe R.RCCo!!nectionReconfi.guration message includes the s!-DiscConfig or sl-CornmConjig: 

2> perform the sidelrnk dedicated configuration procedure as specified m 5.3.rn.15; 

!> if the RRCConnecfionRecon/igurafion message includes vrian-OjJload!n/0: 

2> pe1form the dedicated Wl.AN offload configu.n1tion pmcedure as speciii.ed in 5.6.12.2; 

5.3.5.4 Reception of an RRCConnect!onReconfigurat!on including the 
mobi!ityControl/nfo by the UE (handover) 

ff the RRCConnecrionReconfigurarion message includes the mobilityControl!J;fo and the UE 1s able to comply w1th the 
co.ttfigu.ration if1cluded in this message, the UE shall· 

1> stop ti.mer T3 l0, if nmnfr1g; 

1 > stop timer T3 J 2, if run11ing: 

l> sta...rt timer TJ04 ·with the timer value set to t304, as mcludecl in the mobi!iryControlinfo; 

l > if the carrierFreq is included. 

2> co1J.Sider the target PCell to be one on the frequency indicated by the carrier Freq with a physical cell identi.ty 
indicated by the wrgetPhysCe!!Id; 
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l> else: 

be one on the .frequency of the source PCcll with a ph:ysical cell identity indicated 

l> start synchronising to the DL of the target PCell; 

NOTE l: The lJE should pertbnn the handover as soon as possible following the reception of the RRC message 
triggedng the hand.ove1, which could be before confirming successful reception (HARQ and ARQ) of this 
message. 

l> reset 1V1CG 1V1A.C and SCG l\tlAC, if con±lgurecl; 

l > re-establish PDCP for all RBs that are established; 

NOTE 2: The hancllmg of the radio bearers after the successful completion of the PDCP re-establish.c"llent, e.g. the 
re-transmission ofunac1:11owle:dged PDCP SDUs (as well a-; the associated status rep01ting), the ha11dli.ng 
of the SN and the HFN, is specified in TS 16.321 [8]. 

l> re-establish MCG RLC and SCG RLC, lf configured, for all l-lBs that are established; 

1> configure lower layers to consider the SCell(s) other than the PSCell, if configured, to be in deactivated state; 

l> apply the value of the newlIE-Identi~·:,1 as the C-RNTl; 

l> if the RRCConnectionReconfigurarion message includes theful!Conjig: 

2> petform the radio cou.figurnti.ou procedure as specified in section 53.5.8; 

l> configure lo-wer layers in accordance with the received radioRc?sourceCo,;figCornmon; 

l > configure lmver layers in_ accorda..r1ce with any additional fields, not covered in tt1_e previous. if included in the 
recerved mobi!izyControllnfo; 

l > if the RRCCormectionReconfl.g11.,ratwn rnessage includes the radioResourcl?Confl.gDedtcafed. 

2> perlOrm the radio resource configuration procedure as speclf1ed in 5.J.10; 

l> if the keyChang(?lr1dicatar received in tt1_e 5(7curityConJ1gHO is set to 1J{UE:· 

2> update the Y~NB key based on the KAsMB 1:ey taken into use ·with the latest successful NAS SJviC procedure, as 
specified in TS 33.401 [32]; 

l> else: 

2> update the Kt>NR key based on tt1_e current KeNB or the l-..JH, using the rwrtHapChaimngCaunt value indicated 
in tJ1es!?CurityConjigilO, as specified in TS 33.401 [32]; 

l > store the iu?xtHopChamingCount value; 

l> if the secw~itpHgoriti!mConfig is included in the securi~f,ConfigfIO: 

2> derive the KHRCwt key associated with the mtegrityProt4lgorithm, as specified in TS '.D.40 l [32]: 

2> if connected as a11 RN: 

J> derive the Kurwt key associated with the integ-riryPrar.A!gorirhm, as specified m TS 33.401 [J2 j; 

2.> derive the KRRCenc key and the Kurenc key associated ,vith the ciplwrmgAlgoriihm, as specified in TS 33.40 l 
[32]: 

l> else: 

2> derive the KR1<C1r;t key assoc1med with the currem integrity algorithm, as specified in TS 33.401 [32]; 

2.> if connected as an RN: 

3> derive the Kuemt 1:ey associated with the current integrity algorithm, as specified in TS 33.401 r32]; 
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2> derive the K-RI, cc11c key and the Ku,,c11c key associated with the current ciphe1111g algoritlnr.., as specified in TS 
JJ.401 [J2j: 

l> configure lmver layers to apply the integrity protection algorithm and the KtaRCwt key, i.e the i11_tegrity protection 
corJigurntion shall be applied to all subsequent messages received and sent by the UE, including the message 
used to indicate the successful completion of the procedure; 

1> con_figure knver layers to apply tt1_e ciphering algoriJtun. the KRtaCenc key and the KuPenc key, i.e. tt1_e ciphering 
configuration st1_all be applied to all subsequent messages received and sent by the 1JE, including the message 
used to indicate the successful completion of th.e procedure; 

l > if connected as an_ TU"1: 

2> co1Uigu1e lower layers to apply the integrity protecti.on algorithm and the Kurmt key, for cunent or 
subsequently established DRBs that are configuted to apply integtity protection, ii an:y; 

l> if the recei-ved R.RCConnectionReconfiguration includes the sCellToReleaseList: 

2> perform SCell release as specified in 5.l l0.3a; 

l> if the receivedR_,_T:?.._CCm!nectionReconfiguration includes the sCe!!ToAddlvlodList' 

2> perform SCell add1t1011 or modificat1011 as specified m 5.3.10.Jb; 

!> if the received RRCConnecfionRecoufigurafion includes the scg-Configuraiion; or 

l> if the current GE configuration includes one or more split Dl-lBs and the rece1ved 
RRCConnectionReconjiguration includes radioResourceCm!_figDedicuted including drb-ToAdd.A1odList: 

2> petform SCG reconfiguration as speciJied in 5.3.10. LO: 

!> if the received RRCConnecfionRecoufigurafion includes the sy'Sfem[nf(;rmatwnBlodcTypelDedicaied: 

2> pertbm the actions upon reception of the S'.vsteminfonnarionB!ockType l message as specified m 5.2.2. 7; 

1> petform tt1_e measurement related actions as speciJied in 5.5.6.1; 

!> if the RRCConnectio!!Reconjiguration message includes the meusConfig: 

2> pertbnn the measurement cont\~iuration procedure as specified in 5.5.2; 

l > pe1fo1n1 the rneasurernent identity autonomous removal as specified in 5.5.2,la, 

l> release reporrProximityConjig and clear any associated prox1mity status reportmg timer; 

!> if the RRCConnectionReconJ1guration message includes the otherCon,fi,g 

2> pe1form the other configuration procedure as specified in 5.3.J 0.9; 

l> if the f,.'._R._C'ConnectionReconfip)1ration message includes the sJ.-DiscConjig or sl-CornmCo,;fig: 

2-> perform the sidelink dedicated coufignratiou procedure as specified in 5.3.J 0. l5; 

l> if the RRCCmmectionReconfi.guration message includes wlan-Ojf!oad.Irrfb: 

2> petform tt1_e dedicated \VLA_N offload configuration procedure as specified in 5.6.122; 

1 > set the content of RRCConnecfionRecon_figuraiionComplete message as follows· 

2> if the UE has radio lmk failure or l1a11dover failure informat1011 available in C,'arRLF-Report and if the 
RPL"tvfN is included in_pimn-!de!!tityList sto1ed in VurRLF"-Repm~t: 

3> include rlj:Jnf ... 0Avoilabfc7: 

2> if the UE has JvIBSFN logged measu.reme11ts available for E-UTR.r\ and if the RPL"tvfN is included in pimn­
[dentityList stored in VarLog1\1easReport and if T330 i.s not muning· 

3> include !ogAfeasAvaiiable.lvlB::iI'}"i; 
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2> else if the UE ti:as logged measurements available for E-UTRA. and if the llPLMN is included inp!mn­
JdentityList stored in VarLogA1emReport: 

3> include the log1\1c?asAva1!abh:; 

2> if the 1JE has connection estab li.shment failure i11fo1n1atio11 avai.la..l:ile in VurConnEstF-Qi!Report and if the 
RPLt,1N is eq_ual to plmn-Jdenfify stored in VarConnEsiFailR!?por-:· 

3> include cmmEstFaillnfoAvailab!e; 

l> subi:njt the RRCConnt'ctwnRcconfi,-; ... NraflonCompletc? message to lower layers for tra.nsrnission; 

l> if Jvlr\C successfnlly completes the random access procedure: 

2> stop timer T304; 

2-> apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS 
configuration that do not require the UE to know the SYN of the target PCell, if any: 

2> apply the parts of the measure111ent and the radio resource configuration that require the UE to know the SFN 
of the target P('ell (e.g measmement gaps, periodic CQJ repotting, scheduling request configmation, 
sounding RS configuration), i.f any, upon acquiring the SFN of the target PCell: 

NOTE 3: VVhenever the UE shall setup 01 reconfigure a configuration in accordance with a field that is received it 
applies the new configuration, except for the cases addressed by the above statements. 

2> if the UE is configured to prov1de !DC indicatwns: 

3> if the UE has transmitted an InDeviceCoc7xlndicaflon message 1..foring the last 1 second preceding 
reception of the RRCConnc7ctlonRc7con:figuraflon message including mob1!1tyControllnfO· 

4> initiate transmission of tJ1e [nDevtceCoex[ndication message in accordance with 5.6 93; 

2> if the UE is configured to prov1de power preference mdications: 

3> if the UE has transmitted a UEAssistancein/Ormation message du ting the last _t second preceding 
reception of the RRCConnfftionRc7conjig-uration message including mobi!ityConrrollnfO: 

4> initiate transmission of tJ1e [ IJ~Jfa·stsfa!lcelnfhrmation message in accordance with 5.6 W.3; 

2> if :systemlnjOrmationB!ockTypel 5 is broadcast by the PCell: 

3> if the UE has transmitted aAfBA1.S'fnt'7rc7stindicatwn tnessage during the last ] second preceding reception 
of the R.RCConnectionRqconfiguration message mcludmg mobilityContro!lnjO: 

4> ensure having a valid ve.tsion of S) 1st1?ml!!Jbrmafio!!BlockT_vpel 5 for the PCell, 

4 > determine the set of JVIBl\lJS freque11cies of interest in accordance with 5.8.5.3; 

4> initiate transmission of the ktB2'v15Int1?r1?stlndication rnessage in accordance witt1_ 5.8.5.4; 

2> iJS.rstemlnformatior1BlockTypel8 is broadcast by the target PCell; and the UE transmitted a 
SidelinkUE!uJOrmatfrm message inclnding commRrJnterestedFreq or commT-,;ResourceReq during the last l 
second preceding reception of the RlcCConn1?cflonlcc7conjli771rotion message including rnobil11] 1Contro!In/O; 
or 

2> if S~ystemlnjbrmafioHBiockT_}pel 9 is broadcast by the target P('ell; and the UE transmitted a 
S'idelmkUJJ'Jn__frJrmation message including discRxfntl?rc7st or disc l).:ResourccReq during the last 1 second 
preceding reception of the RRCCmmt'ctionR<:con_ffgu.ratwn rnessage including mobilityControlI11fb· 

3> initiate transmission of the SiddinkUE!nformatwn message in accordance with 5.10.2.3, 

2> the procedure ends; 

NO'I~~: 4: The UE is not required to determine the SFN of the target J?Cell by acquiring system information from 
that cell before performing RACH access in the target !'Cell. 
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5.3.5.5 Reconfiguration failure 

The UE shall: 

l> if the UE is unable to comply 11vith (pa1t of) the configuration included in tt1_e lcR.CConnectionR(?cml}lguration 
message: 

2> contirme using the cotlfi.gurn1ion used prio.t to the 1:eception ofRRCCormectionReconfl.g11.,ratwn rnessage: 

2> if secudty has not been activated· 

3> perform the actions upon leaving RRC _CONNEC'I~~:D as speciJied in 5.] .r~, with release cause other; 

3> initiate the com1ect1011 re-•establislunent procedure as specified in 5.3.7, upon which the connect1011 
reconfiguration procedu1e ends: 

l"1OTE 1. The UE may apply above failure handling also in case the R}ICi:'m•m,·ction,'ie,cm;fi~w,1ti<m rnessage 
causes a protocol error for whlch the generic error handling as defined in 5.7 that the UE shall 
ig11ore the message. 

NO'I~~: ·~: Iftt1_e UE is unable to comply with part of the configuration, it does not apply any part of the 
conf1guration, i.e. there 1s no partial success/ failure. 

5.3.5.6 T304 expiry (handover failure) 

The UE sh;;ll: 

1> ifT304 expires (handover failure): 

NOTE l: Following T304 expiry any dedicated p1earn..l:,le, if provided within the rach-Confip_,Dedicated, is not 
available for use by the \)E arl)'more. 

2> reven back to the configuration used in the source PCell, excluding the configurat1011 configured by the 
physica!ConjigDedicated, the mac-.lvlai!!Conjig and the sps-Config; 

2> store th.e followmg 1'..andover failure mformation in 1/arRLF-Report by settmg its fields as follows: 

3> clear the information included in VarRLF-Report. if any; 

3> set the pimn--JdentityList to include the 11st of EPLMNs stored by the UE (i.e. mcludes the RPLMNJ; 

3> set the mt'asfo?su!tLast5ervCe!! to include the RSRP and RSRQ, if available, of the source PCell based on 
measurements collected up to the moment the UE detected handover failure and in accordance w1th the 
followmg; 

4> if the UE includes rsrqResult, include tt1_e lastServCe!!RST<Q-l)pe; 

3> set the measResult]1/eigi!Ce!!s to include the best measured cells, other than the source PCell, ordered such 
that the best cell is listed fi.tst, and based on measurements collected up to the rnoment the UE detected 
handover failure, and set its fields as follows; 

4> if the UE was co1lfigu1ed to pe1form measurements for one or more EUTRA frequencies, include the 
measResu!tUstE[ ITRA; 

4> if the UE includes rsrqRqsidt, include the .rsrq .. 'f)pe; 

4> i.fthe UE '.vas configured to perform measurement reporting for one or more neighbouring GERAN 
frequencies, include the mf'asRf"sultListGERAiV; 

4 > if the UE was co11figured to pe1form 1J1easurement reporting for one or more 11eighbouri11g 
('DJv1A2000 frequencies, include the measResu!tsCD]vfA2000; 
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4> for each neighbour cell included, include the optrnnal fields that are available; 

NOTE 2: The measured quantities are filtered by the L3 filter as configured in the mobility measmement 
configuration. The measurements are based on_ the tirne domain_ measurement resource restriction, if 
configured. Blacklisted cells are not reqmred to be reported. 

3> if detailed location inftnn1ation is available, set the content of the !ocatwnlnfo as folJows. 

3> 

4> include the !ocationCoordinates; 

4> include the horizonta!Velaczty, i.f available; 

the global cell identity, if available, and otherwise to the physical cell identity and 
of the target PCell of the faJled handover: 

J> include previousPCellid and set it to the global cell 1dent1ty of the PCell where the last 
RRCConnectionReconfig,uratim! 1D.essage including mobili~f,Contro!I1!_/0 Yvas received; 

3> set tt1_e timeConnFaihm: to the elapsed time since reception of the last RRCConru:ctianReconfigu,ration 
message including the mabilityControlinfo; 

3> set the cannectionF'ailurr1Typr? to 'hof: 

3> set the c-RNTJ to the C-RNTI used in the source PCell: 

2> imtrnte the connection re .. establlshment procedure as specified 1115.3.7, upon wl11ch the RR.C c01mection 
reconfiguration procedure ends; 

The U1~ may discard the t1_andover failure information, i.,e. release tt1_e UE variable 1/arRLF-_fo?port, 48 hours after the 
failure is detected, upon_ power off or upon detach. 

NOTE 3: E-UTRAN may retrieve the handovet failure infonnation usi.ng the UE informationpwcedure '.vith r{(­
lcc?portReq set to true, as specified i.n 5.6.5.3. 

5.3.5.7 

5.3.5.7a 

The UE shall: 

Void 

T307 expiry (SCG change failure) 

l> ifT307 expires: 

NOTE 1: Following T307 expiry any dedicated preamble, if provided within the rac!t-ConftgDedicatedSCG, is not 
available for use by the UE anymore 

2> initiate the SCG failu1e infonnation procedure as specified in 5.6.13 to report SCG change failu1e; 

5.3.5.8 Radio Configuration involving full configuration option 

The UE shall: 

l> release/ clear all current dedicated radio configurations except the MCG C-RNTl, the MCG security 
co11figuratio11 and the PDCP, RLC, logical channel confignrations for the RBs and the logged measurement 
configuration: 

NOTE l: Rad10 cont\~iuration is not just the resource conf1hiurarion but includes other configumt1011s like 
A1easConjig and OtherConjig. 

l> ifthef..'._RCConnr?ctionReconfip)lf'ation message includes the mobili(y(:ontrollnfo: 

2-> release/ clear all current common radio configurations; 

2> use the default values specified in 9.2.5 fortimer T310, T311 and cc,nstam N310, NJll; 

1> else: 
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T31l and constants N310, NJll, as included in ue-Tim!?rsAndConstants 

l> apply the default physical channel conJiguration as specified in 9,2.4: 

l> apply the default sen1i-persiste:m scheduling configuration as specified in 9.2.3: 

l> apply the default ?vll\.C rr.ain configuratic,n as specified in 9.2.2; 

l> for each srb-!de1wo 1 value included in the srb-ToAdd\1odUst (SRB reconfiguration): 

2> apply the speciii.ed configuration defined. in 9.l.2 for the coffesponding SRB; 

2> apply the corresponding default RLC configuration for the SRB speciJied in 9.2.l l for SRBl or in 9.2.l.2 
for Sl-lB2: 

2-> apply the corresponding defanH logical channel configuration fot the SRB as specified in 9 2.L] fot SRB l or 
in 9.2.12 for SHii2: 

NOTE 2: This is to get the SRBs (SRBJ a11d SRB2 for h.andove1 and SRB2 for reconfiguration after 
reestablishment) to a known state from which the reconfiguration .tncssage can do further co1ttlgurat.io1t 

l> for each .::ps-B.::arerldenri(yvalue inducted i..~ the drb .. 'J'oAddlvfodListthat 1s part of the current UE configuration: 

2> release 11,e PDCP entity: 

2> release the Rl.C entity or entities: 

2> release th.e DTCH log1cal c1'.am1el; 

2-> release the drb-ide,ittity; 

NOTE 3: This ;vill retain the eps-becu~erldentity but remove the DRBs including drb-identity of these beare1s from 
the curient UE configu1:1tion and trigger the setup of the DRBs within the AS i.n Section 5.3.10.3 using 
the new co1tt~i.gurat.ion The 1;;,ps-hearerldenfi(y acts as the anchor for associating the released and re-setup 
DRB 

l > for each eps-Bearer!denti('/ value that is part of the cu1Yent LYE confignration but not part of the d,~b­
ToA ,:ldli.fodUst: 

2> perfonnDRB release as specified in 5.J.10.2; 

5.3.6 Counter check 

5.3.6.1 General 

UE I I EUTRA1'-i 

Coun/erCheck 

CounterCheckResvonse 

Figure 5.3.6.i-1: Counter check procedure 

The counter check procedure is used by E-UTRt\N to request the UE to verii}r the amount of data senV received on 
each DRB. l\1orc specifically, the UE is requested to check ii, for each DRB, the most significant bi.ts oft.he COUNT 
match with the values indicated by E-UTRAN 

JGPP 

DAINGEAN 0003394 



Release 13 70 3GPP TS 36.331 V13.0.0 (2015-12) 

NOTE: The procedure enables E-,UTRAN to detect packet insertion by an intruder (a 'man in the middle'). 

5.3.6.2 Initiation 

E-,LJTRAN initiates the procedure by senclmg a Counte.rCheck message. 

NOTE: E-UTRAN may initiate the procedure when any of the COUNT values reaches a specific value 

5.3.6.3 Reception of the CounterCheck message by the UE 

Upon receiving tt1_e CounterCheck message, the UE shall: 

l> fo, each DRB that is established: 

2> if no COUNT exists for a given direct10n (uplmk or clownlin..k) because 1t 1s a uni-,directional bearer 
co11figured only for the other directioll' 

3> assume the COUN°T value to be O for the UlllJSed direction: 

2> if the .-.lrh-[deutity is not included in 1he drh-Countt\1SB-Jnjb!.ist: 

J> include the DRB in the d.rb•-CounrlnfOList in the CounterCheckResponse message by including the drb-, 
!de!!tity, the count-[Jp!ink and the count-D<n1:nifnk set to the value of the corresponding COUJ\rr; 

2> else if, for at least one direction, tt1_e most significant bits of the COUNT are different from the value 
indicated in the drb-CountA1SB-JnfoLisr: 

3> include the DRB in the drb-CounilnfoList in the CounterCheckResponse message by including the drb­
Jdentity, the count-Uplink and the count-Downlink set to tt1_e value of the corresponding COUNT; 

1 > for each DRB that i.s inclmfod in the drb-Couni1v£SB-!nf0Ust in the CounterCheck message that is not 
established· 

2> include the DRB iii the drb-Count!nfoList in the CounterCheckRes_ponse message by including the drb­
Jdenti~y, the cowu-0:olink and the count-Downlink with the most significant hits set identical to the 
corresponding values in the cb·h-Cozmtl\.L",B-JnfhUst and the least significant bi.ts set to :zero; 

1 > submit the CounterCheckResponse message to lower layeIS for transmission upon vihi.ch the pffJcedure e11ds; 

5.3.7 RRC connection re--establishment 

5.3.7.i General 

UE I I EUTRAN I 

RRCConnectionRee:•_,·tab!is·hmentReque,-;,'l 

RRC~ConnectionRee,':i'tah!ishment 

RRC~CormectionReestab!ishmentC\;rnp!ete 

Figure 5.3.7.1-1: RRC connection re-establishment, successful 
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TJE I I ETJTRAN I 

RJ{..CConnectio.nReestabiishmentRequest 

PtRCConneclionReestab!tshmentReject 

Figure 5.3.7.1-2: RRC connection re-establishment, failure 

The purpose of tt!ls procedure is to re-establish the lUlC connection, which involves the resumption of SBB 1 operat1011, 
the re .. act1vation of secunty and the configuration of only the PCelL 

A 1JE in RRC __ CONNECT!~D, for vvhict1_ security has been activated, may initiate the procedure i.n order to continue the 
RH.C connection. The connect1011 re--esrnblishment succeeds only if the concerned cell is prepared i.e. has a valld UE 
context. In case E.-UrRAN accepts the re--establisl:unent, SB.El operatron resumes while the operat1011 of other racl10 
bearers re11Klins suspended. If AS secudty has not been activated, the UE does not initiate the procedure but instead. 
moves to RRC _ mLE directl~i 

E-TJTB_A..N applies the procedure as follows: 

to reconfi&,'1Ire SRB l and to resume data tran.sfer only for this RB; 

to re-activate AS security ;vithout chariging algoritlmis. 

5.3.7.2 Initiation 

The UE shall only initiate the procednre when AS security has been activated. The UE initiates the procedure when one 
of the following conditions is met: 

l> u.pon detecting radio link failure, in acco1dance ;vith 5.3. lJ; or 

1> upon_ han_dover failure, in accordance wi..tt1_ 5.3 .5.6; or 

!> upon mobility fromE-UTRA failnre, in accordance with 5.4.3.5; or 

l> upon integrity check failure ind1cation from lower layers; or 

1> upon_ anRRC conn_ecti..on reconfiguration fai..tiJre, in accordance 1vith 53.5.5; 

Upon initiation of the procedure, the UE shall: 

1 > stop tj_mer TJ] 0, if running; 

l > stop timer T3 l2. if nnming: 

l> stop rimer T31J, ifnmning; 

!> stop tj_mer TJ07, if running; 

l> starttimerT31 l; 

1> suspend all Hiis e'lfcept SRBO: 

1 > reset JviA C; 

l> release the l\1CG SCell(s), if conf1hiured, 111 accordance w1th 5.3.10.Ja; 

1> apply the default physical channel configuration as specified in 9.2A; 

1 > for the l\lJCG, apply the default semi-persistent scheduli11g configuration as specified in 9-2.3; 

l> for the MCG, apply the default MAC main configuration as specified m 9.2.2; 
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l> releasepmverPrefindicationConffg-, ifcont\~rurecl and stop tuner T340, ifmn ... '11.ng; 

l > release rq;ortProxuniiyConfig and clear a.try associated proximity status .reporting timer; 

l> release obtainLocarionConfig, if configured; 

1> release idc-Conffg, if configured; 

l > release measSub_ff'amePatter!!PCeii, if configured; 

l> release the entire SCG configuration, 1f configured, except for the DRB configuration (as corJigured by drb­
ToAdd-UodListSCG,i; 

1> release noics-In,_,f.; for the PCell, if con.figured; 

l > if CO!mected as an RN and configured ;vith an RN subframe configuration. 

2> release the RN subfrarrie configumt1011; 

l > petform cell selection in accordance with the cell selection process as specified in TS 36.304 [41; 

5.3.7.3 Actions following cell selection while T311 is running 

Upon selecting a suitable E-U'IRA cen, the U1~ shall: 

l> stop timer T3 l l; 

l> stait timer T301; 

!> apply the fimeA!ignml?nfTimaCornmon included in,~vstemlnfi;rmationBlockTy'J-'C2; 

l> imtrnte trai1smission of the RiiCConnectionReestablishmo:tRequest message in accordance with 5.3. 7.4; 

NO'I~~:: This procedure applies also if the UE returns to the source PCell. 

Upon selecting an inter-RAT cell, the UE shall· 

and if the GE suppo1ts Radio Link Failure Report for lnter--l-LA.T J'vlRO, 
VarRLF .. Report and set it to the physical cell identity and carder frequency 

of the selected UTRA cell; 

l> perform the actions npon leaving l-LR.C _CONNECTED as specified in 5.3.12. with release canse 'lUlC 
connection failure1

: 

5.3.7.4 Actions related to transmission of RRCConnectionReeslab/is/JmentRequest 
message 

ff the procedure was imtrnted due to rad.10 link failure or ha..~dover fa1lure, the UE shall: 

1> setthe re1?stablishmentC1?Uldi.n_ the f'orlcLF-Repartto the global cell identity of the selected cell; 

The UE shall set the conte11ts of RRCConnectio!!ReestablishmentRequest message as follows: 

l> set the ue .. Idenrity as follows: 

2> set the c-RlVTJ to the C-RNTf used in the source PCell (handover and mobility from E-UTRA failure) or used 
in the PCell in 11vhich the trigger for the re-estabhslunent occurred (other cases); 

2> set the pl~'/sCeiild to the physical cell identity of the source PCell (hand.ove1 and mobility from E-UTR.r\ 
failure) or of the PCcll in which the tJi.gger for the re-establishment occuned (other cases); 

2> set the ,JwrtivlAC-,J to the 16 least significant b1ts c,f the JVJAC-1 calculated: 

3> over tl1e ASN.l encoded as per section 8 {i.e., a multiple of 8 bits) [7orShortA1AC-Jnput; 
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J> with the KnRc1rt key and mtegrity protection algorithm that was used m the source PCell (handover and 
mob1llty from E-TJT8~A.. failure) or of the PCell in which the trigger fon:he re-establishment occurred 
(othe1 ca-;es); and 

3> with all mput b1ts for COUNT. BEARER and DIRECTION set to binarv ones; 

l > set the reestablisl!meniCause as follows: 

2> if the 1e-establislnnem procedu.1e was i11itiated due to reconfigu.rati.onfailure as speciii.ed in 5.3.5.5 (the UE is 
unable to comply with the reconfiguratio11). 

3> set the reesrablishm!?ntCause to the value .reconjiguration.F'ailure; 

2> else if the re-establishment procedure was initiated due to handover failure as specified in 5. 3.5.6 (i.nt.ta-LTE 
handover failure) or 5.4.3.5 (inter-RAT mobility from 1~UTRA failure): 

3> set the reestablishmentCause to the value hcmdoverJ--i'ai!ure; 

3> set the reestablisl!meutCause to the value other Failure; 

The TJE stiall subrn.1.t the RRCConm?ctionReestablishm>!ntRequest message to lower layers for transmission. 

5.3.7.5 Reception of the RRCConnectionReestab!ishment by tile UE 

NOTE l: Prior to this, lower layer sigcialling is used to allocate a C-RNTL Foe further details see TS 36.321 [61: 

The UE s t1_all: 

l > stop timer TJ.0]; 

l> consider the current cell to be the PCell; 

1> re-estabhsh PDCP for SRBl: 

l > re-establish RLC for SRB l: 

l> pe1fo1111 the radio resource configuration procedure in accordance ,vith the received 
radioResourc!?ConfigDedicared and as specified m 5.3.10; 

1> resume SRBL 

NOTE 2: E-UTRAN should not transmit 

based on the KA.sME key to which the current 1,;:_~NB is associated, using the 
indicated i.n the .R.1'1_CCom!ectior1Reestab!ishme!!t message, as specified in TS 

33.401 [32]; 

l> store the n!?xtf-JopChainingCountvalue; 

l> derive the KRRCmt key associated with the previously conJlgured integrity algoritlun, as specified in TS 33.40 l 
[32J; 

l > derive 1he KRRCenc key and the K Lwenc key associated with the p.teviously configu.ted ciphering algorithm. as 
speciJied in TS 33.401 [32]; 

l > i.f CO!mected as an RN: 

2> derive the Ku?m1 key associated with the previously configured integrity algorithm, as specified in TS 33-401 
[32J; 

1> con_figure knver layers to activate integrity protection using the previously configured algorittun an_d the KRRC1d 

key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the 
UE, incluclmg th_e message used to indicate the successful completion of the procedure; 
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l> if connected as an RN: 

2-> configure lower layers to apply integrity protection using the previously confi..gumd algorithrn and the KuPrnt 

key, for subsequently resumed or subsequently established DRBs that are configured to apply integrity 
pmtectron, if any; 

l > configure lower layers to appl)' ciphering using the previously configured algorithm. the KRr:cen..-: key and the 
K!:F .. :1(, key imtnediately, i.e., ciphering shall be applied to an subsequent messages received and sent by the UE, 
including tl1e message used to indicate the successful completion oftt1_e procedure; 

1 > set the content of RRCConnecfionReesiahlishmentCompft,-:e message as folltHvs· 

2> if the UE has radio lmk failure or handover failure information available in C,'arRLF-Report and if the 
RPL"tvfN is included in_pimn-!de!!tityList sto1ed in VurR.LF"-Repm~t: 

J> include the r{f-InfoAvaiiab!e; 

2-> if the UE has JvIBSFN logged measurements available for E-UTRA and if the RPLt,1N is included inpinm­
IdentityList stored in VarLog1\11?asR1?port and iJT330 is not mnning: 

3> include !ogAfeasAvaiiab!e.lvlBSF}"i; 

2> else if the UE ti:as measurements available for E-UTRA. and if the 1-tPLMN is included inp!mn-
JdentityList stored in, arL,,x,\de,15J,:eport: 

3> include the log1\11?asAva1!abh:; 

2> if the 1JE has connection establishment failure i11fo1n1atio11 availaI:ile in VurConnEstF-Qi!Report and if the 
RPLt,1N is equal to plmn-Jdenfify stored in VarConnEsiFailRl?por-:· 

J> include the connEstf'ai!InfoAvai!ab!e: 

l> perfon:n the measuremen.t related actions as specified in 5.5.6.1; 

l> pe1fonn the measurement ide11tity autonomous removal as specified in 5.5.2.2a; 

l> subrnit the RRCConnectionRe1?stablishmentCompl1?te message to k,··wer layers for transrniss1on; 

1 > if Sy'Stemlnf(;rmationBlockType 15 is broadcast by the PCeU· 

2> if the UE has transmined anA1BA1Sinterestfndication message durmg th.e last l second preceding detection 
of 1adio link failure. 

J> ensure having a valid vers10n of :systemlnjOrmationBlockTypel 5 for the PCell; 

3> determine the set oft,1BJVIS _frequencies of interest in accordance with 5 8.5.3; 

3> initiate t1ans1D.ission of the i\1BAfS7nterestlndication message in accordance with 5.8.5.4; 

1> if S~vstonin.fOrmationB!ock'.l)pel8 is broadcast by the PCe11; and the UE transmitted a S'idclinkUJJ'Jnf,;rmation 
message including comml?.xlnffr>!sffdPJ·eq or commTxRl?sourceReq during the last 1 second preceding detection 
of racl10 link fol.lure; or 

l> if Sy,_r;,:femlnf,;rmationBlockTyp(? 19 is broadcast by the PCell: and tt1_e UE transmitted a Sl!'}e!inkUEin.fOrmation 
message includmg di scRxlnterest or discTJ:ResouneRl?q during the last l second preceding detection of radio 
link failure: 

2> initiate transmission of the Side!1nkUEJnf ... 0rmation message in accordance vvith 5.] 0.2.3; 

1 > the procedure ends; 

5.3.7.6 T31 i expiry 

Upon T3 J 1 expity, the LIE shall: 

l> perform the actions upon leaving l-LR.C _CONNECTED as specified in 5.3.12, with release cause •m~c 
co11nection failure1

; 

JGPP 

DAINGEAN 0003399 



Release 13 75 3GPP TS 36.331 V13.0.0 (2015-12) 

5.3.7.7 T301 expiry or selected cell no longer suitable 

The UE shall: 

l > if timer T30] expires; or 

l> if the selected cell becomes no longer suitable: according to the cell selection criteria as specified in TS 36.304 
[41 

2> perl0rm the actions upon leaving lUlC _ CONNECTED as specified in 5.3.12, with release cause 1R .. RC 
CO!mecti.011 failure\ 

5.3.7.8 Reception of RRCConnectionReeslablis/JmentReject by tile UE 

Upon receiving the Rl'{CConnectionReestab!ishmentRe._;ect message, the UE shall. 

l> perform the actions npon leaving l-LR.C _CONNECTED as specified in 5.3.12. with release canse •m~c 
co!mecti.011 failure1

; 

5.3.8 RRC connection release 

5.3.8.i General 

UE I I EUTRAN I 

R.RC'ConnectionReleat•:e 

Figure 5.3.8.1-1: RRC connection release, successful 

The pu1pose of this procedu1e is to release the RRC coimection, which includes the release of the established radio 
bearers as we11 as all .radio resources. 

5.3.8.2 Initiation 

E-UTRAN initiates the RR(' connection release procedure to a UE inRR('_ ('O~,.L'IECTED. 

5.3.8.3 Reception of the RRCConnectionRelease by the UE 

The UE s t1_all: 

l > delay the following actions defined in this sub-clause 60 ms from the 1J1oment the RRCConnectionReleu.se 
rnessage was received or optionally when lo,ver layers indicate that the receipt of the RRCCo!!rwctwnRdease 
message has been successf11lly acknmvledged, -vvhichever is earlier: 

l> if the R.RCCmmectionRe!ease message includes the idleA1odei\1obili~yCmuro!Jnjb. 

2> store th.e cell reselection pnonty infonnat1011 prov1decl by the idleA1odeAiobi!ityConrrollnfO; 

2-> if the t320 is included: 

3> start timer T320, with the timer value set according to the value of t320; 

1> else: 

2> apply the cell reselection priority information broadcast i11 the syste1J1 information; 

l> if the re!eas>!Cause received in the RRCConnectionRe!easq message incl1cates loadBa!ancingTA L/Required: 

JGPP 

DAINGEAN 0003400 



Release 13 76 3GPP TS 36.331 V13.0.0 (2015-12) 

2> perlOrm the actions upon leaving lUlC _ CONNECTED as specified in 5.3.12, with release cause 1load 
balancmg TAU reqmred'; 

l> else if the rcleasr1Causr? received in theRRCCo,m<:ctianI{eleasr? rnessage indicates cs-P'a!!backlfighPriority: 

2> pe1form the actions upon leaving Rc-q_C _CONNECTED as specified in 5.3.12, with release cause 1CS Fallback 
High Priority': 

l> else: 

2> if the r?Xtr?nfkdTVi1itTimc? is present and the UE supports delay tolerant access: 

3> fonvard the extendedWuitTime to upper layers: 

2> perlOrm the actions upon leaving lUlC _ CONNECTED as specified in 5.3.12, with release cause 1other1; 

5.3.8.4 T320 expiry 

The GE sh;;ll: 

1 > if T3 20 expires: 

2> if stored, discard the cell reselection priority infonn.ation provided by the idleA1odei\1obili~yCo!!tro!Jnjb or 
inherited f.tom another RAT: 

2> apply the cell reselection priority information broadcast in the system information; 

5.3.9 RRC connection release requested by upper layers 

5.3.9.1 General 

The pmpose of this procedure is to 1elease the R..."1<..C connectio11. Access to the cuuem PCell may be baned as a result of 
tltis procedure. 

NOTE: UppedayeIS invoke the 
check, see TS 24.301 

e.g. upon determ.ini11g that the network has failed an authentication 

5.3.9.2 Initiation 

The UE initj ates the procedure when upper layers request the release of the RR(' connection. The LIE shall not initiate 
tt1_e procedure for po,ver savi.n_g pm:poses 

The UE shall: 

l> if the upper layers ind1cate barring of the PCell: 

2-> treat the P('ell used prior to entering RR('_IDT.,E as barred according to TS 36,304 f 4]; 

l> pe1fonn the actions upo11 leaving R..."1<..C __ CONNEC"TI~D as specified in 5.3.12, with release cause \)ther1; 

5.3.10 Radio resource configuration 

5.3.10.0 General 

The UE shall: 

l> if the received radioResourceConjigDedicated includes the srb-,Y'oAddA1odList: 

2> petform the SRB addition or reconfiguration as specified iJ1 5.l lO.J; 

l> if the received rudioResourceConfip_,Dedicated includes the drb-ToReleaseList' 

2> perform DRB release as specified in 5.].10.2: 
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l> if the recei-vecl radioResourceConfigD>!dicated includes the drb-,ToAddA1odList: 

2-> perform DRB addition or reconfiguwtion as specified in 53.103; 

l> if the received radioResourceConjigDedicated includes the mac-A1ainConjig: 

2> petform:~1AC tnain reconfiguration as specified in 53.J0.4; 

l> if the received rudioResourceConfip_,Dedicated includes sps-Confi.g: 

2> perform SPS reconfiguration according to 5.J.10.5; 

l > if the .teceived ra,:lioResourceConfigDedicated includes the p!tystca!ConfigDedtcafed. 

2> reconfigure the pllys1cal channel configuration as specified in 5.3.10.6. 

l> if the received radioRcrnurceCml}lgD(?dfcatl?d includes the r!f-TimersAn1}Constont:r 

2> reconfignre the values of timers a11d constants as specified in 53.10. 7; 

l> if the recei-ved radioResourceConfigDqdfcated includes the measSubframc?PatffrnPCell: 

2-> reconfigure the time domain measurement resource restriction for the serving cell as specified in 5.JJ 0.8: 

l> if the received radioResourceConjigDedicated includes the naics-Jnjb: 

2> petform l"1A[CS neighbour cell inJorm.ation reconfiguration for the J?Cell as speciJled in 5. Ll 0. U: 

l > if the received RadioResourceConjlgDc?,:ltcafedPS"Cell inclndes the naics-Jnf(;: 

2> perform NAlCS neighbour cell irJormation reconfiguration for the PSCell as specified in 5.3.W.13; 

l > if the .received RadwR.esourceColljigDedicatedSCei!-r JO includes the naics-IufO: 

2> pe1form N.AfCS neighbour cell i11fo1n1atio11 reconfiguration for the SCell as specified in 53.10.J 3: 

5.3-10.1 SRB addition/ modification 

The UE shall: 

l> for each srb-Idenriry value included in the srb-ToAddAdodList that is not pait of the current UE configuration 
(SRB establishment): 

2> apply tt1_e specified configuration defined in 9. l .2 for the cottesponding SRB; 

2> establish a PDCP e11tity a11d configure it with the current (NlCG) security confignration, if applicable; 

2> establish an (fv1CG) llLC entity in accordance with the received rlc•-Config; 

2.> establish a (1v1CG) DCCH logical channel in acco.tdance '.vith the received iogica!Chaune!Cml}ig and with 
the logical charmel identity set in accordance with 9.1.2; 

l> fo1 each srb-Identity value included in the srb-ToA dai\fodList that is pait of the current UE configuration (SRB 
reconfiguration): 

2> reconfigure the Rl.C entity i11 accordance ·with the received r!c-Cml}ig; 

2> reconfigure the DCCH logical channel in accordance with the received !ogzca!Chonnc?!Canjig; 

5.3.i 0.2 ORB release 

The lJE shall: 

l > for each drh-Jdenfify value included in the drb-ToReieaseUst that is part of the current UE configmation (DRB 
release); or 

l> fo1 each drb-identity value that is to he released as the 1esu.lt offu.ll configuration option according to 5.3.5.8. 
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2> release 1he PDCI' ent1ty; 

2-> release the RL(' entity' 01 entities: 

2> release the DTCH logical channel; 

1> if the procedure 1-vas triggered due to t•.andover: 

2> indicate the release of the DRB(s) and the eps-Bearerldenti~·:,1 of the 1e:leased DRB(s) to u.ppe1 layers after 
success.fUl handover; 

l> else: 

2> indicate the release of the DHii(s) and tt1_e cps-_Bc?areridentity of the released DRB(s) to upper layers 
irn-'-~ediately. 

NOTE: The UE does not consider the message as erroneous if the drb-ToRdeaseUst includes any drb-JdentVr 
value that is not part of the current UE configuration 

5.3.i 0.3 DRB addition/ modification 

The UE s t1all: 

1 > for each drh-Jdenfify value included in the drb-ToAd,,_L"rvfodUst that is not part of the cnrrent UE configuration 
(DRB establishment including the case when full configuration option is used): 

2> if drb-ToA.ddA1odListSCG is not 1eceived or does not include the drb-Jdentity value (i.e. add ?v1CG DRB). 

3> establish aPDCP en_tity an_d con.figure iJ \vith tt1_e current ~1CG security con.figuration and in accordance 
with the received pdcp-Conjig; 

3> establish an MCG RLC entity or entities in accordance ,vith the received rlc-Config; 

3> establish an l\lJCG DTCH logical clt"":111nel i11 accordance with the 1eceived !op_,ica!Ci!anne!Identi('/ and the 
received !ogica!Channe!Colljig; 

2> if the R.RCConnectionReconF~11ration message includes thefullConfig IE: 

3> associate tt1_e establist1_ed DHB with corresponding included eps-Bearerfd(?n)ity; 

3> indicate the establishment of the DRB(s) and the eps-Bearerh1entity of the established DRB(s) to upper 
layers: 

1 > for each drh-Jdenfify value included in the drb-ToAd,,_L"rvfodUst that is part of the cunent UE configuration (DRB 
reconfiguration): 

2> if drh-ToAdd1\1odLisiSCG is not received or does not inclnde the rh-h-Jdentity value. 

J> if the DBB indicated by drb-Idenriry is a..~ l\1CG DBB (reconfigure MCG): 

4> if the pdcp-Configis included· 

5> reconfigu1e the PDCP entity in accordance with the received pdcp-Confip_,; 

4> if the r!c-Config is included: 

5> reconfigure the RLC entity or entities in acco.tdance '.vith the received rlc-Config; 

4> if the !ogicalChanne!Config is included: 

5> reconfigure the DTCH logical channel in accordance vvith the received !ogica!Cfwnne!Conjlg; 

NOTE. Removal arid addition of the srurie d,~b-Jdentity in single radioResourceCotffigurution is not suppo1ted. 
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5.3.i0.3a1 DC specific ORB addition or reconfiguration 

For the drb-!de!!tity value for which this procedure is initiated, the UE shall: 

l> if drb-ToAdt-1.l\/JodListS'CG is received and includes the drb-h1entityvalue; and drb-ldcntltyvalue is not part of 
the cun:em UE configuration (i.e. DC spedf1c DRB establlshm.ent): 

2> if drh-ToAdd1\1odLisi is received and includes the drb-!rh?ntVyvalne (i.J~. add split DRB)· 

3> establish a PDCP e11tity a11d configure it with the current JviCG security configuration and in accordance 
with the pdcp-Conjig included in drb-ToAddlvlodList: 

3> establish an MCG RLC ent1ty and an MCG DTCH logical challilel in accordance with the rfc.,Conjig, 
!ogica!Chunne!Jdenti~y and !op_,icalCi!a,me!Conjig included in drb-ToA dai\fodList; 

3> establish an SCG RLC entity and an SCG DTCB logical channel in accordance with the r/c-ConJigSCG, 
logica!Cham1c!IdentitySCG and iog,-fca!ChanneiConjigSCG included in drb--ToAdd\.1odListSCG; 

2-> else (i.e. add SCG DRB). 

3> establish a PDCP entity and configure it ;vith the current SCG secu.dty configuration and in accordance 
with the p&p-Confip_, included in drb-ToAdd1UodListSCG; 

}> estabhsh an SCG RLC emity or entities and an SCG DTCH logical channel in accordance with the ,'fc.. 
Cor1jigSCG, !op_,icalCi!anne!ldenti~~,SCG aiid logica!ChwmelConfigS"CG included in drb­
ToAdcl~,fodListS"CG; 

2> indicate the establlslnnent c,fthe DR.B(s) and the 1.?ps-B1.?arerldentity of the established DRB(s) to upper 
layers; 

1> else (i.e. DC specific DRB moctiJlcation; drb-T0Add1\1ot-1L1st and/ or drb-ToAckiktodUstSCG received): 

2> if the DRB indicated by drb-!de!!tity is a split DRB: 

3> if drb .. 'f'oAdd.A1odList is rece1ved and 111cludes the drb-ldo:tity value, while for tlns entry d.rb .. 'J)peChange 
is included and set to toi\1CG (i.e. split to l\lJCG): 

4> release the SCG Rl.C entity and the SCG D TCH logical channel; 

4> reconfigure the PDCP entity in accordance with the pdc_p-Conjig, if included iii drb-ToAddAdodList: 

4> reconfigure the MCG RLC ent1ty and/ or the l\t1CG DTCH logical channel 111 accordance with the rlc­
Conjig a..~d logica!ChannelConfig, if included in a'rb .. ToAdd.A1odList; 

3> else (i.e. reconfigure split): 

4> reconfigure the PDCP entity in accordance with the pdc_p-Conjig, if included iii drb-ToAddAdodList: 

4> reconfigure the MCG RLC ent1ty and/ or the l\t1CG DTCH logical channel 111 accordance with the rlc­
Conjig and logica!ChannelConjip_,, if included in drb-ToA.dd1\1odList; 

4> reconfigure tt1_e SCG RLC entity and/ or the SCG DTCH logical charmel i.n accordance with the r!c­
ConjigSCG and !ogica/Channe!Config,-SCG, if included in drb--ToAdd,\1odListSCG; 

2-> if the DRB indicated b)' drb-ldentity ls au SCG DRB: 

3> if drb .. 'f'oAdd.A1odList is rece1ved and 111cludes the drb-ldo:tity value, while for tlns entry d_rb .. 'J)peChange 
is included and set to toi\fCG (i.e. SCG to 1vICG). 

4> recc,nfigure the PDCP entity with the current MCG security configuration a.'lcl m accordance with the 
pdcp-Confip_,, if included in dr'b-ToAdd1\1odList; 

4> reconfigure the SCG RLC entity or entities and the SCG DTCH logical channel to be an :MCG RLC 
entity or entities and an l\tlCG DTCH logical cham1el; 
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4> recc,nfigure the MCG RLC entity or entities and/ or the MCG DTCH logical channel in accordance 
with the .rfc .. Conjig, logica!Channelldenriry and !ogicalChanndConfig, if included in drb­
ToAddi\1odList; 

3> else (1.e. drb-ToAddModListSCG is received and includes the drb--Jdentityvalue 1.e. reconfigure SCG): 

4 > reconfigure the PDCP entity in accordance with the p,-1cp-Conjig, if included in drh­
ToAddAfo(iL1st,5CC/; 

4> reconfigure the SCG Rl.C entity or entities and/ or the SCG DTCH logical channel in accordance with 
the rlc-ColljigSCG and logica!Chmme!ConfigS'CG. ifinclnded in drb-ToAddlvfodUstSr:G; 

2> if the DRB indicated by drb-ldentity 1s anMCG DRB: 

3> if drh-ToAdd1\1adListSCG is received and includes tt1_e drb-ldc?nt1ty value, while for this entry drh-Ty_p;z is 
included and set to split (i.e. MCG to split): 

4> reconfigure the PDCP entity in acco1dance '.vith 1hepdcp-Conftg, if included in drb-ToAd,,J]vfod!.ist; 

4> reconfigure the MCG RLC ent1ty and/ or the l\t1CG DTCH logical channel m accordance with the rlc­
Conjig and logica/ChannelConjip_,, if included in drb-ToA.ddA1odList; 

4> establish an SCG RLC entity and an SCG DTCH logical channel in accordance with the ric•• 
ConjigSCG, /ogicalChanne/Jdenri(ySCG and logica/Chmme!Co,;fig5CG, included 111 drb .. 
ToAdd.lvfodListS"CG; 

3> else {i.e. drb-Typ(? ls included and set to scg i.e. MCG to SCG): 

5.3.10.3a 

The UE shall: 

4> reconfigure the PDCP entity with the cunent SCG security cotlfignrati.on and in acco1dance with the 
pdcp-Conjig, if included in drb-TaAddlvfodList-SCG; 

4> reconfigure the ?v1CG RLC entity or entities and the NlCG DTCH logical channel to be an SCG RLC 
entity or entities and an SCG DTCH logical channel; 

4> reconfigure the SCG RLC ent1ty or entities and! or the SCG DTCH logical cha1mel in accordance with 
the rlc-ConjigSCG, logica!Channel!denti(YSCG and !ogicaiChcmne!Co:r/igS"CG, if included in d1~b­
ToAddJv[odL1stSCG; 

SCell release 

l> if the release is triggered by reception of the sCei!ToReleaseList or the sCel!ToReieaseListSCG: 

2> for each sCelllndcx value included either i.n the sCeUToReleasd,ist or in the sCe!!TalcdeaseListSCG: 

3> if the cm rent UE configuration inclndes an SCell with valne sCelllndex: 

4> release the SCell: 

l > if the tel ease is triggered by RRC connection re-establishment: 

2> release all SCells that are part of the cmrent UE configuration; 

5.3.10.3b SCell addition/ modification 

The UEshall: 

l> for each sCelllndqx value included either 111 the sCel!ToAddA1odList or in the sCe!!ToAdd.AiodListSCG that is not 
part of the current UE configuration (SCell addition): 

2> add the SCell, correspornfrng to the cel!Ident~fication, in accordance vdth the 
radioResourceConfig,-CommonSCe!! and radioResoi,rceConjigDedicatedSCe!!, both included either in the 
sCellToAdai\fodList or in the sCel!ToAddAdodListSCG; 

2> conJlgure k.nver la-yers to consider the SCell to be in deactivated state; 
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2> for each measld inducted in the rneasidList \Vit.l-iin C,'arAieasConfig: 

3> if SCclls are not applicable for the associated measurement, and 

3> if the co11ce111ed SCell 1s included in c1.?!!sif'l'ggaedLisr defined withln the C,'arAfrasR>!po.rtList for this 
measld' 

4> remove the concerned SCell from cellsT.riggqrqdList defined w1thin the Vi.111\feasReportList for this 
measld; 

l> for each sC(?llJnd!?YValue included eiJt1_er in the sCel!ToAdd1\1ot-1L1st or in the sC!?!l1~;AckL"i<..IodListSCG tt1_at is 
part of the current UE configuratwn (SCell modif1cat1011): 

2> modiiy the SCell configuration i.n accordance with the radioResourc1?Confl.gDedtcafedSCdl, included either 
in the sC(?llT0Add1\1odList or i.n_ the sCeUToAdt-1..lVfodListSCG: 

5.3.·l0.3c PSCell addition or modification 

The UE shall: 

l > if the PSCell is not part of the current UE confignrati.on ((e. PSCell addition): 

2> add the PSCell, corresponding to the ce//Jdenrijication, 111 accordance with the rece1ved 
radioResourceConfigCommonPSCe!! and radioResourceConjigDediccttedPSCeii: 

2> configure lower layers to consider the PSCen to be in activated state; 

l > if the PSCell is part of the cm rent UE conf:igu10Jjon (i.t\ PSCe11 modification)· 

2> mod.1:f'.y the PSCell configuration 111 accordance with the recerved radioResourceConfigDedicatedPSCe!!; 

5.3.10.4 MAC main reconfiguration 

The UE shall: 

1> if the procedure is triggered to petform SCG :~1AC tn.ain recorrfiguratiotl' 

2> if SCG MAC is not pait of the current UE configuration (i.e. SCG establishment)· 

3> create an SCG MAC entrty; 

2> reconfigure the SCG ?v[AC main configmation as specified in the fo11owing i.t\ assuming it concerns the 
SCG ~1AC wt1_enever ~1A_C main configuration is referenced and that it is based on the received rnoc­
kfainConjigSCG instead of rnac .. JidainConfig: 

1 > reconfigure the IvfAC main cotltlguration in accordance with the teceived ,nac-A1amCoufig other than stag­
ToRe!r1oseList and stag-T oA&UvfodList; 

l> if the received mac-.lvlai!!Conjig includes the stag,-ToReieaseList. 

2> for each SDtG-Idvalue inducted in the stag .. 'f'oReleaseList that lS part of the current UE configurnt1011: 

3> release the STAG indicated by STAG-Id, 

l> if the received mac-.lvlai!!Conjig includes the stag,-ToAdd.A1odList: 

2> for each stag-ld value included in stag-ToAddA1odlzst tl1at is not part of the current 1JE configuration (STAG 
acldition_i: 

3> add the STAG, co.trespouding to the sfag-J,-1, in acco.tdance '.vith the received ttmeA!ignmeutTimerSTAG, 

2> for each stag,-!dvalue included instag-ToAdd-UodList that is pan of the current lJE configu1:1ti.on (STAG 
modiii.cation)· 

J> reconfigure the STAG, co1Tespondi11g to the stag-Id, in accordance with the received 
timeA!ignmentTimerSTAG; 
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Semi-persistent scheduling reconfiguration 

l> reconfigure tt1_e semi-persistent scheduling in accordance with the received ,'.;'_ps-Co~_(ig; 

5.3.i 0.6 

The lJE shall: 

Pllysical channel reconfiguration 

1 > if the anfennalnf(;-r JO is included in the recei·,,red physica!ConftgDedicated arid the previous ve.tsion of this field 
that vms received by the UE vvas antennalnf,; {without suffix i.e. tt1_e version defined in REL-8): 

2> apply the default ante11na configuration as specified. in section 9.2.4; 

l> if the cqi-R.eponConjig-r i O 1s included in the received physica!Config,Dedicated and the prev10us version c,f tt!ls 
field that was received by the GE was cqi-ReportConfig (w1thout suffix i.e. the vers1011 defmed m REL--8): 

2> apply tt1_e default CQ[ reporting configuration as specified in 9.L4; 

NOTE: Application of the default configuration involves release of all extensions introduced iii REL-9 and later_ 

l> reconfigure the phys1cal c1'.am1el configuration 111 accordance with the recerved physicalConfigD>!dicated; 

l> if the anfennalnfi; is included and set to l?xp!icifVa!ue: 

2> if the configured transmission.1.\1od1? 1s rml, trn2, tm5, tm6 or tm?; or 

2> if the configured transrnissionktode is tm8 and pmi-RJ-Rcport is 11_ot present; or 

2> if the configured tJ~ansmissionlvlode is tm9 and prni-R!-Report is !Wt prese11t; or 

2> if the configured transmission.1.\1od1? 1s rm9 and prni-RI-Report is present and anrennaPortsCount witllin csf .. 
RS is set to anl: 

3> release ri-Canfiglndl?x in cq1-Re_portP1?rzodic, if previously confi&,'1ired; 

l > else if the antemwlnfo is included and set to defau!tVa!ue: 

2> release ri•-Conjiglndo: 111 cqi-ReportPffiodic, If previously configured; 

5.3.i0.7 

The lJE shall: 

Radio Link Failure Timers and Constants reconfiguration 

l> if the received r(f-Timl?rsAndConstants is set to release: 

2> usevaJues for timers T30l, T310, T3 ll and constants N310, N311, as included in ue-Timer.s.A.ndCo!!stmus 
received in Sy~r.:fern[n:formatwnB!ockType2; 

l> else: 

2> reconfigure the value of timers and constants in accordance with received rlf-TimersAndConstants: 

l> if the received rlf-TirnersAndConstantsSCG is set to release: 

2> stop timer T3 l3, ifn1m1jng, and 

2-> release the value of timer -:3 l 3 as well as constants n3 J 3 and n3 J 4; 

l> else: 

2> reconfigure t.l1e value of timers and constants in accordance with received rlf-Timl?rsAndConstantsS'CG; 
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5.3.i0.8 

The UE shall: 

Time domain measurement resource restriction for serving cell 

l> if the received measS'ubframePatte-rnPCr1!! is set to r<:leasr1: 

2> release the time domaJn measurement resource restriction for the PCell, if previously cotltlgured 

l> else: 

2-> apply the ti.me domain measurement .resource restriction for the ?Cell in accordance with the received 
measSu,?framf'PatternPCC?!!; 

5.3.i0.9 

The lJE shall: 

Other configuration 

!> if the received ofherConfig includes the reportProximi(yCoufig: 

2> ifproximi(ylndicationE(JTR4. is set to enabled: 

3> consider itself to be conJigured to provide proxirnity indications forE".-UTRA_ frequen_cies in accordance 
with 5.3.14; 

2-> else: 

3> consider itself not to be cc,nfigurecl to prov1de pro,mni.ty indicat1011s for E-U "IR.A frequencies: 

2> if proximitylndicationUTI?A i.s set to (7nab!c7d' 

3> consider itself to be co11figured to provide proxin1i.ty indications for UTRA frequencies in acco1dance 
with 5.3. l4: 

3> consider itself not to be configured to provide proximity indications for UTRA frequencies: 

l> if the received otherConfig i11cludes the obtainLocation: 

2> attempt to have deta1led locati@ infon:nat1011 avail;;ble for any subsequent measurement report: 

NOTE: The UE is reqnested to attempt to have valid detailed location information available '.vhcneve.t sending a 
measurement repent for 11vhict1_ it is configured to include a·vailable detailed location information. The UE 
may not succeed e.g. because the user manually disabled the GPS hardware. clue to no/poor satellite 
coverage. Further details, e.g. regarclmg when to act1vate GNSS, are up to lJE implementation. 

l > if the received otherConffg includes the idc-Conjig: 

2> if idc-!ndication is included (i.e. set to setz,p)· 

3> consider itself to be cor,f1gurecl to provide me incl1catic,ns m accordance with 5.6.9; 

3> if idc-Jndicatiou-UL-CA is included (i.e. set to setup)· 

4> consider itself to be co1Uigu1ed to indicate LIL CA related information in IDC indications in 
accordance with 5.6.9; 

2> else: 

3> consider itself not to be cou.fignrcd to provide me indications; 

2> if uutonomousDenia!Pcwamete,-s is included· 

3> consider itself to be alk.nved to deny any tran_smi.ssion in a pa1ticular UL subframe if during tt1_e number of 
subfraines indicated by auronomousDenia!Va/idity, preceedmg and including this panicular subframe, it 
autonomously demed fewer UL subframes than ind1cated by autonomousDenialSu1'j.Yarnes; 
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2> else: 

3> consider itself not to be allowed to deny any UL t.tansmjssion; 

l> if the received orherConfig includes the pmi'(?rPreffndicationConjig: 

2> if poH'r?rPr;z:ffndicotionConjlg ls set to setu_p: 

3> consider itself to be co11figured to provide po"ver p1eference indications i.n accordance with 5.6.J O; 

2> else: 

3> consider itself not to be configured to pwvide power prefe.tence indications; 

5.3.'10.10 SCG reconfiguration 

The UE shall: 

l> if the received scg-Conjigurution is set to release or includes the mobili~·:,1Contro!I!!_/OSCG (i.e. SCG release/ 
change)· 

2> if mobilityControl!J;fo is not received (Le. SCG release/ cl1ange without HO): 

3> reset SCG I'vJAC, if configured: 

3> for each drb-!denti(Y vr:ilue that is part of the cutTent UE configuration. 

4> if the DBB ind1cated by drb-Idenriry is an SCG DRB: 

5> re-establish the PDCP entity and the SCG RLC entity or entities; 

4> if the DRB indicated by drb-,Jdentity is a spllt DRB: 

5> petform PDCP data recovery and re-establish the SCG RLC entity; 

4> if the DRB indicated by drb-!denti(Y is anI\1CG DRB; and 

4> a'rb .. ToAdd.A1odListSCG is received and includes the drb-Idenriry value, while for tt!ls emry a'rb-,Y)pe 
is included and set to scg (1.e. MCG to SCG): 

5> re-establish the PDCP entity and the ~1CG HLC entity or entities; 

3> configure lower layers to consider the SCG SCell(s), except fo1 the PSCell, to be in deactivated state: 

l> if the received scg-,Conjiguration is set to rekase: 

2> release the entire SCG cou.fignration, except for the DRB configuration (i.t\ as cou.fignred by drb­
ToAddA1odlzstSCCi); 

2> if the cunent UE CO!tfiguratio11 includes one or more 
RRCConnectwnRl?configurafion message inclndes raciio,Re:w11,rc,,C,m/i,:J)cr/icc1ied 
ToA dd"i<..IodList: 

3> reconfigure the SCG or split DRB by drb-ToAddlvfodList as specified in 5.3.10.12; 

2> stop timer T3 l3, ifn1m1jng: 

2-> stop timer T307, if running; 

l> else: 

2> if the received scg-Co~_(igPartA1CG' includes the scg-Countl?r: 

drh-

3> update the S-K,.,.ND key based 011 the Ks,.,s key and using the received scg-Counter value, as specified in TS 
3 l.40] [32]; 
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J> derive the Kur.,nc key associated with the ciphering.4!gorirhmSCG included in mobi!iryContro!InfoSCG 
withm the rece1vecl scg-ConfigPartSCG, as specified m TS 33.401 [32]; 

3> configure lower layers to apply the ciphering algorithm and tt1_e Ku?enc key; 

2> if the received scg-ConjigPurtSCG i11cludes the radioResourceC01!_/igDedicatedSCG: 

J> reco11f1gure the dedicated radio resource configuration for the SCG as specified in 5.3.10.11; 

c<JJ•u~cUt,w<J'lii.ncludes one or .tnore 
Kl(U. 0;1n,·ct1onfce,,o,1t,x?W,7/um message includes raciio.,'ie:101.,rc,,C,m/i,f.)c,;/1 cc,led 
ToAddVJodList: 

3> recoufignre the SCG 01 split DRB by drh-T0Add1Uo,-1Ltsi as specified in 5, 3. Hl]2; 

2> if the rece1vecl scg-ConfigPartSCG includes the pSC(.?!!ToAddAdod: 

3> perform PSCell addition or modification as specified in 53.10.3c: 

2> if the received scg-ConjigPurtSCG i11cludes the sCe!!ToReleaseListSCG: 

3> pe1form SCell release for the SCG as speclfied in 5.3. l0.3a: 

2-> if the received scg-ConjigPartSCG includes the sCel!ToAd,-1]vfod!.ist5.i'CG. 

3> pe1fom1 SCell addition or modification as specified in 5.3. l0.3b; 

2> conJlgure k.nver la.-yers in accordance 1vith mobilityCantra!In,fbS'CCi, if received; 

2> if the 1eceived scg-ConfigPartSCG includes the tnobi!ityControilt;jbSCG (i.e. SCG change): 

3> resume all SCG DRBs a..~d resume SCG transmission for split DR.Bs, if suspended; 

3> stoptimet T3l3, ifmnniug; 

drh-

3> start timer T307 ·with the ti111er value set to t307, a-; included in the mobilityCmw~olin,_fbS"CG; 

3> start synchronising to the DL of the target PSCell; 

3> initiate the nrndom access procedure 011 the PSCell, as specified in TS 36.321 !6]: 

NOTE l: The lJE is not reqmred to determine the SFN of the target PSCell by acqu11111g system information from 
that cell before performing RACH access in the target PSCelL 

3> the procedure ends, except that the following actions are performed ,vhen MAC successfully completes 
the random access procedure on the PSCell: 

4> stop tirnet T307, 

4> apply the pans of the CQI reporting configuration, the scheduling request configuration and the 
sounding RS configuration that do not require the UE to know the SFN of the target PSCell, if any: 

4> apply the parts c,fthe measurement and the rad.10 resource contlguration that require the lJE to know 
the SFN of the target PSCell (e.g. periodic CQl reporting, scheduling request configuratio1\ souc,ding 
RS configuratioc,), if arry, upon acq11i1ing the SFN of the target PS Cell; 

NOTE 2: \Vhenever the UE shall setup or reconfigure a configuration 111 accordance with a field that 1s received it 
applies the new configuration, except for the cases addressed by the above statements. 

5.3.10.11 SCG dedicated resource configuration 

The UE shall: 

1> if the received rar-1ioResourrxCo~_(igDedicatedSCG includes the drh-T'oAdd1\,ladListSCG: 

2-> for each drh-Jdenfifyvalue included in the drb-ToAdd]vfod!.istS'C;G perfotm. the DC specific DRB addition or 
reconfiguration as specified in 5. 3.J0.3a1 
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l> if the recei-vecl radioResourceConfigD>!dicatedSCG includes the mac-A1ainConjigSCG: 

2-> perform the SCG l\1AC main reconfiguration as specified in 5.JJ0.4; 

l> if the received radioResourceConjigDedicatedSCG includes the r{f-l'imasAndConstantsSCG: 

2> reconfigure tt1_e values of tirners and constanJs as specified in 5. 3._tO. 7; 

5.3.'10.12 Reconfiguration SCG or split DRB by drb-ToAddModList 

The UE shall: 

l > for each split 01 SCG DRBs that is part of the current configuration: 

2> if the correspondmg a'rb .. Jdentityvalue is mcluded in the recerved drb-ToAddVJodList: and: 

2> if the conesponding drb-Jdentity value is not included in the received t-1rb-ToA dd"i<..IodUstSCG (i.e. 
reconfigure split, split to MCG or SCG to fv1CG): 

3> pe1fonn the DC specific DRB addition or reconfignrati.on as specified in 53.J 03a]; 

5.3.'10.13 Neighbour cell inforrnalion reconfiguration 

The UE shall: 

l> if the received naics-JnjO is set to release: 

2> instruct knver la.-yer to release all the NAlCS n_eighbour cell infonnation for the concerned cell, iJpreviously 
conf1hiurecl; 

l> if the received noics-Inf,; includes the ll'7ighCe!!s T0Refc7os<:L1st-r12: 

2> for each physCe!!Jd-,-12 value included in the neighCe!!sToReleaseList-rl 2 that is part of the current NAICS 
ndghbom cell information of the concerned cell. 

3> instruct lower layer to release the NA!CS ne1ghbonr cell rnfonnation for the concerned cell; 

1 > if the received naics-[nf(; includes the lYetghCellsToA.dd\1odLisf-r12: 

2> for each physCe!!Jd-,-12 value included in the ne,,,,,c,cm; 

NAfCS neighbour cell information of the 
that is not pmt of the current 

J> instruct lower layer to add the NAICS neigti:bour cell infonmuion for the concerned cell; 

2> for each physCc7l!Id-r J 2 value included in the n'7ighCe!!s ToA ckiktodUst-r 12 that is part of the cunent NAlCS 
neighbour ce11 information of the concerned ceu· 

3> inst.tuct lower layer to modify the NAfCS neighbour cell information in accordance with the received 
.NetghCellsln/0 for the concerned cell; 

5.3.'10.14 Void 

5.3-10.15 Sidelink dedicated configuration 

The UE shall: 

1> iftheRRCConnt'ction}frconfit-.;tL''atwn message includes the s!-CommConffg: 

2-> if cornmTxRl?.rnurces is included and set to setup. 

3> from the next SC period use the resources indicated by comm TxRc?sources for siclelink communication 
tnrn.smission, as specilled. in 5.10.4: 

2> else if commTxResources is mcluded and set to rdeas1?: 
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J> from the neAi SC period, release the resources allocated for sidelmk co111....'1111riicat1.011 transnnssion 
prevwusly coril\~rurecl by comrnTxResou.rces; 

l> iJthe RRCConnectionR.econJ1guration message includes the s!-D1scConfig: 

2> if discTr,"R..__esow~ces is included and set to setup: 

J> from the neAi discovery period, as clefmecl by discPeriod, use the resources mdicm:ed by discTxResou.rcqs 
for sidelink discovery awiouncement, as specified in 5. 10.6; 

2> else if discTxF(esourcr?s is included and set to re!c?ase: 

3> from the next discovery period, as defined by discPeriod, release the resources allocated for sideli11k 
discovery announcernent previousl~i configured by dtscTxResources; 

5.3.11 Radio link failure related actions 

5.3.'i 1.1 Detection of physical layer problems in RRC_CONNECTED 

The UE shall: 

l> u.pon receiving N3]0 consecutive nout-of-syncn i11dication..-; for the PCell from lower layers ·while neither T.300, 
TJO J, T304 nor T3 l l is running: 

2> stait time, T3 l0; 

l> upon receiving N3L-1 co:r..secutive "out-of-sync" i.nJJicatio:r..s for the PSCell from lower layers \vhile T307 is not 
nmning: 

2> start T:lB: 

NOTE: Physical layer monitori11g a11d related autonomous actions do not apply to SCells except for the PSCell. 

5.3.11.2 Recovery of physical layer problems 

Upon receiving N3 ll consecutive 1'in-sync0 indications for the PCell from lower layers while TJ 10 is running, the UE 
shall: 

l > stop ti.me:r T3 JO; 

l > stop tj_mer T]] 2, if running; 

NOTE l: In this case, the UE maintains the RRC connection without explicit sig11alling, i.e. the UE maintains the 
entire radio .tesource configuration 

NOTE 2: Periods in tiir1e where neither "i11-sync 1
' nor 1'out-of-sy11c0 is 1eported by layer l do not affect the 

evaluation of the number of consecutive '\n-sync ,: 01 "out-of-sync': indications. 

Upon receiving NJ 14 consecutive '1m-sync'1 indications for the PSCell from lower layers while TJ13 is mmring, the UE 
sk1ll: 

1> stop ti.mer T3 U: 

5.3.'i 1.3 Detection of radio link failure 

The UE shall: 

l > npon THO expiry; or 

l> upon T3l2 expiry; or 

l> upon random access probletn indication fr0tn I'vJCG I'vJAC w hi.le neither T300, T30], T304 nor T3 t_t is running; 
or 
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l> upon indication from NlCG llLC that the maxmmm number of retransmissions ti:as been reached for an SRB or 
for anMCG or splitDRB: 

2> consider radio link failure to be detected for the MCG i.e. RLF; 

2> store the following 1adio link failure information in the VarRLF-Report by setting its fields as follo;vs· 

J> clear the informat1011 included in Va.rRL1r.·.Report, if any; 

3> set theplmu-JdenfityUst to include the list ofEPLl\1Ns stored by the LIE (i.e includes the RPLl\1NJ; 

3> set the measResultLastSen,Ce!! to include the RSRP and RSRQ, if available, of the PCell based on 
measurements collected up to the moment the lJE detected radio li11k fa.ilu1e; 

J> set the measResultNeighCells to L.~dude the best measured cells, other than the PCell, ordered such tti:at 
the best cell is listed first. and based c,n measurements collected up to the moment the UE detected radio 
link failure, and set its fields as follows; 

4> if the UE was conJi.gured to perform rneasurernents for one or more EUTRA frequencies, include the 
measResultListEUIRJl; 

4> if the UE was configured to perfon:n measurement repo1ting for one or more neighbouri.n_g UTRA 
frequencies, mclude the mqasRqsultLisrUTRA; 

4> i.f1he UE '.vas cotlfi.gumd to perform measurement .reporting for one or more neighbouring GERAN 
frequencies, include the mf'asRf"sultListGERAiV; 

4 > if the UE was co11figured to pe1form 1J1easurement reporting for one or more 11eighbouri11g 
('DJv1A2000 frequencies, include the measResu!tsCD]vfA2000; 

4> for each neighbour cell included, include the optrnnal fields that are available; 

l"10TE 1. The measured quantities are filtered by the L3 filter as configured in the mobility measurement 
configuration. The measurements are based on_ the tirne domain_ measurement resource restriction, if 
configured. Blacklisted cells are not reqmred to be reported. 

3> if detailed location infonnation is available, set the content of the !ocatwnlnjO as folJows: 

4> include the !ocationCoordinates; 

4> include the horizonta!Ve!ocity, IT ava1lable; 

3> set thefw!edPCellld to the global cell identity, if available. arid othenvise to the ph:ysical cell identity and 
carrier frequen_cy of the PCeLl v,,,here radio link failure is detected; 

3> set the tac-.l~'ai!edPCell to the tracking area code, if available. of the PCell where radio link failure is 
detected; 

3> if an RRCConnecrionReconfiguration message including the rnob ilityContro!lnjO was received before the 
connectio11 failure. 

4> if the lastf"-.R.CConnectionReconfig11ration message incluclmg the mobilityControl!J;fo concen1ed an 
imra E .. LfTRl\. handover: 

5> include theprti;fousPCellld and set it to the global cen identity of the PCell ,vt1_ere tt1_e last 
lcRCConnectionR(?co1l}lguration message including mobi!ityControfl,tf..0 was received; 

5> set the tinwConnFmiure 10 the elapsed ti.tne since reception of1he last 
RRCCounectionReconfiguratwn message includiug 1he rnohth(iConirol!n/0; 

4> if the last RRCConnectio!!Recon._figuratio;-; message includi11g the mobilityControllnfo co11ce111ed a 
handover 10 E-UTRA from UTRA and if the UE suppo.tts Radio LiuJ..- Failure Report for Inter-RAT 
MRO: 

5> include the previouslJT1'1_A-Ceiild and set it to the physical cell i.de11tity, the carrier frequency and 
the global cell identity, if available, of the UTRA Cell iu which the las1 
RRCCounectionReconfiguratwn message includiug mohili(yConfrol[nfo was received: 
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5> set the tim!?Connf'ai!ure to the elapsed tune since recept1011 of the last 
RRCConnectionRqconfiguration message mcludmg the mobi!ityConr.rollnfO; 

3> if the detected radio link failure concerns a DRB ,vt,jch QC[ ls]· 

4 > include the droppedQC[: 

J> set the connectionFailureTypc? to rlf'. 

3> set the c-RNTJ to the C-RNTI used in the PCell; 

3> set the r{f-Cuuse to the trigger frH detecting 1adio link failure; 

2> if AS security has not been activated· 

3> perform the actions upon leaving RRC_ CONNECTED as specified. in 5.3.12, with release cause 1other1
; 

2> else: 

3> initiate the com1ection re-establishment procedure as specified in 53.7: 

The UE shall: 

! > upon T3 l3 e,-piry; or 

l> u.pon random access proble111 indication fro111 SCG Nlt\C; or 

l> upon indication from SCG RLC that the max1111um number of retransmiss1011s has been reached for an SCG or 
splitDRB 

2> consider radio link failure to be detected for the SCG i.e. SCG-RLF; 

2> initiate the SCG failure info1mation procedure as specified in 5.6.13 to report SCG 1adio link failure; 

The UE may discard the radio lin.k failure 111formation, i.e. release the UE vanable VarRLF .. Report, 48 hours ai.~erthe 
radio link failure is detected, upon pmve1 off or upon detach. 

5.3.12 UE actions upon leaving RRC_CONNECTED 

Upon leaving RRC _ CONNECTED, the UE shall: 

l> stop all timers that are running except T320, T325 and T330; 

l> release all radio resources, including release of the RLC entity, the :~1AC configuration and the associated PDCP 
entity for all established RBs; 

l > indicate the release of the RRC connection to upper layers together with the release cause: 

l > if leaving RRC __ CONNEC"TI~D ;vas triggered neither by reception of the Afobi!ityFrotnEUTRACommcmd 
message nor by selecting an inter-R/\T cell while T311 was running. 

2> if timer T350 1s configured: 

3> start timer T350; 

2> else: 

3> release tt1_e H1lan-(~{j1oadCon.fi,gDc7dicat;zd, if received; 

3> if the wlan-0.[fioadConfigCommoll conesponding to the RPLt,1N is b10adcast by the cell. 

4> thew !an-qf/loadConfigCommon corresponding to the RPLMN included 111 

2> enter RRC __ [DLE and perform procedures as specified in TS 36.304 [4, 5.2. 7]: 
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l> else: 

2-> release the w!an-q[,1oadConjlgD1?,}icafed, if received, 

5.3.13 UE actions upon PUCCH/ SRS release request 

Upon receiving a PUCCH release 1equest from lower layers, for an indicated serving cell the UE shall: 

l> apply the default physical channel configurnt10nfor cqi-Repo.rtConfigforthe incl1cated serving cell as speclfied 
in 9.2.4 and release cqf .. ReportConjigSCe!!, for each SCell that sends HARQ feedback on the ind1cated serving 
coll, if any; 

l> apply the default physical channel conf1hiuration for schedu!ingRequestCo,;fig as specified in 9.2.4, for the 
concerned CG; 

Upon receivi.n_g an_ SRS release req_uest from lower layers, for an indicated serving cen the U1~ st•.all: 

l> apply the default physical chan11el configu1:1tionfor sou!!dingRS-UL-ConjigDedicated. as specified iii 9.2.4; 

l"1OTE: SRS release request, the UE does not modify the soundmgRS-UL-
Con/1xD'ed.1cam,t11c,moci1c i.e. it does not apply the default for this field (release). 

5.3.14 Proximity indication 

5.3.14.1 General 

UE I I EUTRAN I 

RRC connection reconfiguration 

Proximitvindicution 

Figure 5.3.14.1-1: Proximity indication 

The purpose of tt!ls procedure is to mdicate that the UE is entering or leavmg the proximity of one or more CSG 
menibe1 cells. The detection of proximity is based on an autonomous search fnnction as defiiied iii TS 36.304 [4]_ 

5.3-142 Initiation 

A UE ii, RRC. CONNECTED shall. 

l> if the UE enters the proximity of one or more CSG member cell(s) on anE-,LJTRA frequency while pmxiIT'..ity 
indication is enabled fo1 such E-UTRA cells; or 

l> if the UE enters the proximity of one or more CSG member cell(s) on an UTRA frequency while proximity 
indication is enabled for such UTRA cells: or 

l > if the UE leaves the proximity of all CSG member cell(sJ on an E-UTRA frequency while proximity indi.caHon is 
enabled for such E-UTRA cells; or 

l > if the UE leaves the proximity of all CSG meir•.ber cell(s) on an UTR .. A frequency while proximity indication is 
enabled for such UTRA cells: 

2> if the lJE has previously not trans1D.it1ed f're0,ximi1ylt1di,catio;; for the RAT r:rnd frequene,;' during the current 
R....."1<..C co11nectio11, or if more than 5 s has elapsed the UE has last transmitted a Proximi~f1Indicutior1 
(either entering or leaving) for the RAT and frequency. 

JGPP 

DAINGEAN 0003415 



Release 13 91 3GPP TS 36.331 V13.0.0 (2015-12) 

3> initiate uansn1iss1011 of the Proximityfndication message in accordance ,vith 5.3.14.3; 

NOTE: In the condi.ti.ons above, •tifthe UE, enters the proximh,y of one or rnore CSG rnember cell(s)" lt1cludes the 
case of already being in tt1_e pro'lfimity of such ce11{s) at the time proximity indication for the 
co1Tesponclmg RAT is enabled. 

5.3. i 4.3 Actions related to transmission of Proximity!nd!cation message 

The TJE shall set the contents of ProJ:imitylndicarion message as follows: 

l> if the UE applies tt1_e procedure to report entering the proxisnity of CSG tnember ce11{s): 

2> set type to entering; 

l> else lf the UE applies the procedure to reporr leaving the proximity of CSG merriber cell(s): 

2-> set type to !1?aving; 

l> if the proxm1ity ind1cation was triggered for one or more CSG merriber cell(s) on anE-lJIR,_<\ frequency· 

2> set the carrierFh?q to c?utro with tt1_e value set to the 1~-AHPCNvalue of the E-UTRA cell(s) for which 
proximity indication was triggered; 

1 > else if the proximity indication was triggered for one or more CSG member cell(s) on a UTRA frequency: 

2> set the carric?rFf·eq to utra with the value set to the ARFCN value of the DIR,_&,. cell(s) for wt!lch proxirr1ity 
indication was trigge1ed; 

The U1~ st•.all submit thePrm:imitybu}ication message to knver la.-yers fortra:r...smission. 

5.3.15 

5.4 

5.4.1 

Void 

Inter-RAT mobility 

Introduction 

The general principles of cotmected tnode mobility are described in 5.3.1.3 The general principles of the secutity 
handlmg upon c01mected mode mob1llty are described in 5.J.1.2. 

For the (network controlled) inter RAT mobility from E-UTRA for a UE inRRC_ CO~'N""ECTED. a single procedure ls 
defined that supports both handover, cell change order vdth optional netvvork assistance (NACC) and enhanced CS 
fallback to cmv1A200u lxRTT. in case of mobility to CDJ'vlA2000. the eNB dendes when to move to the other RAT 
whlle the target RA.T determines to which cell the UE shall move. 
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5.4.2 Handover to E-UTRA 

5.4.2.1 General 

l!E I I El!TRAN I 

RRC~CormectionReconfiRuration 
( sent via other RAT) 

RRCConnectionReconf;,eurationC'omvlete 

Figure 5.4.2.1-1: Handover to E-UTRA, successful 

The pmpose of this procedure is to, under the control of the netwo1k, transfer a connection between the lJE and another 
Radio Access Network (e.g. GERAN or UTRAN) to E-UTRAN. 

The handover to E-UTRA procedure applies when SRBs, possibly in combination with DR.Es, are established in 
another RAT Handover from UTR.r\N to E-UTRt\N applies only after integrity has been activated in UTRAN. 

5.4.2.2 Initiation 

The RAN using another RAT initiates the Handover to E-UTRA procedu1e, in accordance with the speciflcatio11s 
applicable for the other RAT, by sending t.he RRCConneciionRecmtfiguration message via the radio access technolo&,ry 
from which the inter-RAT handover is petfonned. 

E-UTRt\N applies the procedure as follows· 

to activate nphering, possibly using NULL algorithm. lf not yet activated in the other RAT; 

to establish SRB l, SRB2. and one or more DRBs, i.t\ at least the DRB associat.ed with the default EPS beater is 
established; 

5.4.2.3 Reception of the RRCConnectionReconfiguration by the UE 

lf the U1~ is able to comply 11vith the configuration included in the RRCConnectionReconfiguratian message, the U1~ 
shall: 

1 > apply the default physical channel configurat.ion as specified in 9.2.4; 

l> apply the default sen1i.-persiste:m scheduling configuration as specified in 9.2.3: 

1> apply the default ~1AC main configuration as specified in 9.2.2; 

1 > start. ti.mer T304 with the t.imer value set. t.o :304, as included in the mobilityCmuro!Jnfh, 

l> consider the target PCell to be one on the frequency mdicatecl by the carrierFreq with a phys1cal cell 1dentity 
indicated by the targetPl~'/sCe!!Jd; 

1> start synchronisi.JJ_g to the DL of the target PCell: 

!> set the C-RNTI to the value oft.he uevvUE-lde1wo 1; 

l> for the target PCel~ apply the downlmk bandw1dth incl1cated by the dl-Bandwidth: 

1> for the target J?Cell, apply the uplink bandwidth indicated by (the absence or presence of) the ul-Bandwl!'}tl!; 

1 > CO!tfigure lo\<ve1 layers in accordance with the received radioResourceCon.fi.gCommon; 
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l> cor,figure lower layers in accordance with any additional fields. not covered m the previous, lfmcludecl m the 
received mobi!ityConrrollnfO; 

l> perform the radio resource configuration procedure as specified in 5.l LO; 

l> forward the nus-Security.PcwamToEUTRA to the upper layers: 

l> derive the l(.~Ns key, as specified 111 TS 33.401 [J2!; 

!> derive the KRRCmt key associated '.vith the mtl?griiyProtAlgoriihm, as specified in TS 33AO l [32]; 

l> derive the KnRCenc key and the Kurenc key associated with the ciphe,~ingA!goriti!m, as specified iii TS 33.40] [321; 

1> configure lower layers to apply tt1_e indicated integrity protection algorithm and the KRtacm, key immediately, i.e. 
the mdicared integrity protection corJiguration shall be applied ro all subsequent messages received and sent by 
the TJE, including the message used to mdicate the successful completion of the procedure; 

l> configure lmver layers to apply the indicated ciphering algorithm, the KRRCem, key and the K!:Fem key 
immediately, i.e. tt1_e indicated ciphering configuration st1_all be applied to all subsequent messages received and 
sent by the UE, mcludmg the message used to indicate the successful completion of the procedure; 

1> if the receivedRRCCmmt'ction}{;zconffguratwn includes the sCe!!ToAddlvfodList' 

2> pecform SCell addition as specified ic, 5.3.10.3h; 

l> if the RRCConnectionReconfigurarion message includes the mqasConfig: 

2> petfonn the measnrernent configuratjon procedure as specified i.n 5.52; 

l> pelform the measurement identity autonomous removal as speclfied in 5.5.2.2a; 

l> if the RRCConnectionReconJ1guration message includes the otherCon.fi,g 

2> pe1form the other configuration procedure as specified in 5.3.J 0.9; 

l> ifthef..'.1-(CConnt'ctionReconF~11ration message includes w!an-qffioadlnfo: 

2-> perform the dedicated V\11_,AN of.fload configuration procedure as specified in 5.6 12.2; 

l> set the coment ofRRCConnectionReconfigurarionComp!ete message as follo-ws: 

2> if the U1~ has rndio link failure or t,_anctover failure information available in 1/arRlF-lct'port and iJ tt1_e 
llPLMN is mcluded inp!mn--ldentityList stored 111 VarRL}' .. Reporr: 

3> include r{(-!n/oAi·ailab!e; 

2> if the lJE has 1vffiSFN measurements available for E-UTR.A a11d if the RPLJviN is included inp!mn-
JdentitvList stored in /la.rL,,,,i4e,,sJ,:eoort ifT330 is not 1u.nning: 

J> include logkfeas.A.vailabl(?lvfBS'f1'_N; 

2-> else if the UE has logged measmements available for E-UTRA and if the RPLJ'viN is included in plmn­
IdentityList stored in Vr.wLog1\1t'asRq;ort' 

3> include the logAdeasAvai!able; 

2> if the UE has co1mection establishmem failure irJ·onnation available m VarConnEsrFGi!Report and if the 
llPLMN 1s equal to p!mn .. Jdentity stored m VarConnESrFai!Rc?port: 

3> include con11EstFai!Jnf,;Available: 

l> sulrn1it the RRCCormectionRecon._figurationComp!ete message to lower layers for transn1ission usi11g the new 
configuration; 

l> if the RRCConnectio!!Recon._figuration message does not i11clude r(f-TirnersAndConstants set to setup: 

2> use the default values specified in 9.,.5 for timer T3 l0, T3! land constant N:llO, N:ll l; 
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l> ifl\t1A.C successfu.lly completes the random access procedure: 

2-> stop timer T304; 

2> apply the paits of the CQ! reporting corJiguratior, the scheduling request configuration and the sounding RS 
configuration that do c,ot require the UE to know the SFN of the target PCel~ if any; 

2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN 
of the target PCell (e.g. measu.reni.e11t gaps, periodic CQI reporting, scheduling request configuration, 
sounding RS confignration), if any, upon acquiri11g the SFN of the target PCell; 

NOTE l: Whenever the UE shall setup or reconfigure a configurat1011 in accordance with a fleld that is received it 
applies the new co11figurat1011, except for the cases addressed by the above statements. 

2> enter E-UT1lA RRC __ CONNECTED, upon which the procedure ends; 

NOTE 2: The UE is iwt required to determine the SFN of the target PCell by acqu.iri11g S)'Stem info1mation from 
that ce11 befote pe1forn1lng RACH access in the target PCell 

5.4.2.4 Reconfiguration failure 

The UE shall: 

l > if the UE is unable to comply with (part of,1 the co11figuratio11 included in the RRCConnectionReconjiguration 
rnessage: 

2> perform the actwns defined for this failure case as defmed m the specifications applic;;ble for the other RAT; 

NO'I~~: l: The UE may apply above fajlure handling also in case 
causes a protocol error for 1vhict1_ the generic enor t1_andlln_g as defis1ed in 5. 7 
ignore the message. 

NOTE 2: If the UE is nnohle to comply '.vith part of the configuration, it does not apply any part of the 
configuration, i.e. there is no partial success/ failure 

5.4.2.5 T304 expiry (handover to E-UTRA failure) 

The lJE shall: 

!> upon T304 expiry (handover to E-UTRA failure)· 

2> reset l\t1AC; 

2> petform tt1_e actions defined for this failure case as defined in the speciJlGations applicable for the other RA_T: 

5.4.3 Mobility from E-UTRA 

5.4 .3.1 General 

UE EUTR/u'i 

j\,Jobifit1;f?romEU17(4Comrnand 

Figure 5.4.3.1-1: Mobility from E-UTRA, successful 
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1JE EUTRAN 

!\1obilitvP"'romEUT1{A. Command 

Figure S.4.3.1-2: Mobility from E-UTRA, failure 

The purpose of tt,js procedure is to move a UE inRRC __ CONNECTED to a cell using anott1_er Radio Access 
Technolot::,)' (RAT), e.g. GEHAN, UTHA or CDMA-2000 systems. The mobility from E-UTRA procedure covers the 
following type of mobility: 

handover. i.J~. the AfobilityFromEUTRA Command message i.nclmfos radio resomces that have been aJlocated fo.t 
the UE in the target cell; 

cell change order, i.e. the A{obili~·F"f<!'01nElJTRACommcmdmessage may include informatio11facilitati11g access 
of and/ or connection establishment in the target cell, e.g. system information. Ce11 change order is applicable 
only to GE RAN; and 

enhanced CS fallback to CDJv1A2000 lxRTT, i.e thcAfohi!ityFromELTRACommand message includes radio 
resources that have been allocated for the UE in the target cell. The enhanced CS fallback to CD~fA2000 JxRTT 
may be combined -..vith co11_curren_t handover or redirection to CDNJA2000 HRPD. 

NOTE: Fo1 the case of dual receive1/transmitte1 enhanced CS fa.llback to CDN[A.2000 lxRTT, the 
DlJnformatwnTran.~Jer message is nsed instead of the 1\:£ohth(vF'rornEUTRACommand .tnessage (sec TS 
36.300 [9]). 

5.4.3.2 Initiation 

E--lJTRAN initiates the mobility from E-UTR.A procedure to a lJE in RRC __ CONNECTED, posslbly in response to a 
A1easurementR._(?pon message or in response to reception of CS fallback indicatrnn for the UE from t1l\1E, by sending a 
i\fobili~yFhJmEUT.RAComrnandmessage. E-UTRAN applies the pffJcedure as follows. 

the procedure 1s imtiated only when AS-•secunty has been actrvated, and SRB2 with at least one DRE are setup 
and not suspended; 

5.4.3.3 Reception of the Mobi!ityFromEUTRACommand by tile UE 

The UE shall be able to receive a Afobi/ityFromEU7RACommcmd message and perform a cell change order to GERAN, 
eve11 if no prior UE measurements have been pe1formed on the target cell. 

The lJE shall: 

l> stop t1111er TJl0, ifmnning; 

1> stop timer T3 l2, if nmnfr1g; 

l > if the lvfobili~yJ<!~omElJTP.ACommund message includes the purpose set to hundover. 

2> if the targ1?t1i4T-T)pe is set to utra or gf'ran: 

3> consider inter-RAT mobility as initiated towards the RAT indicated by the targetRAT-T_,tpe included in 
the AfobilityFromEUTRA Command message; 

3> forwa1d the nas-,')ecuri~fParumFf'ornEUTM to the upper layers; 

3> access the target ce11 indicated in the inter-RAT message in accordance with the specifications of the 
target RAT; 
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J> if the targetPJlT-Typc? 1s set to gaan: 

4> use the contents of sysfenllnformatwn. if p.t0vided for PS Handover, as the system info1n1ation to 
begin access on the target GERAN cell: 

NOTE l: If there are DRBs for ;vhich 110 radio bearers are established in the target RAT as indicated in the 
T-!,ie.ssa·ge,Co,nla·iJUer in the message. the E-UTRA RRC patt of tJ,e lJE does not indicate the 

of the concerned DRBs to the upper layers. Upper layers may derive vd1ich bearers are not 
established from infonnation received from the AS of the target RAT. 

NOTE 2: In case of SR-VCC, the DRB to he replaced is specified in [61]. 

2> else if the targ-etRAT-Type is set to cdma2000•-lARTTor cdmaJOOQ .. J{RPD: 

3> forward the torgetR.AT-Typc7 and tt1_e targetRAT-AfrssageContainer to the CI}~1A2000 upper layers for 
the UE to access the cell(s) ind1cated in the inter-RAT message m accordance vnth the specifications of 
the CD.MA2000 target-RAT; 

l> else if the A1obilityFromEUTI?A Command message includes the purpose set to ce!!ChangeOrdcr: 

2> start timer T304 with the timer value set to t304, as i11cluded in the 1\1obi!ityFrotnEUT1'1_ACommcmd message; 

2> if the targetRAT-Type is set to geran: 

3> if netvrorkCo!!tro!Order is included in the A1obiliiyFromE[ tTRAComrnand message. 

4> apply the value as specified in TS 44.060 [36]; 

3> else: 

4> acquire networkContro!O,~der and apply the value as specified in TS 44.060 [36]; 

3> use the contents of sysronlnfOrrnation, IT provided, as the system irJOnnation to begm access on the target 
GERAN cell; 

2> establish tt1_e connection to the target cen indicated in the Ce!!ChangeOrder: 

NOTE 3: The criteria for success or failure of the cell cha11ge order to GERAN are specified in TS 44.060r36]. 

l> if the J\iobilityFromE(JT.R../iCommand message mcludes the purpose set to e .. CSF.B: 

2> if 1nessageContCDA1A 2000-!XRTT is present: 

3> forward the messc,geC'onr(~DiivL, the CDMA2IJ00 upper layers for the lJE to access the 
cell(s J indicated 

2> if mobilityCJJA1A2000-,Jff..'.PD is present and is set to handover: 

3> forward the messageContCDA1A2000-HRPD to the CDJv1A2000 upper layers fot the UE to access the 
cen(s) indicated in the inter-RAT message in accordance with the specification of the target RAT; 

2> if mobilityCDAdA 2000-flR.PD is prese11t and is set to redi!~ection: 

3> for.vard the redirectCarrierCDA1A]OOO-JIRPD to the CDN1A2000 upper layers; 

NOTE 4: \Vhen the CDt,1A2000 upper layers in the UE receive both the messageCmuCIJAtA2000-lXRTT and 
mcssagcContCDJ,1A2000-F!RPD the UE perfot111s concurrent access to both CDMA-2000 lxRTT and 
CDN1A2000 HRPD RAT. 

NOTE 5: The UE should petfonn the handover, the cell change order 01 enhanced JxRTT CS fallback as soon as 
possible following the reception of the RRC M,,011,11,;,rornvn which could be 
before confirming successful reception (}LA.RQ and A .. H.QJ 

5.4.3.4 Successful completion of the mobility from E-UTRA 

Upon successfully completing the handover, the cell change order or enhanced lxRTT CS fallback, the UE shall: 
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l> perform the actions npon leaving l-LR.C _CONNECTED as specified in 5.3.12. with release canse 'other'; 

NOTE: If the UE perfo1rns enhanced lxRTT CS faJlback along with concunent mobility to CD?v[A2000 HRPD 
and the connection to either CDI'vJA2000 lxRTT or CDfv1A2000 f1R_p[) succeeds, tt1_en tt1_e mobility from 
E-UTRA is co11s1dered successful. 

5.4.3.5 Mobility from E-UTRA failure 

The lJE shall: 

l> if T304 expires (tnobility fromE-UTRA failure): or 

l> if the UE does not succeed in establishing the connection to the target radio access teclmology; 01 

l> if the TJE is unable to comply w1th (pan of) the co11fi.hiuratio11 included 111 the A1obili(yFromEU1101Command 
message; or 

l> if there is a protocol error in the inter RAT infonnation included in the M,obili/1,From,E[ 
causing the UE to fail tt1_e procedure according to tt1_e specifications applicable 

2> stop T304, if tunning; 

2> if the cs-1-'a!!backindicator m theA1obilityFromEUI1?..ACommand message was set to YR[JE or e-CS11B was 
present. 

3> indicate to upper layers that the CS Fallback procedure has fill led: 

ccv,Hit;w,mcrn used in the source PCell, exclnding the configuration configmed by the 
p/1ys,cm!Cc>11f17Cleci1cr,,ted, mac-AfainConjlg and sps-Config: 

2> initiate the co11nectio11 re-establishme11t procedure as specified in 5.3.7; 

l"10TE: For enhanced CS fallback to CDI'vJA2000 lxRTT, the above UE behavior applies only when the UE is 
attemptmg the enti:ancecl lxRTT CS fallback and com1ect1011 to the target radio access teclmology fails or 
if the UE is attempting enhanced lx...-q_TT CS faJlhac1: along with concurrent mobility to CDNlt\2000 
HF.PD and CO!mection to both the target radio access teclmologi.es fails. 

5.4.4 Handover from E--UTRA preparation request (CDMA2000) 

5.4.4.1 General 

TJE I I ETJTR/u'-r I 

J{andoverFromE[JTI?.APreparat1onRequest 

Figure 5.4.4, 1-1: Handover from E-UTRA preparation request 

The pmpose ofthi.s procedure is to trigget the UE to prepare for handover or enhanced lxRTT CS fa11back to 
CI}~1A2000 by reque:iting a connection with this network The UE may use this procedure to concurrently prepare for 
ti:andover to CDlVLA.2000 HRPD along with preparation for enl1anced CS fallback to CD1V1A2000 lxElTT. This 
procedure applies to CDlVLA.2000 capable UEs only. 

This procedure is also used to trigger the 1JE vvhict1_ supports dual Rx,,'T'l\ ent1_anced l xCSFB to redirect its second radio 
to CDMA2000 lxlUT. 

The handover from E-UTRA preparation request procedure applies when signalling radio bearers are established. 
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5.4.4.2 Initiation 

E-UTRAN i11itiates the handover from E-UTR .. A preparation request procedure to a UE in RRC _CONNECTED, 
possibly in re:Sponse to aAdeasurernentReport message or CS fallbac1: indication fo1 the LYE, by sending a 
HandoverFromEUTl?APreparafio!!Request .tnessage, E-UTRA initiates the p.t0cedum only when AS secu.ti.ty has been 
activated. 

5.4.4.3 Reception of the HandoverFromEUTRAPreparationRequest by the UE 

Upon reception of the Hondover_FramEUlRAPr1?paratwnlc1?q_u(?sf message. the UE shan· 

!> if dua!RxTxRedirectlndtcafor is present in the received message. 

2> fonvard dua!RxY>.:R>!directlndicawr to the CDt1A2000 upper layers; 

2> forward railf'ectCarrierCDA1.A ?000-L \'RTT to tt1_e CD ~1A_'~OOO upper layers. if included; 

l> else: 

2> indicate the request to prepare ti:andover or enhanced lx..RTT CS fallback and for.vard the cdma20QO .. 'J)pe to 
the CDMA2IJ00 upper layers; 

2> if cdma2000-'.l)pe is set to typelXlcTT: 

3> forwa1d the rand and the mobi!i(yPararneters to the CDiviA.2000 upper layers; 

2> if concurrPr>!pCDJ\iA-2000-HRPD is present in the received 1nessage: 

3> forward concurrPrepCDA1A2000-HRPD to the ('DJ\11A2000 upper layers; 

2> else: 

3> fonvard concurrPrepCDktA2000-FlRPD. with its value set to FALSE, to the CDMA2000 upper layers: 

5.4.5 UL handover preparation transfer (CDMA2000) 

5.4.5.1 General 

UE EUTRAN 

UL!fandoverPre 'JarationYJ,·ansfer 

Figure 5.4.5.1-1: UL handover preparation transfer 

The purpose of tt1js procedure is to tunnel the handover related CDJ\tlA2000 dedicated infonnation or ent1_anced lxRTT 
CS fallback related CDlvlA2000 dedicated rnfonnation from UE to E-U'IRAN when requested by the lngher layers. The 
procedtw: is triggered by the higher layers 011 receipt offiandoverf}ornEUTR..J-lPreparationReque,~t message. 1f 
preparing for enhanced CS fallback to CDL\1A2000 lxRTT arid handover to ('D1vtA2000 HRPD, the UE sends two 
consecntive ULHww'm:erPreparationTransfer rnessages to E-UTRAN, one pe.t addressed CDJVlA2000 RAT Type Tltis 
procedure applies to CDJv1A2000 capable UEs only. 

5.4.5.2 Initiation 

AUE in RRC _CONNECTED initiates the UL Handover Preparation Transfer procedure whenever there is a need to 
transfer handover or enha11ced ]xRTT CS fallback related iwn-3GPP dedicated info1mation. The LYE i11itiates the 1JL 
handover preparation transfer procedu1e by sending the [TLflm!doverPreparutionTransjer message. 
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5.4.5.3 Actions related to transmission of the ULHandoverPreparationTransfer 
message 

The TJE shall set the contents of the ULJ-JandoverPr!?parationTran~fe.r 1nessage as follows: 

l> include the cdma2000-'.l)pe and the d1.?dicat1?dfnf,0; 

l> if the cdma2000-~\pe is set to (Ype]XRTT: 

2> include tt1_e meid and set it to the value received from the CDfv1A2000 upper layers; 

1 > submjt the ULHa!ldoverPrq;aratwnTrans/i>r message to lowe.t layers for transmission, upon '.vhkh the 
procedure ends; 

5.4.5.4 Failure to deliver the ULHandoverPreparation Transfer message 

The UE s t1_all: 

!> if the UE is unable to guarantee successful deli.very of ULHandoverPrl?paratwnTran.~Jer messages· 

2> inform upper layers about the possible failure to deliver the infonnat1011 contained in the concerned 
ULflundoverPreparationTrmL~,fe,~ message; 

5.4.6 Inter-RAT cell change order to E-UTRAN 

5.4.6.1 General 

The pmpose of the inter-RAT ce11 change order to E-UTRAN pwcedum i.s to transfer, under the control of the source 
radio access technology, a connection between the UE and another mdio access technology (e.g. GSJvI/ GPRS) to 1~­
UTR/\N. 

5.4.6.2 Initiation 

The procedure is initiated when a radio access technology other than E--UTRl\.N, e.g. GSlVliGPRS. using procedures 
specific for that RAT, orde1s the UE to clt"":111ge to an E-UTR.r\N cell. In response, upper layers request the establishment 
of an RRC co11nection as specified in subclause 5.3.3. 

NOTE: Within the message used to order the UE to change to an E.-UrRAN cell, the source RAT should specify 
the identity of the trHget E-UTR .. AN cell as specified in the specifications for that Rt\ T. 

The UE s t1_all: 

l > upo11 receiving an RRCConnectionS"etu_p ff!.essage: 

2> con.sider the inter-RAT cell change order procedure to have completed successfully; 

5.4.6.3 UE fails to complete an inter-RAT cell change order 

lfthe mter-R .. AT cell change order finls the UE sf'..all return to the other radio access teclmology and proceed as specified 
in the appropriate specificatio1J.S fo1 that RAT. 

The UE shall: 

l > nponfailure to establish the RRC connection as specified i.n subdause 5.3. 3: 

2> corJ.Sider the mter•-RA.T cell change order procedure to have failed; 

l"10TE: The celJ change was network ordered. Therefore, failure to change to the t.arget J?Cen should not cause the 
UE to move to DE-controlled cell selection. 
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5.5 M easurernents 

5.5.1 Introduction 

The UE reports measnremen1 information i.n accordance with tJ1e rneasurement configuration as provided by E­
UTRAN. 1~ -UTRAN provides the measurement con:fi gnration applicable for a UE in RR C _ CONNECTED by means of 
dedicated signalling, 1.e. using the R.RCConm?ctionReconfig-uration message. 

The UE can be requested to perfo.trn the following types of measure.tnents. 

fnt1:1-frequency measure111ents· measurements at the downlin1: caffier freque11cy(ies) of the se1ving cell(s). 

lnter-freq_uency measurements· tn.easurernents at frequencies H•.at differ from any of the downhnk carrier 
frequency(1es) of the serving cell(s). 

[nter-RA_T rneasurernents of UTRA_ frequencies 

fnter-R.r\T 1J1easurements ofGERAN frequencies. 

lnter-HAT measurements ofCDI'vJA2000 HRPD or CDI'vJA2000 lxRTT frequencies. 

The measurement configuration includes the following parameters: 

Measurement objects: The objects on winch the UE sf'..all perform the measurements. 

For intra-freq_uency an_d inter-frequency measurements a rneasurernent object is a single E-UT1lA cartier 
frequency. Associated with this carrier frequency, E-UTRAN can configure a list of cell specific offsets, a 
list of 'blacklisted1 cells and a list of 'whitellsted' cells. Blacklisted cells are not considered 111 event evaluation 
or measurement reporti11g. 

For in_ter-RAT UTHA measurements a rneasurement object is a set of cells on a single UTHA carrier 
frequency. 

For inter-RAT GERAN measurements a rneasurement object is a set of GERAN carrier frequencies. 

For inter-Rt\ T CDI\1A2000 1J1easu1ements a measurement object is a set of cells on a single (HRPD or 
] xRTT) carrier frequency. 

NOTE l: Some measurements using the above ment10ned measurement objects, only concern a single cell, e.g. 
measurements used to report 11eighbouring cell syste1J1 information, PCell UE Rx-Tx time difference, or a 
pair of cells, e.g. SSTD measurements between the PCell and the PSCell. 

2. Rrpo1iing configurations: A list of reportmg configurat1011s where each reponing configuration consists of the 
follo;ving· 

Reporting criterion: The criterion that triggers the U1~ to send a measuretnent report. This can eitt1_er be 
periodical or a smgle event descript10n. 

Reporting form.:tt: The q_uantities that the LTE includes in the rneasurernent report and associated information 
{ e.g_ number of ce11s to repent). 

3. l\ika~urcmeu.t identities: A list ofmeasu.reme11t identities ·where each measurement ide11ti.ty lirlls one 
rneasurement object with one reporting configuration By configuring multiple rneasurement identities it is 
possible to link more tt•.an one rn.easurernent object to the same rep0tting configuration, as we11 as to link more 
than one reporting corJigurntion to the same measuremem obJect The measurement 1dentity is used as a 
reference mnnbe1 i11 the 1J1easurement report. 

4. Quantity ronfigurations: One quantity configuration is configured per RAT type. The quantity conJlguration 
defines the measurerrient quant1t1es and associated filtering used for all event evaluation and related reportmg of 
that measurement type. One filter can be configured per measurerrient quant1ty. 

5. IV[easurement gaps: Periods that the UE may use to perform measurements, i.e no (1JL, DL) transmissions are 
scheduled. 
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E-TJTB~A..N only configures a smgle measurement o"qject for a g1ven frequency, 1.e. it 1s not possible to configure nvo or 
more measurement objects for the same frequency w1th different associated parameters, e.g. different offsets and/ or 
blacklists. E-UTRAN may configure multiple: instances of the same event e.g. by configu.ri11g two reporting 
configmations with different thresholds. 

The UE maintains a single measurement object list, a single reporting corJigurntion list, and a single measurement 
id.entities list. The measurement object list includes measure111ent o~jects, that are specified per RAT type, possibly 
including intra-frequency object(sJ (Le. the object(sJ corresponding to the serving fiequency(ies)), inter-frequenr.,)' 
object(s) and inter-RAT objects. Simi.latly, the reporting configuration :Ust includes E-UTRA and inter-RAT repotting 
con.fl gurati.ons_ Any rneasurement o"qject can be linked to any reporting configuration of the same RAT type. Sorne 
reportmg configurations may not be linked to a measurement object Likewise, some measurement objects may not be 
linked to a reporti11g configuration. 

The measurement procedures disfrt1_guish the fo1lov-,it1_g types of cells: 

l. The serving ce11(s)- these ate the P('e11 and one or more SCe11s, if configured for a UE suppotting CA. 

2. Listed cells - these are cells listed w1thin the measurement objectis). 

3. Detected celL~ -these are cells that ate not listed within the measurement object(s) but are detected b)' the UE on 
the carrier frequency(i.es) indicated by the measurement object(s) 

ForE-UTRA. the UE measures and reports on the serving cell(sJ, :Listed ce11s, detected cells and, fot RSSI and channel 
occupancy measurements, the UE measures and 1eports on any reception on the indicated frequetK)'. For iJHer-RA T 
UTRA, tt1_e UE measures and reports on listed cells and optionally on cells that are vvithin a range for which reporting is 
allowed by E--UTRl\.N. For inter-RAT GER.AN. the UE measures and repo1ts 011 detected cells. For inter-RAT 
CDNlt\2000, the LYE 1J1easures and reports on listed cells. 

l"10TE 2: For inter-RAT UTHA and CDfv1A2000, tt1_e UE measures and reports also on detected cens for the 
purpose of SON. 

NOTE 3: This s11ecification is based on the assumption that typically CSG cells of home deployment type are not 
indicated within_ the n_eighbour list. Furthen:nore, tt1_e assumption is that for non-horne deployrnents, the 
physical cell identity is unique within the area of a large macro cell (i.e. as for UTRA_N). 

\Vhenever the procedural specification, other than contained in sub-clause 5.5.2, refets to a field it concerns a field 
in_cluded in the f'ari\11?asConfig unless ex-plicitly stated otherwise i.e. only the measurement con.figuration procedure 
covers the direct UE action related to the received measConjig. 

5.5.2 Measurement configuration 

5.5.2.1 General 

E-UTRAN applies the pffJcedure as follows. 

to ensure tt•.at, -vvhen_ever the UE has a ml?asCon.fig, it includes a m1?asObJ1?ct for each serving frequency; 

to configure at most one rneasurement identity using a reporting configuration with the purpose set to 
reportCGI; 

for serving frequencies. set the E.t\.RFCN within the corresponding measOb,_;ect acco1di11g to the band as used for 
receptjon/ transrnission: 

The UE shall: 

1> if the received ml?asCon.fig includes the m1?asObJ1?ctT0Rr1movt--L1st· 

2> pefform the measurement object removal procedure as specified in 5.5.2.4; 

l> if the received rneasConfig includes the rneasOb1ecrT0AddVJodList: 

2> perform the measurement object addition/ modification procedme as specified in 5.5.2 5; 

l> if the rece1vecl ml?asConjig includes the reportConfigToRemoveList: 
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2> perform the reporting configumtwn removal procedure as specified in 5.5.2.6; 

1 > if the received measCml}ig inclmfos the reporiConfig ToAdd1\1odList: 

2> pertbrm the reporting conf1hiuration adcht1011/ modi±lcat1011 procedure as speclf1ed in 5.5.2.7; 

1> if the received m!?asCon.fig includes the quantityConjlg: 

2> pe1form the quantity configuration procedure as spe:eified in 5.5.2.8; 

l> if the received rneasConfig includes the rneasfdToR._(?mow!List: 

2> petform the measurement identity removal procedure as specified in 5.5.2 2; 

l> if the recei-vecl m!?asConjig includes the measldToAddkfodList: 

2> perform the measurement identity addition! tnodificationprocedure as specified in 5.52.]; 

l> if the received measCor1fig includes the measGupCor1fip_,· 

2> perlOrm the measurement gap configumtrnn procedure as specified m 5.5.2.9; 

!> if the received measCmifig inclmfos the s-A1easure. 

2> set the pararneter s-A1easure within VcwA1easCotffig to the lm:vest value of the RSRP ranges indicated by the 
received value of s-Afeasure; 

l> if the rece1ved m!?asConjig includes the preRegistrationlnjOHRPD: 

2.> fonvard the preR!?gisirationJnfi;HRPD to ('DJv1A2000 upper layers; 

l> if the received measC011fig includes the .~peedSwtePars: 

2> set the parameter spe!?dS'tat!?Pars within Vi1rlvfeasConf1g to tt1_e received value of spe!?dS'tat!?Pors; 

!> if the received measCmifig i.nclmfos the allowlnierrupfim1s· 

2> set the para..'lleter a!!owlnrer.ruprions within VarJ\ieasConfig· to the received value of a!!owlnterruptions; 

l > if the .received nwasConjlg includes the u!-Dd,?vConjig 

2> set the parameter u!-De!ayConjig within VarA1easConjig to the received value of ul-De!ayCon_fig; 

2> configure the PDCP layer to apply u!-De!ayConfig: 

5.5.2.2 Measurement identity removal 

The lJE shall: 

1 > for each measld included in the .received 1neasld~·;Rernov1.?Ust1hat is part of the cur.tent \)E confi.gu.ration in 
Varkt!?asCon.fig 

2> remove the emry with the matching measld from the measidList within the VarAfeasCor1fip_,; 

2> remove the measurement repmtmg entry for this m.::asld from the C,'arAkasR.::po.rtList, if included; 

2.> stop the periodical reporting ti.mer or time.t T32 l, '.vhkhever one is mnning. and reset the associated 
information (e.g. tim!?To Trigger) for tt1js m!?asld: 

NOTE: The UE does not consi.de1 the message as erm11eou.s if the meas!dToRemoveList i11cludes ar~y rneasld 
value that is not part of the current LTE confignrntion. 

5.5.2.2a Measurement identity autonomous removal 

The UE shall: 

l> fo1 each meas!d included in the measldList ;vithi.n Vim.\:feusCon_fig: 
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2> if the associated reportConjig concerns an event involving a serving cell while the concerned serving cell 1s 
not configured: 

3> rernove the mc?asld from tt1_e mea":J-Jdlist within the Vari\11.?asConfig; 

3> re!n.ove the 1i1.easurement reporting entry for this measld from the VarlvfeusReportList, if included; 

J> stop the period1cal reponing tuner if mnmng, and reset the associated infonnat1011 (e.g. tim>!ToTriggc?rJ 
for this rneasld; 

l"1OTE 1. The above UE autonomous removal ofmeasfds applies only for rneasurement events Al, A2, A6, and 
also applies for events AJ and .A.5 if configured for PSCelL 

NOTE 2: \Vhen performed dnring re-establishment, the UE i.s only configured with a prirrnuy frequency (i.e. the 
SCe11{s) are released, i.f configured). 

5.5.2.3 Measurement identity addition/ modification 

E-UTRAl"1 applies the procedure as follows: 

configure a rneasld onl)' i.f the conespondi.ng measurement object, the corresponding mpo.tti.ng confignrnti.on and 
the corresponding quantity configuration, are configu.ted; 

The UE shall: 

l> for each measld included in the received mc?asid1~;A ckiktodUst: 

2> if an entry with the matching ,neas[d exists i.n the nwas[dUst within the VadvfeasConftg. 

J> replace the entry w1th the value received for t.l-iis measI d; 

3> add a new entry for this rneasld within the Vcu~A1easConjig; 

2> remove the measurement repo1ting entry for this rneasld frorn the Vi1rAieasRqJortl1st, if included: 

2-> stop the periodical reporting ti.mer or time.t T32 l, '.vhkhever one i.s mnning. and reset the associated 
information (e.g. tfm(?To Trigger) for tt1js m(?asld: 

2> if the triggerT).pe is set to periodical and the pur~oose is set to reportCG! in the repm~tC011fig associated with 
this rneasfd· 

J> if the meas0~1ect associated w1th this nF!asld concerns E-UTRA: 

4> i.fthe si-Requc?stPorliO is included i.n the rc?por-:Confl.g associated v.dth this measf,-1: 

5> start timer T32l with the ti.me1value set to 150 ms for this :neas!d; 

4> else: 

5> start ti.mer T321 with the timer value set to J second for this nlt'as!d; 

3> else if the mc?as0~1ect associated with this measid concerns UTRA: 

4> if the si-RequestForHO is included in the reportConJ1g associated with this m(?osld: 

5> for UTRA FDD, start timer T32l with the ti.me1 value set to 2 seconds fo1 this measld; 

5> for lJTRA TDD. start t1mer T321 with the timervalne set to [l second] for this measjd; 

4> else: 

5> start timer T321 ·with the timer value set to 8 seconds for this measid; 
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4> start timer T32l with the timer value set to 8 seconds for this mqasld; 

5.5.2.4 Measurement object removal 

The GE sh;;ll: 

l > for each measO}~1ectld included in the received ,neasObp?ctToRemoveLtsf that i.s part of the current UE 
con_figuration_ in 1/arAfeasConjlg: 

2-> remove the entry with the matching ,neasOhp?ctld from the measObJect!.ist within the Vari\{easConfig; 

2> remove all measfd associated ·with tills measObJectld from the mE"asldListw1t.rii11 the Var.1.VeasConfig, if any; 

2> if a measid is removed from the mE"asldList: 

3> remove the measurement reporting e11try for this measid froin_ the VarA1easRepm-tUst, if included; 

3> stop tt1_e periodical reporhn_g timer or timer TJ'~ l, -..vt,jchever one is n1nning. and reset tl1e associated 
infonmuion (e.g. rimeToTrigger) fortl11s measid; 

NO'D:':: The UE does not con.sider the rnessage as erroneous if the mr?osO1~Jr?ctT0RemovcList in_r;ludes arry 
mcasOf.p?ctidvalue tt•.at is not part of the current 1JE configuration. 

5.5.2.5 Measurement object additioni modification 

The GE sh;;ll: 

l > for each measO}~1ectld included in the received ,neasObp?ctToA.ddlvfodLtsf· 

2> if an emry with the matching measOb._;ectld exists in the measOhJectList within the Var1\1easC011fig, for this 
entry. 

3> reconfigure the with the value recerved for tills measO~,1ect, except for the fields 
ce !ls To A ddi\1odList. o U/CkLells.1 O/WC/M,OC!J'a!SI, w hiteCe llsToA dd-UodList, a!tTTT-C e !ls To Add~, fodList, 
ce!!sToRemoveList, b!ackCe!!sToRemoveList, whiteCellsToRemoveList, a!tTTT-Ce!!sToRemm·eList. 
1neasSub/i-amePatteruCon/ig"l'leig!t and measDS-Coufig; 

3> if the 1eceived measO~;ect includes the cellsToRemoveList: 

4> for eact1_ rxl/Jndr?x included in the rxllsToRcmoveList: 

5> remove the entty with the matching ce!!Jndex from the ce!!s ToA .-.ldt\1odUst; 

J> if the recerved measO~Ject includes the cellsToAddA1odList: 

4> for each cd!Jndex value inclmfod in the ce!!sToA dd1\1odLisi: 

5> if r:rn ent~y ·with the matchi11g ce!!Index exists in the cellsToAddlvlodList: 

6> replace tt1_e entry with the value received for this cdlfndr?x; 

5> else· 

6> add a new entry for the received ce!!lndqx to the ce!!sToAdd.AiodList; 

3> if the received measOhJect includes the h!ackCellsToRemoveLtsf: 

4> for each cell.Index included in the b!ackCel!sToRemoveList: 

5> remove the entry -..vith the matching cr?!!Index from the hlackCe!!s To.A ckiktodList: 

NOTE 1: For each ce!![ndex included in the hiackCe!!s T0Rern01:1?Ust that conce.ms overlapping ranges of cells. a 
cell is removed from the black fo,i of cells only if all cell indexes containing i.t are removed. 

3> if the 1eceived measO~;ect includes the blackCe!!sToAddJ\1odList: 

4> for eact1_ cd/Jndr?x included in the b!ackCe!!sT0Add1\1ot-1Ltst: 
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5> if an entry w1th the matching ce!!lnde>: 1s included in the blackCellsToAddA1odList: 

6> replace the entry with the value received for th.is cell Index: 

5> else: 

6> add a new entry for the received rxlllndr?Y to the blackC'r1UsT0AddA1odl1st; 

3> if the 1eceived measO~;ect includes the whiteCe!!sToRemoveList: 

4> for each celllndex included 111 the whiteCellsToRernoveLisr: 

5> remove the cntty with the matching ce!!Jndex from the 1+1uteCellsToAdd\1odUst; 

NOTE 2: For each ce!!lnde>: mcluded in the -,vhiffCd!sToRemov!?List that conce111s overlapping ranges of cells, a 
cell is 1emoved from the white list of cells only if all cell indexes contairiing it are removed. 

3> if the received measObJect includes the vrhiteCellsToAddA1odList: 

4> for each cell!ndex included in the wl!iteCe!lsToAd.-Eti,fodUst: 

5> if an em1y ;vith the matching ce!!l!!dex is included in the whiteCe!lsToA.ddA1odList: 

6> replace the entry 1.vith the value received for this celllndex; 

5> else. 

6> add a ne,v entry for the received celllndeJ: to the whiteCellsToAddAiodList; 

3> i.fthe received measObJect includes the alfTIT-CdlsToRemoveUst· 

4 > for each cell!ndex included in the altTTT-CellsToRemoveList' 

5> remove the entty with the matching ce!!fndex from the altTTT-CellsT0Add1\1ot}L1st: 

NOTE 3: For each ce!!Jndex included in the aliTTT-CellsT0RemoveL1sf that concerns overlapping ranges of cells. a 
cell is removed .from the list of cells only if all cell indexes containing it are removed. 

3> if the received nwasOi~1ect includes the ct!tTTT-Cel!sToA.ddA1odList. 

4> for each celllndex value included in_ the a!tTTT-CellsToAckD'viodUst: 

5> if an entty with the matching ce!!Jndex exists in the al1TTT-CellsToAdd\1odLisf· 

6> replace the entry with the value recerved for tills celllndex; 

5> else. 

6> add a new enny for the received cell!ndex to the a!tTTT-Ce!!sToAddJ\1odList; 

3> if the received measOb1ect includes meosSu1~_framePotternConfigNeigh· 

4 > set rneasSubframePatternConjigNeigh within the VadvfeasCml}ig to the value of the .teceived field 

J> if the recerved measO~Ject includes measDS-,Conjig: 

4> if meas:DS-Con.fi,g is set to setup: 

5> if the received measDS-Config i11cludes the meusCSJ-RS"-ToRemoveList' 

6> for each measCSJ-RS-ld included in tt1_e measCSJ-RS-ToR<:maveList: 

7> remove the entry with the matchjng measCSI-RS-[d frorn the measCSI-R.S-ToAddt\1odList; 

6> iJ an entry ,vitt1_ the rnatching m(?asCSI-RJS'-Jd exists in the measCSl-RS-ToAdd1\1ot}L1st: 
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7 > replace the entry with the value received for this measCSJ .. R._S-J d; 

7> add a new entry fc,rthe received measCSI-R-5-ld to the rru?asCSI-f..~S'-ToAddAdodList; 

5> set other fields of the nu?asDS·-Config within the Var.A1easConJ1g to the value of the received 
fields; 

5> perform the discovery signals measurement timing cotlfigurati.on procedure as spcciii.ed in 
5.5.2.]0; 

4> else: 

5> release the discove1y s1gnals measurement configurat1011; 

3> for each rneasld associated with this rneasOb;ectid in the measldUst within the Var1\1easConfl.g, if any: 

4> remove the measurement reporring entry for th1s measfd from the Var.1.VeasReporrLi st, if included; 

4> stop the periodical reporting tj_rner or timer T321, -vvhichever one is mrming, and reset the associated 
informat1011 (e.g. timeTo'JJ·igg,c?r) for this measld; 

2-> else: 

3> add a new entry for the 1eceived measO~;ect to the measOb1ectList ·withi11 Var1\1easC011fig; 

NO'D:': 4: UE does not need to retain ce!!P'orFVhff:hToReportCGI in the measObp:ct after repenting cgi-In,fb. 

5.5.2.6 Reporting configuration removal 

The UE shall: 

l > for each rc?por-:Configld included in the received reportCou/igToRe,nm·eUst that is part of the cm rent UE 
con.figuration_ in 1/arAfeasConjlg: 

2> remove the e11try ·with the matching reportConjig!d fm1J1 the reportC011figList withi11 the VarA1easConjig; 

2> remove all measfd associated ·with the reporrConjigld from the mc?asldList w1ttJ.11 t.l-ie Var.A1easConfig, if any; 

2> if a measid is removed frorn the meas!dUst: 

J> remove the measurement reportmg entry for this measld from the C,'arAieasRepo.rtLisr, lf mcluded; 

3> stop tt1_e periodical reporhn_g timer or timer TJ'~ -..vt,jchc·ver one is n1nning. and reset tl1e associated 
infot111ation (e.g. timeToTrigger) forth.is 

NOTE: The UE does not consider the message as erroneons if the reportCon.._figToRc?moveLtsf includes any 
reportCmtfigldvalue that is not part oftt1_e current UE configuration 

5.5.2.7 Reporting configuration addition/ modification 

The UE shall: 

l > for each rc?por-:Configld included in the received reportCou/ig T oAd,:fil,fodUst: 

2> if an emry with the matching reportConfigl d exists in the .reponConfigLisr within the 1/ a.rkfeasConjig, for 
this ent1y. 

3> reconfigure the entry -vvith the value received for this rc?portConjig; 

3> for each measid associated with this reporfConfl.gJ,-1 included in the ,neasldList '.vitJ1in the 
VadvfeasCmtfig, if any. 

4> remove the measurement reporti11g e11try for this measld fro1J1 in Vim.\:feusReportList, if included; 
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4> stop the periochcal reponing tnner or timer T321, whichever one is nrnning, a..~cl reset the associated 
informat1011 (e.g. timeTo'JJ·igg,!?r) for this measld; 

3> add a new entry for the 1eceived reportConjip_, to the re_portConjigList within the VarA1easConfig: 

5.5.2.8 Quantity configuraHon 

The UE shall: 

l> for each ltA.T for winch the received quantityConffg- includes parameter(s): 

2> set the corresponding parameter(s) in quonfltyConjlg within Vi1rAfrasConffg to the value of the received 
quantityConjig param.eter(s); 

1 > for each measld included in the ,neas[dUst within T/arlvfeasCoufig: 

2> rerr.!.Ove the measurement reponing entry for tills measfd from the VmA1easReponList, if included; 

2> stop the periodical reporting timer or ti.mer 
information (e.g. tlrneToli·iggc?r) for this 

5.5.2.9 Measurement gap configuration 

The GE sh;;ll: 

l > if rneasCiapConfl.g is set to setup· 

whichever one is rnnning, and reset the associated 

2> if a measurement gap co1lfigu1:1tio11 is alfeady setup, release the measurement gap co1lfigu.mtio11: 

2> setup the rneasuremen_t gap configuration indicated by the measGapConffg in accordance 1vith the received 
gapOffset, i.e., the first subframe of each gap occurs at an SFN and snbfra.'lle meeting the following conclit10n 
(SFN and subframe of1vICG cells)· 

SFN mod 7 = FLOOR(ga_pt~(f..w:t/10); 

subframe~-- gapCJff.~'et mod JO: 

with T = l\1GRP/10 as defined in TS 36.133 [16]; 

NOTE: The UE applies a single gap, which tin1ing is relative to the L\1CG cells, even when configured with DC. 

l> else: 

2> release tl1e measurement gap configuration; 

5.5.2.10 Discovery signals measurement timing configuration 

The TJE shall setup the discovery s1gnals measurement tinnng configuration (Dfv1TC) in accordance with the received 
dmtc•-PeriodOffset, i.e., the first subframe of each DNlTC occasion occurs at an SFN and subframe of the PCell meetmg 
the followi11g condition. 

SFN mod T= FLOOR(dmfc .. QfjSc?t/10); 

subframe_-_: dmfc-OjjSei mod JO; 

with T= drnfc .. Periodicity/10; 

On the concerned frequency, tt1_e UE shall not consider discovery signals transmission in subfrntnes outside the DNJTC 
occasrnn. 

JGPP 

DAINGEAN 0003432 



Release 13 108 3GPP TS 36.331 V13.0.0 (2015-12) 

5.5.3 Performing measurements 

5.5.3.1 General 

For all measu.reme11ts, except for UE Rx--Tx time difference measurements, RSSl and chmmel occupancy 
measurements. the UE applies the layer 3 filtering as specified in 5.5, 3.2. before using the measured results for 
evaluation_ of reporting criteria or for measurement reportis1g. 

The UE shall: 

l> whenever the UE has a rneasConfig, pertbrm RSRP, RSRQ and RS-SlNR (lf mdicated m the associated 
reportConjig) measurements for each servmg cell as follows: 

2> for the PCell, apply tt1_e ti.me dorn.ain rneasurernent resource resttiction in accordan_ce with 
measSubframc?ParffrnPCell, if configured; 

2> if the UE supports CRS based discove1y signals measurement: 

J> for each SCell m deactivated state, apply the d1scovery signals measurement timing configuration 111 

accordance ·with rneasDS-Config. if configured within the rneasOb._;ect corresponding to the frequency of 
the SCcll: 

l> for each f!F!asld included 111 the measldList w1thin VmA1easConjig: 

2> if the purpose for the associated reportCanfig is set to reportCGl: 

3> if si-RequestFOrHO is configured for the associated re_portConjig. 

4> pe1form the corresponding measurements on the frequency and RAT ind1cated in the associated 
measObJecr using autonomous gaps as necessa...ry; 

3> else: 

4> perform the co1Yesponding measurements on the frequency and RAT indicated in the associated 
measO!J,,1ecf using available idle pe.tiods or using autonornous gaps as necessa.ty; 

NOTE l: If autonomous gaps are used to pe1form measurements, the UE 1s allowed to temporanly abmt 
comrnu.nication with all se1ving cell(s), i.e. create autonomous gaps to pe1fonn the c0Hespo11di11g 
measu.tements within the li.n1its specified in TS 36.J 33 [16]. Othenvise, the LIE only supports the 
measurements vdth the purpose set to reportCGJ only if E-UTHAN has provided sufficient idle periods. 

3> tly to acqu.i1e the global cell identity of the cell indicated by the cell.l~'orf'VhichToRe_portCGJ in the 
associated ,neasOb;ect by acquiring the relevant system information from the concerned cell; 

3> if the cell indicated by the cel/ForWhichToReporrCGJ included in the associated measOb1ect is an E .. 
UTRr\N cell· 

4> try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell; 

4> try to acquire the trackmgAreaCode in the couce.tned cell: 

4> try to acquire the list of additional PLlVlN identities, as included in the p!mn .. IdenrityList, if multiple 
PL?v1N id.entHjes are bffJadcast in the conce1ned cell; 

NO'I~~: '~: The 'primary' PLJ\tJN is part oftt1_e global cell identity 

3> if the celJ indicated b~i the cel!PorW7tich ToReporiCGl inclmfod in the associated nwasOhJect is a UTRAN 
cell: 

4 > try to acquire the LAC, the RAC and the list of additional PLMN identities. if multiple PLMN 
identities are broadcast in the concerned cell; 

4> t1y to acqmre the CSG ident1ty, if the CSG identity is broadcast in the concerned cell; 

3> if the celJ indicated by tt1_e cel!FarWhichToReportCGl included in the associated meos01~J(?Cf is a (}ERAN 
cell: 
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4> t1y to acqmre the RAC in the concerned cell; 

3> if the celJ indicated b~i the cel!PorW7tich ToReporiCGl inclmfod in the associated nwasOhJect is a 
CDMA-2000 cell and tt1_e cdmo?OOO-Typ(? included in the measOhJect is typd-J.RPD: 

4 > try to acquire the Sector ID ic, the concerned cell; 

J> if the cell indicated by the cellForVVhichToReportCGI mcluded m the associated rneasObpxr is a 
CDN1A2000 cell a11d the cdma2000-Ty_pe included in the measObJect is type lXRTT: 

4> try to acquire the BASE ID, SID and N[D is1 the concerned cell; 

2> else: 

J> if a measurement gap configumt1011 is semp; or 

3> i.fthe UE does not reqnire rneasure.tnent gaps to perform the conce.tned rneasurernents. 

4> if s-A1easure is not configured; or 

4> if s-1\1c?asiwc is configured an_d the PCe11 RSRP, after layer 3 filteri.n_g_ is lmver than_ this value: or 

4> if rneasDS-Cor1fig is configured in the associated measOb_1ect: 

5> if the UE supports CSl-RS based d1scovery signals measurement; and 

5> if the evelltld in the associated reportConf1g is set to eventC l or even1C2. o.t ii reportStrm1g1?stCSJ­
RS:-, i.s included in the associated reportConjig: 

6> perfonn the couesponding measurements of CSI-RS resources 011 the freque11cy i11dicated i11 
the conce.tned measOi~1ecf, applying the discovery signals measurement timing configmation 
in accordance \Vith measDS-Canjlg in the concern_ed ml?asO,?;ect; 

6> ;,f re_portCRS-A1eas is included in the associated reportConjig, perform the corresponding 
measurements of neighbouring cells on the frequencies indicated in the concerned ,neasOb;ect 
as folJows: 

7> for 11eighbouring cells on the pri1!'..ary frequency. apply the time domain measure1J1ent 
resource restriction in acco.tdance '.vith measSubf"ramePatternCortfigl'/eigh, if configured in 
the con_r;etned measOb_,1ect: 

7> apply the discovery signals measurement tin1ing configu.mtion in accordr:rnce with rneasDS­
Config in the concerned nwasOhJect; 

5> else: 

6> perfonn_ the corresponding measurements of neighbouris1g cells on the frequencies and RATs 
indicated in tt1_e concerned m1?asOf.J1?ct as follovvs· 

7> _fo.t neighbouring cells on the primary frequency. appl)' the time domain rneasurement 
resource restriction in accordance with meosSti1~.fromePotternConf1gNeigh, if configured in 
the concen1ed measOlJect, 

7> if the UE suppo.tts CRS based discove.ty signals measurement. appl)' the discovery signals 
measurement timi.ng configuration in accordance with measDS-Conjlg, if configured in the 
concerned m1?os01?J1?ct; 

4 > if the ue-RxTxTinwD!}]Perwdica! is configured in the associated reportCon/ig: 

5> perform the GE Rx--Tx t1me dlfference measurements on the ?Cell; 

4> if the re_partSSTD-Afeas is set to trul? in the associated r1?portCan_fi,g 

5> pe1foffJ1 SSTD measurements between the PCell r:rnd the PSCell; 

4> if the measR._2)-S,J .. R._eporrConjig is configured in the associated reportConfig: 
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5> perform the RSSl a.>J.cl channel occupancy measurements on the frequency indicated ill the 
associated rneasOb1ecr; 

2> perform the evaluation ofrepo1ting criteria as specified in 5.5A; 

NOTE 3: The s-A1easure defines when the UE is required to perfonn measurements. The UE is ho;veve1 allo;ved to 
pe1form rneasurements also ·when the PCell RSRP exceeds s-A1easure, e,g .. to .tneasure cells b.t0adcasting 
a CSG identity following use oftt1_e auton0tnous search function as defined in TS ]6. 304 [4J. 

5.5.3.2 Layer 3 filtering 

The UE shall: 

l > for each rneasurement quantity that the UE performs measurements according to 5,5.3. J · 

NOTE l: This does not include quantities configured solely for UE Rx.-Tx time difference. SSTD measurements 
and RSSI and channel measurements i.e. for those types of measurements the UE igno1es the 
frtggerQuanfify and re1wr·/Ouw1til 

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reportmg, by 
the following formula· 

F;, = (l-a)-F;,_1 +a-lvl,, 

where 

_lffr. ls the latest received rneasurernent result from the physical layer; 

Fu is the updated filtered measu.rem.e11t result, that is used for evaluation of 1eporting criteria or for 
rneasurernent reporting; 

P~-r is the old filtered measurement result, where Fo is set to fti.1 when the first measurement result from 
the physical layer is received; aI,d 

a = ] n(k/4
), vvhere k is the ff lterCoef/icient for the cottesponding measurement quan_ti ty received by the 

quantityConjig; 

2> adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing 
that thefiltffCoej)lcient k assumes a sarnple rate equal to 200 ms; 

NOTE 2: ff k is set to 0, no layer 3 filteting is applicable. 

NOTE 3: The filterillg is performed in the sa.'lle domain as used for evaluatwn of reporting cnteria c,r for 
measurement reporting, i.e., logarithmic filtering for logaritlnnic measurements. 

l"1OTE 4: The filter input rate is implementation dependent, to fulfil the performance requirements set in [16]. For 
fi1nher details about the physical layer measurements, see TS J6.l3J [16 !. 

5.5.4 Measurement report triggering 

5.5.4.1 General 

If security ha-; been activated successfully. the UE shall: 

l> for each f!F!asld included 111 the measldList w1thin VmA1easConjig: 

2> if the correspondi.Jig repor1Conjlg includes a purpose set to reportS"tronges-:Ce!!sPorS"ON. 

3> consider any neighbou.dng cell detected on the associated frequency to be applicable; 

2> else if the corresponding r(?portConjig includes a purpose set to reportCGI: 
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J> consider any neighbouring cell detected on the associated frequency/ set offrequenc1es (GER .. A.N) which 
has a physical cell identity IT'..atching the value of the cd!ForWhichToR>!po.rtCGI included in the 
correspo11di11g measO~;ect withi11 the VarA1easConjig to be applicable; 

2> else: 

3> if the corresponding measOhJecf concerns E-UTRA: 

4> if the ue-R-rTxTirneD{,(i1Periodica! is configured in the co1responding re_portConjig. 

5> consider only the PCe11 to be applicable: 

4 > else if the reportSSTD-A1eas is set to true in the correspondi11g re_portConjig. 

5> consider the PSCell to be applicable; 

4> else if the eventAJ or eventA2 is configured in the corresponding reporiConjig 

5> cons1der only the serving cell to be applicable; 

4> else if cv1?ntC l or t'ventC2 is configured in the corresponding rt'portConffg; or if reportStrongestCSJ­
RSs 1s included i..~ the co1Tesponding reportConfig: 

5> consider a CSI-RS reson:rce on the associated freqnenc...J to be applicable when the concerned CSI­
RS :resource is included in the m1?asCS1-kS'-ToAdd1\,lodList defined within_ the f'orAfrasConfig for 
this rneasf d; 

4 > else if measR5S!-ReportCoufig i.s configured in the co.tresponding reportCml}ig. 

5> consider the resource mdicated by the measRSS'J-Conffg- on the associated frequency to be 
applicable; 

4> else: 

5> ifuseTVhiteCel!Lisi i.s se1 to TRUJT 

6> consider a..~- neigti:bouring cell detected on the associated frequency to be applicable when the 
concerned cell is included in the whiteCellsToAdd.A1odList defined ·withi11 the VarA1easConjig 
for 1hi.s measf,:l; 

5> else: 

6> consider arry neigt•bouring cen detected on tt1_e associated frequency to be applicable -..vt1_en tt1_e 
concerned cell is not included in the blackCellsToAddA1odList defined within the 
C,'arAieasConfig for this mqasld; 

5> for events involving a serving cen on 011_e frequency and neighbours on another freq_uency. 
consider the serving cell on the other frequency as a neighbouring cell: 

4 > if the corresponding reporiConjig includes alternativl? Time To Trigger and if the UE supports 
a!tl?rnativt'TimeToTrigger 

5> use the value of alterrwtiveTimeToTrigger as the time to trigger instead of the value of 
i.n the corresponding reportConfig for cells included in the alfTTT-

o c,'.lw,vw,,Lts; of the corresponding measObject: 

3> else if the conesponding measOb;ect concerns UTR/\ or CDl\lJA2000: 

4> consider a neighbouring cell on the associated frequency to be applicable 1-vhen the concerned cell is 
included 111 the c1?l!sT0Add.A1odList defined within the VatA1easConfig for tins measfd (i.e. the cell is 
included in the white-list); 

l"10TE 0: The UE may also consider a neighbouris1g cell on the associated UTRA frequency to be applicable when 
the concerned cell 1s included in the csg-,a!!owedReportingCells within the Va.rkfeasConjig for this 
measld, if conii.gured in the corresponding rneasOb__;ectUTRA,. (i.e. the cell is included in the range of 
physical ce11 identities for which reporting i.s allowed). 

JGPP 

DAINGEAN 0003436 



Release 13 112 3GPP TS 36.331 V13.0.0 (2015-12) 

J> else if the coHesponding measOlJect conce111s GER .. A,.N: 

4> consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned 
cell matches the ncc-Pamitted defined within the f'ari\11.?asConfig for this ml?asid; 

2> if the triggerT)pe is set to event and if the entry condition applicable for this event, i.e. the event 
corresponding with the e1:entld of the corresponding rl?por1Confl.g within VadvfeasCml}ig. is folfillcd fo.t one 
or more apphcable cells for all measurements after layer 3 filtering taken during tm1eT0Trigg1?r defi.n .. ed for 
this event within the vvhile the VarkteaslctportList does not i.n .. clude an_ measurement 
reporting ent1y for this cell triggers the event): 

3> include a rn.easurernent reporting entry 1.vithin the VC1rkfeasR("portListforthis meash1; 

3> set the !!urnberQfReportsSe,u defined within the Vari\feasReportList for this measld to O; 

J> include the concerned cell(s) in the cd!sTriggffedList defined within the VmA1easReporrList for this 
measld; 

3> iJthe UE supports T3 l2 and ifusf'T312 is included for this event and ifT310 is n1m1ing: 

4 > if T312 is not nwning: 

5> sta..rt timer T312 w1th the value configured in the corresponding mf'asOIJ.1ect; 

3> initiate the measnrernent reporting p.t0cedure. as specified in 5.5.5, 

2> if the triggf'rY)pe is set to evo:t and if the entry conchtrnn applicable for this event, i.e. the event 
correspondi11g ;vith the event.Id of the co1Yesponding reportConfi.g within 
or more applicable cells not included in the cellsTriggeredList for all measu.tements 3 fiHe.ti.ng 
taken 1..fori.n_g timeToT nggcr defined for this event v-li.H•fr1 the Var}vfeasConfig (a subsequent cen triggers the 
event): 

3> set the number(HReportsSenf defined wi.tltin the VadvfeasReportUst for this ,neas[d to 0; 

3> include the concerned cell(s) in the ce!ls'JJ·igg,er!?dLisr defined withm the C,'arAieasReportList for ttiis 
measld; 

J> if the UE supports T312 and iJuseT312 is mcluded for this event and lf T310 is 1u1ming: 

4> ifT3 l2 is not mrmjng: 

5> start tnrier TJ 12 ,vith the value configured in the correspond.mg rneasObpxr; 

3> initiate the measurement reporting procedure, as speciJled in 5.5.5; 

2> if the triggerTy_pe i.s set to eve!!t and if the leaving co11dition applicable for this evem is fulii.lled for one or 
rnore of the ce11s included in the cellsTriggere,:lLtsf defined within the VarA1easReportLtst for thjs nwas[dfor 
all measurements after layer 3 filtering taken during timeTo Trigger defined wi.tt1fr1 the Var1vfeasConfig for 
this event' 

3> remove the conce1ned cell(s) in the ce!lsTnggeredLtsf defined wi.tltin the VadvfeasReport!.ist for this 
mcasld; 

3> if the UE supports T312 and if useTJJ 1 is i11cluded for this event and if T310 is 1um1ing: 

4> iJ T3 l2 is not nmning: 

5> start timer T3 l2 '.vith the value configured in the corresponding nwasOhJect; 

J> if rqportOnLeave is set to TRUE for the con:esponding reporting configuration or if a6-R1.?portOnLeave is 
set to TRUE fo1 the corresponding reporting configuratio11: 

4> ini.ti.ate the measurement reporting procedure, as specified is1 5.5.5; 

3> if the cellsTrigg1?r1?,:lLtsf defined within the Vari\{easReportLtsf fot this meas!d is empty. 

4> remove the measurement reportmg entry within the C,'arAieasR>!po.rtList for this measld; 
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4> stop the periochcal reporring Um.er for this rneasI d, if running; 

2-> if the triggerType is set to eveut and if the entty condition applicable for thjs event, i.t\ the event 
correspondi.n_g -..vi.tt1_ the eventld of the corresponding repartConJ1g 1.vithin Varktc7asCon.fi,g, is fulfilled for one 
or more applicable CSI-·RS resources for all measurements a..-9:er layer 3 filtenng ta.ken during rimeToTrigger 
defined for this event w1tt!ln the m,'vle,ut.on/1:;,. while the 1/a.rkfeasR._(?portList does not include an 
measure111ent reporting entry for this a first CSI-RS 1esource triggers the event). 

3> include a measurement reporti.n_g en_try within_ the Vi1rAfrasRqJortl1st for this mc7osld; 

3> set the number(HReportsSenf defined wi.tltin the VadvfeasReportUst for this ,neas[d to 0; 

3> include the concerned CSl-RS resource(s) m the csi-R-5-,T.riggqrqdList defined w1thin the 
Var.lvleasReportList for this meas! d; 

J> initiate the measurement reporting procedure, as speclf1ed in 5.5.5; 

2-> if the triggerType is set to eveut and if the entty condition applicable for thjs event, i.t\ the event 
correspondin_g -..vitt1_ the eventld of the corresponding repartConJ1g 1.vithin Varkt!?asCon.fi,g, is fulfilled for one 
or rnore applicable CS[-RS resources not included in the csz-kS'-TriggeredUst for all rneasurements after 
layer 3 f1ltering taken during timc?ToTriggn· defined for tins event within the VarlYl!?asConjig (1.e. a 
subsequent CSI-RS resource triggers the event): 

3> set the numberOjt(tportsSent defined 1.vithin tt1_e 1/arkt!?oslctportList for this mea":J-Jd to O; 

3> include the concerned CSf-RS resource(sJ in the csf-Pu_t:;-TnggeredUst defined withjn the 
i/arkt!?oslc!?portList for this mem-Jd; 

3> initiate the measurement repo1ting procedure. as specified in 5.5.5; 

2> if the trigger'l)pe is set to !?V!?nt and iJ tt1_e leaving condition applicable for this event is fulfi11ed for one or 
more of the CSf.-RS resources inducted in the csi•-RS-'JJ·ig~<z,c?rc?dLisr defined witlnn the VarAieasReportLisr for 
this measid for all mea-;urements afte1 laye1 3 filtering taken during tirneToTrigger defined within the 
Vart\1!?asConjlg for thjs event: 

3> remove the concerned CSI-,RS resource(s) in the csi-RS-,'ff'l'ggeredLisr defined within the 
VarA1easReportList for this meas! d; 

3> -m'uc•m;r,,,c,;,vc is set to IT?. UE for the correspon_ding reporting configuration or iJ c2-
nc.v•, ,vnLw,n is set to TRUE for the correspond.mg repo1ting configuratrnn: 

4> initiate the measurement reporting procedure, as specified is1 5.5.5; 

3> if the csi-RS-TriggeredList defined within the Var.lvleasReportList for this measld is empty: 

4> remove the measurement reportin_g en_try within_ the [7 orAieasRqJortlzst for t.l1is m!?osld; 

4> stop the periodical repotting timer fot thjs nwas!d, if tutmjng; 

2> if measRS2,J .. R._eportConjig lS included and if a (first) measurement result is available: 

3> include a measurement reporting entry within the Vi1rAieasRqJortl1st for this m!?osld; 

.3> set the numbe,~()JReportsSent defined within the Var.lvleasReportList for this measld to O; 

3> initiate tt1_e measurement reporting procedure as specified in 5.5.5 immediately after a first RSS[ sample 
value 1s reported by the physical layer; 

2> if the purpose is included and set to reporiSfrongestCe!!s or to reportSfrongestCeiisForSO]V arid if a (first) 
measurement result is available: 

3> include a measurement reporting entry within the v·~arAfeasReporfUstforthi.s measl,-1; 

3> set the numberOfReportsSent defined w1ttiin the Var.1.VeasReportList for this measld to O; 

3> if the purpose is set to r!?portStrong!?stCe!!s and reportS'trongestCS1-R5.)~" is not included· 
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4> if the r!?portAmount > l: 

5> initiate the measurement reporting procedure, as specified in 5.5 5, immediately after the quantity 
to be reported becomes available for the PCell; 

4> else (i.e. the re_portAnwunt :-_- 1): 

5> initiate the measurement reporting procedure, as speclfied in 5.5.5, 1111111.edrntely after the quantity 
to be reported becomes available: for the PCell and for the strongest cell am.011g the applicable 
cells, or becomes available for the pair of PCell and the PSCell hi case of SSTD measurements; 

3> else if the purpose is set to reportStrongesrCellsForSOlvr: 

4 > initiate the measurement reporting procedure, as specified in 5.5.5, when it has detenniued the 
strongest cells on the associated freq_uen.::.-y; 

2> upo11 expiry of the periodical reporting timer for this meas!d: 

3> ini.ti.ate tt1_e measurement reporting procedure, as specified in 5. 5,5; 

2> if the purpose is included and set to report()][ and if the UE acquired the information needed to set all fields 
of cgi-Jnf,; for the requested ce11: 

3> include a n:ieasurement reporfoig e11try ·withi11 the VarA1easRepm~tList for this rneasld: 

3> set the numberOfReportsSent defi..>1ed w1ttiin the Var.1.VeasReportList for this measld to O; 

3> stoptimet T32l, 

J> initiate the measurement reporting procedure, as speclf1ed in 5.5.5; 

2> upon expiry of tt1_e T]2l for this nu?asld' 

3> include a 1J1easure111ent 1eponing entry within the Vim_\:feusReportList for this meas!d; 

J> set the nurnbe.rOJReportsS>!nt defined within the 1/arlYic?asReportList for tins measfd to O; 

3> initiate the measnrernent reporting p10cedure. as specified in 5.5.5, 

NOTE 2: The UE does not stop the periodical reportmg w1th trigger'J)pe set to event or to periodical while the 
cotTesponding measurement is not pe1formed due to the PCell RSRP being equal to or better than s­
lvfeasure 01 due to the measurement gap not being setup. 

NOTE 3: lf the UE 1s corJigured w1th DRX, the UE may delay the measurement reporting for event triggered and 
periodical triggered measurements until the Active Time, which is defined in TS 36.321 [61. 

5.5.4.2 Event A1 (Smving becomes better than tt1rnshold) 

The UE shall: 

l> consider the entenng condition for this evem to be satistled when condition Al••l. as specified below, is fulfilled; 

l> co:r.sider tt1_e leaving condition for this event to be satisfied ,vt1_en condition A_l-2, as specified below, is fiJlJllled: 

l> fo1 this measurement, consider the pdmmy or secondaiy cell that is configu1ed on the frequency indicated in the 
associated measOhJecfEUTRA to be the serving ce11; 

lneqnality Al•-1 (Entermg condition) 

A1s -· Hvs > T!tresh 

lneqnality Al•-2 (Leaving condition) 

lfs t· Hys <. Tftresh 

The variables in the formula are defined as follows: 
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...1fs 1s the measurement result of the serving cell, not taking mto account any offsets. 

Jfys is the hysteresis parameter for this event (Le. hysteresis as defined within reportColljigEUTRA for this event). 

Thresh is the tl:n:eshold parameter for this event (i.e. al-Threshold as defmecl within reportConfigE(JTR4 for this 
eve11t). 

Ms 1s expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS .. SlNR. 

Jfys is expressed in dB. 

T}u·esh is expressed i.n the same unit as il1!i. 

5.5.4.3 Event A2 (Serving becomes worse than threshold) 

The UE shall: 

l> co:r.sider tt1_e entering condition for this event to be satisfied when condition A2-], as speciJi.ed belmv, is fulfilled; 

l > consider the leaving condition for this event to be satisfied when condition A2-2, as specified below, is fulfilled; 

l> for this measurement, co11s1der the prim.my or secondary cell that is conf1gurecl on the frequency indicated in the 
associated meusOb;ectEUT.RA to be the servi11g cell; 

Inequality A2-l (E11ter1.'lg condition1 

lvf:, + Hys < Thre:,h 

Inequality A2-2 (Leavmg condition) 

lvfs-- fiys > Thresh 

The vanables in the formula are defmecl as follows: 

21L'i is the measurement result of the serving cen, not taking into account any offsets, 

Hys is the hysteresis panuneter for this event (Le. hyste,-esis as defined within ,-eportConjigEUTR4 for this event). 

Thresh is the tl:n:esholcl parameter for this event (i.e. al-Threshold as clefmecl within reportConfigEUTR4. for this 
event) . 

. tfa is expressed in dBm in case of RSRf', or in ,-min case ofRSRQ and RS-SlNR. 

Hys is expressed in dB. 

Thresh is ex-pressed in the same unit as Ms. 

5.5.4.4 Event A3 (Neighbour becomes offset better than PCell/ PSCell) 

The lJE shall: 

l> co:r.sider tt1_e entering condition for this event to be satisfied when condition A3-], as speciJled belmv, is fulfilled; 

l> conside1 the leaving condition fo1 this event to be satisfied vihen condition A3-2, as specified below, is fnlfilled; 

1> ifusePSCell oftt1_e corresponding re_partConjlg is set to true: 

2-> use the PSCell for ]vfp, q(p and Ocp; 

l> else: 

2> use the PCell for 1\1_p, Of_p and Oc_p: 

NOTE The cell(s) that triggers the event is on the frequency i1i.dicated in the associated measOb_1ect which may 
be different from the frequency used by the PCell/ PSCell. 

Inequality A3-l (E11ter1.'lg condition1 
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lvfn 70fil +Ocn-Hys > 1\1_p+Ofj;+Orp+OJI 

Inequality A3-2 (Leaving conditio11) 

lvfn 70/n +Oen +Hys < 1\f_p+Ofp+Orp+OJI 

The vanables in the formula are defmed as follows: 

2ttf1 is the measurernent result of the n_eighbouring cell, not taking i.n_to account at,:y offsets, 

offset of the freque11cy of the neighbour cell (i.e. offsetF'req as defi11ed within 
corresponding to the frequene,y of the neighbour cellJ 

Oen is the cell speclfic offset of the ne1ghbour cell (i.e. cd!fndividua!Offset as defined within measObJectEUTRA 
co1responding to the frequency of the neighbour cell), and set to zero if not configured for the neighbou.1 cell. 

1tt[J is the tneasurement result of the PCell/ PSCell. not taki.ng into account any offsets. 

Ofp is the frequency specific offset of the frequency of the ?Cell/ PSCcll (Le. off~YdFreq as defined with.ju 
m(?asO,?;ectEUTI?A corresponding to the frequem.,-y of the PCell/ PSCell). 

Ocp is the cell specific ofiSet of the PCeW PSCell (i.e. cellfrldividua!Ojjset as defined within measOb;ectEUT1~ 
conespouding to the frequency of the PCell/ PSCell), and js set to zero jf not configmed for the ?Cell/ PSCell. 

Hys is the hysteresis parmneter for this event (i.e. hysteresis as defined w1thin .reporrConjigEUTPJl for this event). 

0.[f is the offset parameter for this event (i.e. a3-OjJs1?t as defined within r(?portConfigEUTI?A for this event). 

Mn, Mp are expressed ic, dBm in case ofRSRP, or in dB in case ofRSRQ and RS-SINR, 

Ofn, Oen, Ofp, Ocp, llys, Ojfare expressed in ,IEL 

5.5.4.5 Event A4 (Neighbour becomes better than threshold) 

The GE sh;;ll: 

l > consider the entering condition for this event to be satisfied when condWon A4- l. as specified below, is fulfiJled; 

l > co1J.Sider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled; 

[nequality A4-l (Entering condition) 

lvfn ·•·Ofn + Ocn·-· Hys > Tftresh 

[nequality A4-2 (Leaving condition) 

Ain·.,.·O,frt+Ocn·.,.·Hys <Thresh 

The va.ti.ables in the formula a.te defined as follows: 

ll1n is the measurement result of the neighbouring cell, not taking into account any offsets. 

offset of the frequency of the neighbour cell {i.e. ,~.(fsetF'rl?q_ as defi.ned vdthin 
;;ucw•Ju,•cc,L,,,,u, corresponding to the frequency of the neigti:bour cellJ. 

Oen is the cell specific offset of the neighbour cell (Le. cel!fndivir}uall~(f..w:t as defined vvithin measOhJectEUTRA 
corresponding to tt1_e frequency of the neighbour cell), and set to zero if not configured for the neighbour cell. 

Hy.-r is the hysteresis parameter for thjs event (Le. !t_vsterests as defined '.vithfri reporiConjlgEUTRA fo.t thjs event). 

Thresh 1s the threshold parameter for this event (i.e. a./ .. 'J1:reshold as defined w1ttiin reporrConjigEUTRA for ttiis 
event.). 

1'1n is e'l\pressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SJNR. 
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Thresh 1s expressed in the same umt as .~In. 

5.5.4.6 Event A5 (PCell/ PSCell becomes worse than threshold1 and neighbour 
becomes better than tl1reshold2) 

The GE sh;;ll: 

l > consider the entering condition for this event to be satisfied when both condition A5- l and condition A5-2, as 
speciJied below, are f11Lfilled; 

l > co1J.Sider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4, i.e. at le:a-;t 
one of the hvo, as specified below, is fulfilled: 

l> if usePSCell of the corresponding r!?portConfig is set to tnu?: 

2> use the PSCell for 1\1p: 

l> else: 

2> use the PCell for A1p; 

NOTE: The cell(sJ that triggers the event is on the frequency indicated in the associated measOhJecf which may 
be different from tt1_e frequern.'J used by the PCell/ PSCell 

Inequality A5-l (Enteri11g condition JJ 

kip+ Hys < Thresh] 

Inequality A5-2 (Entering condition 2) 

Mn .:.-Ofn +Ocn-Hys > Thresh2 

Inequality A5-3 (Leaving condition 1) 

kip- Hys > Thresh] 

Inequality A5-4 (Leaving condition 2) 

Mn.:.-Ofn+Ocn.:.-Hys <Thresh2 

The variables in the formula are defined. as follows: 

1"1p is the measurement result oftt1_e PCell/ PSCell, not taking i.n_to account at,:y offsets, 

Mn is the rneasurement result of the neighbouring cell, no11aking i.nto account any offsets, 

offset of the frequency of the neighbour cell (i.e. of,"'sqff'req as defmecl within 
mcu.,,.,uJ'"°u,.,,,,,,,, couesponding to the frequency of the neighbour cell). 

Oen is the cell speclfic offset of the ne1ghbour cell (i.e. cd!fndividua!Offset as defined within measObJectEUTRA 
co1responding to the frequency of the neighbour cell), and set to zero if not configured for the neighbou.1 cell. 

Jlys ls the hysteresis parameter for this event (i.e. hyst(?r(?sts as defined within r(?portConfigEUTI?A for this event), 

Thresh] is the threshold parmneter for this event (i.e. a5-Thresho!dl as defi11ed within reportConjigEUTRA for this 
event) 

Thresl:2 is the threshold param.eter for tlns event (Le. a5-Thresho!d2 as defined w1th111 reportConjigEUTRA for tlns 
eve11t). 

Mn, Mp are expressed in dBm m case ofRSRP. or m dB in case of RSRQ and RS-SINR. 

Ofn, Oen, Hy.-r are expressed in dB 

T}u-eshl is exvressed in the same unit as t'tfp. 

Thresh2 is expressed in the same unit as !11.it. 
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5.5.4.6a 

The UE shall: 

Event A6 (Neighbour becomes offsel better than SCell) 

l> co:r.sider tt1_e entering condition for this event to be satisfied when condition A6-], as speciJled belmv, is fulfilled; 

l > consider the leaving condition for this event to be satisfied when condition A6-2, as specified below, is fulfilled; 

l> for this measurement, co11S1der the (secondary.1 cell 1hat is configured ou the frequency indicated m the 
associated meusOb;ectEUT.RA to be the servi11g cell; 

l"10TE: The neighbour(s) is on the same frequency as the SCell i.e. both are on the frequency indicated in the 
associated measOlJect. 

Inequality A6-J (Entering condition) 

.Afn +Oen - Hys >lvfs +Oc5 +Off 

Inequality A6-2 (Leaving condition) 

)vfn +Oen+ lfy5 < Jvf._c; + Oc5 + Off 

The variables in the fo1mula are defi11ed as follm:vs: 

Jfn is the measurement result of the neighbouring cell, not taking mto account any offsets. 

Oen is the cell specific offaet of the neighbour cell (Le. cei!JHdivi,-.lualq[(set as defined within measOhJecfEUTRA 
corresponding to tt1_e frequency of the neighbour cell), and set to zero if not configured for the neighbour cell. 

il1!i is the 1J1easurement result of the serving cell, not tali11g into account ar~y offsets. 

Ocs 1s the cell speclf1c offset of the serving cell (i.e. ce!!fndividua!Offset as defined withinmeasO~,1ectEUl'PJl 
coffesponding to the serving frequency), r:rnd is set to 2ero if not configured fo1 the serving cell. 

llys is the hysteresis parameter for this event (i.e. hysteresis as defined within rqJortConfigEUTR4 for this event). 

Off is the offset parmneter for this event (i.e. a6-OJ~tSet as defined within ,-eportConjigEf_TI'Pv4 for this event). 

Jfn,. Jfs are expressed in dBm in case of RSRP, or in dB in case ofRSRQ and RS•-SlNR. 

Oen, Oes, l-lys1 Off are expressed in dB. 

5.5.4.7 Event 81 (Inter RAT neighbour becomes better than threshold) 

The UE s t1_all: 

l > for UTRA and CDJvlr\2000, only trigger the event for cells included i11 the corresponding measurement object 

l> consider the entering condition for tlns event to be satisfied when conditi@ Bl-1, as spedf1ed below, is folf1lled; 

l > consider the leaving condition for this event to be satisfied when condition B J-2, as specified below, is fulfilled; 

inequality B 1-1 (Entering conditi@) 

Mn+ Ojn - fly,1· > 'Dlre,1·h 

inequality B 1-2 (Leaving condition) 

lfn + O.fn + H;, ·s < Thresh 

The variables in the formula are defined as follows: 

1'1n is the measurement resnlt of the inter-RAT neighbonr cell, not taking into acconnt any offsets. For CDt,1A 2000 
measuretnent result, pi!otStr1?ngth i.s divided by -2. 

Ofn is the frequency specific offset of the frequ.ene,;' of the inte1-RAT neighbour cell (i.e. 
within the measOhJl?ct conesponding to the frequency of the neighbour inter-RAT 
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Hys is the hysteresis parmneter for this event (i.e. hysteresis as defined w1thin .reporrConjiglnterRAT for tills event). 

Thresh is the threshold parameter for this event (i.J~. bl -Threshoid as defined within rq;ortConftgiutaRAT for this 
t'-'ent). For CDI'vJA2000. bl-Threshold is divided by -2. 

ll1n is expressed in dBm or in dB. depe11di11g on the measurement quantity of the inter-R.r\.T 11eighbour cell. 

Oj,,, Hys are expressed m dB. 

Thresh is exp.ressed in the same unit as 1"tfn. 

5.5.4.8 Event 82 (PCell becomes worse than tllreshold1 and inter RAT neighbour 
becomes beHer than !hreshold2) 

The UE shall: 

l> for UTRA and CDIV'lA2000, only trigger the event for cells mcluded m the corresponding measurement object; 

l> co:r.sidertt1_e entering condition for this event to be satisfied when both condition B2-] and condition B2-2, as 
specified below, are fulfilled: 

l > consider the leaving condition for this even11o be satisfied when condition B2-3 or condition B2-4, i e. at least 
one of the two, as specified below, is fulfilled; 

Inequality B2-l (Entering condition l) 

kip+ Hys < Thresh] 

Inequality B2-2 (Entering condition 2J 

Mn .:.-Ofn-f-Jys > Thre5h2 

Inequality B2-3 (Leaving co11dition l) 

kip- Hys > Thresh] 

Inequality B2-4 (Leaving condition 2) 

Mn .:.-Ofn + f-Jys < Thre5h2 

The variables in the formula are defined as follows: 

1"1p is the measurement resul1 oftt1_e PCeLL, 11_ot taking into account any offsets 

Mn is the rneasurement result of the inter-RAT nei.ghbou.t cell, not taking into account any off.~ets, For CDJ\11A2000 
measurement result, pi!otS'trength is divided by -2 

Ofn is the frequency specific offset of the freque11cy of the inter-RAT neighbour cell (i.e. of(~'etFreq as defined 
within the measOhJeci corresponding 10 the frequency of the inter-RAT neighbour cell} 

Hy.r is the hysteresis parameter for this event (i.e. hysteresis as defined within reportCor1figinterRAT for this event). 

Thresh l is tt1_e threshold parameter for this event (i.e. b2-Thr(?slw!dl as defined 11vithin rl?portCon_ffglnt(?rRAT for 
this evem.1. 

Threslz2 is the threshold parameter for this event (i.e. b2-T!tresho!d2 as defined within reportCoufig[nferFG4Tfor 
this event). For CDI'vJA2000. b2-Threshold2 i.s di.vi.Jed by -2. 

Mp is expressed in dBm in case of RSRP, or in dB in case ofRSRQ . 

.Jfn is expressed 111 dBm or dB, depending on the measurement quantity of the inter-R_,_<\T neigti:bour cell. 

Oji,, Hys are expressed in dB. 

T}u-eshl is exvressed in the same unit as t'tfp. 

Thresh2 is expressed in the same unit as !11.it. 
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5.5.4.9 Event C1 (CSI-RS resource becomes better than threshold) 

The UE shall: 

l> co:r.sider tt1_e entering condition for this event to be satisfied when condition C t-t, as specified below, is fiJlJilled: 

l > consider the leaving condition for this event to be satisfied when condition CJ-2, as specified below, is fulfilled; 

lneqnality Cl-1 (Entering conditic,n) 

i',1cr + Ocr ·-· Hvs > Thresh 

lnequality Cl-2 (Leaving condition) 

}vfcr + Ocr . .,.. Hvs < Thresh 

The variables in the formula are defined as follmvs: 

1'1cr is the measurement resnH of the CSf-RS resource. not taking into account any offsets. 

Ocr is the CSl-RS specific offset (i.e. csi•-RS-Jndividua!Offset as defined within measObJectEUTRA correspondmg 
to the frequency of the CSl-RS resou.1ce), and set to zeffJ if 11ot configured. for the CSI-RS 1esource. 

Jlys is the hysteresis parameter for this event (i.e. hyst(?r(?sts as defined within r(?portConfigEUTI?A for this event). 

Thresh is the threshold. pa1amete:r for this event (i.e. c !-Threshold as defined within ,~eportCm!_figEfII~v,_,4 for this 
event) 

~Mer, Thresh a1e expressed. in dBm. 

Ocr7 l(vs are expressed in dB. 

5.5.4.i 0 Event C2 (CSI-RS resource becomes offset better than reference CSI-RS 
resource) 

The UE shall: 

l> conside1 the entering condition for this event to be satisfied. when condition C2-l, as specified below, is fnlfilled; 

l> consider the leaving condition for this event to be satisfied when condition C2-2, as spec1fied below, 1s fulfilled; 

NOTE: The CSI-RS rcsonrce(s) that triggers the event is on the same frequency as the reference CSI-RS resource, 
i.e. bott1_ are on the frequency indicated in the associated measOb_,1ect 

Inequality C2-] (Entedng co11d.ition) 

Inequality C2-2 (Leaving condition) 

}.:fer+ Ocr-:- fly.1· < Alref + Oref + q[( 

The vanables in the formula are defmed as follows: 

2tfr:r is the measurernent result of the CS[-RS resource, not taking into account at,:y offsets. 

Ocr is the CSI-RS specific offset of the CSI-RS resource (i.e. csi-RS-Jndividualq[fset as defined. withif1 
measOi~1ec/E[I'FRA corresponding to the frequency of the CSf-RS resource), and set to zero ii not cou.fignred for 
the CSI-RS resource. 

~Mr-ef is the measu.reme11t result of the reference CSf-RS resource (i.e. c2-RefC'SJ-R,._')" as defined within 
reportCou_figEUTRA for this event), not taking into account any offaets 

offset of the reference CSI-RS resource (i.e. csi-I<,,·-Lod,viciuui( 
mcu,,,,;uJ'"°u,.,,,,.,,, corresponding to the frequency of the reference CSI-RS 1esource), 
configured for the reference CSI-RS .resource 
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Hys is the hysteresis parmneter for this event (i.e. hysteresis as defined w1thin .reporrConjigEUTPJl for this event). 

Ojf is the offset parameter for this event (i.t\ c2-(~(r..~·et as defined within rl?porfConfigEUTRA for this event). 

Mcr1 Mrefare e1qxessed in dBm. 

Ocr, O,-eJ; lfys, Off are expressed in dB. 

5.5.5 Measurement reporting 

UE EUTRAN 

A1ea:,,;ure111entReport 

Figure 5.5.5-1: Measurement reporting 

The pmpose of this procedure is to transfer measu.reme11t results from the UE to E-UTRAN. The UE shall initiate this 
proet~dnrc only after successfol security activation. 

For the meus.Id for w hi.ch the measure111ent reporting procedure wa-; triggered, the 1JE shall set the measResu!ts ;vithi.n 
the A1easurementRe_port message as follows: 

l> set the measld to the measurement ident1ty t.l-iat tnggered t.l-ie measurement reporting; 

l > set the measResu!tPCe!! to include the quantities of the PCell, 

l> set the measResultServf'reqList to include for each SCell that is conf1gured, lf aiw, within m1.?asR1.?su!rSCell the 
quantities of the concerned SCell, if available according to pe1formance requireme11ts i11 1]6]; 

l> if the reportC:onfig associated with the rneasid that tnggered the measurement reporting includes 
report'iddNeighMeas: 

2> for eact1_ serving frequency for vvhich m1.?asObJ1.?ctfd is referen_r;ed in the measJdList, other than the frequency 
corresponclmg w1th the mrnsld that triggered the measurement reporting: 

3> set the ,neasResu/-/ServPreqUst to include within measResultBestNeighCe!l the physCellld and the 
quantities of the best non-serving cell, based on RSRP, on the concerned serving frequenc:y; 

l> ifthe1e is at least one applica..t,le neighbouring cell to 1epou-

2> set the measResulti</eighCells to mclude the best neighbouring cells up to maxReporrCe!!s in accordance with 
the following: 

3> if the trigger Ty_pe is set to !?vent 

4> include the cells included i11 the ce!!sTrip_,geredList as defined ;vithin the VarA1easRe_portList for this 
measld, 

3> else: 

4> include the applicable cells for -..vt,jch tt1_e new rneasurernent results became available since the last 
period1cal reponing or since the measurement was initiated or reset; 

NOTE l: The reliability of the repott (i,e. the certainty' it contains the strongest cells on the concerned frequency) 
depen_ds on the measurement con.fignrati.on i.e the rc?portfnterva! The related performan_ce requirernents 
are specified in TS 36.133 [ l6]. 

3> for each cell that is included in the measResu/-/NeighCe!!s, include the ph_·ysCeUJ,-1; 

J> if the triggerType is set to !?venr, or the purpose is set to reponStrongestCells or to 
repo,-tStrongestCe!!sF'orSO]\T• 
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4> for each included eel~ include the layer 3 filtered measured results in accordance with the 
rqpo.rtConfig for this rneasfd, ordered as follows: 

5> if the measObp:ct associated with this measid concerns E-UTRA_· 

6> set the measResu!t to include the qua11tity(ies) indicated. in the reportQuanti~·:,1 within the 
concerned reporiConjig in ordet of decreasing friggerQuantt(V. iJ~. the best cell is included 
first; 

5> if the meusO~,1ect associated ;vith this measid concerns UTRA. FDD and if ReportConfip}nterR.AT 
inclmfos the reporiQuanfifyUTRA-FDD: 

6> set the rneasResu!t to include the quantities indicated by the rer,orr/J;rJmwrvl m 
orckr of decreasing measQucmtityUTRA-FDD within the 
included first; 

5> if the measO~,1ect associated w1th this measld concerns UTRA FDD and lf ReportConfigintaRAT 
does not include the ,-eportQucmti(yUTRA.-F-lJD; or 

5> if the measObp:ct associated with this measid concerns UTRA TDD, GERAN or CD~1A2000: 

6> set the nwasResulf to the quantity as configured for the concerned RAT within the 
au,um;;vu;1rnvin order of either decreasing quantity for UTRA and GERAN or increasing 

1.L•M,'\c,;uu uil,;tStreiwt.h. i.e. the best cell is included first; 

3> else if the purpose is set to rl?por-:CGJ: 

4> if the rna11dato1y present f1elds of the cgi--lnf0 for the cell ind1cated by the c1?!!1-1orWhichToR1?portCGJ 
in the associated measOb._;ect have bee11 obtained. 

5> if the cell broadcasts a CSG identity: 

6> include the csg-Jdeniiiy; 

6> include the csg·-A1emberStatus and set it to member if the cell is a CSG member cell; 

5> if the si-RequestForHO is con.figured 1-vithin tt1_e r1?portConfig associated with this measle{ 

6> include the cgi-InjO co11taining aJl the fields that have been successfully acquired and iii 
acco.tdance '.vith the following: 

7> if the cell is a CSG member cell, detenrtlne the subset of the PLfv1N 1dentit1es, startmg from 
the seco11d e11try of PL"tvfN ickntities in the bmadcast infonnation, that meet the follo;vi11g 
conditions: 

a) equal to the RPLMN or anEPLMN; and 

b) the CSG w hitelist of the UE includes an entry cotnpri sing of the concerned PLfv1N 
identity and the CSG identity broadcast by the cell; 

7> if the snbsct of PLLvrN identities determined according to the previous includes at least one 
PLL\1N identity, include the plmn-ldcntltyList and set it to include this subset of tt1_e PLfv1N 
identities; 

7> if the cell is a CSG membe.t cell, include the pnmaryPU1Il'l-S"uiiahie if the pr:ima.ty PLJ\ifN 
meets conditions a) and b) specified above; 

5> else. 

6> include the cgi-Jnf,; containing all tt1_e fields that have been successfully acquired and in 
accordance with the following: 

7> include in the p!mn-JdentityListthe list of identities starting from the second entry of 
PLI'vJN [dentities in tt1_e broadcast information; 
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l> for the cells included accordmg to the previous (i.e. covering the PCelL the SCells, the best non-servmg cells on 
serving frequencies as well as neighbouring ElJTR_,_<\ cells) include results according to the extended RSRQ if 
coffesponding resnlts are available according to the associated perfo1m.a11ce requirements defined in 36.133 116]; 

l> if there is at least one applicable CSl-RS resource to report 

2> set the ,neasResu!-:CS!-RS"-Ltsf to include the best CSI-RS resources up to max:ReportCells i.n accordance with 
the fonowing: 

3> if the triggerType is set to eve!!t. 

4> include the CSI·-RS resources included in the csi-R.S-Trigga!?dLisr as defined w1th111 the 
1/ a.rkfeasR!?portList for this rneasf d; 

3> else: 

4> include the applicable CSI-RS resources for ;vhich the new 1J1easurement results became available­
since the last periodical reporting or since the measure.tnent was initiated or reset, 

NOTE 2: The reliability of the repNt (i.e. the ce1tainty 1t contains the strongest CSl--RS resources on the concerned 
frequency J depends on the measu.reme11t configuration i.e. the N?portlnterval. The related pe1forn1...ance 
requirements are specified in TS 36. J 3 3 [ l 6]. 

J> for each CSl-RS resource that is included in the measResultC'SJ-R.S-List: 

4> include the mc7asCS1-kS'-Jd; 

4 > include the layer 3 filtered measured results in accordance with the reportConfig fo1 this measld, 
ordered as follow: 

5> set the csi-R.'SRP•-Result w mclude the quantity indicated in the reportQuantity wrthin the 
concerned reportConjig in order of decreasing triggerQuantit).C:3.l-RS, i.e. the best CSI-RS 
resource is included fi.tst; 

4> if reporrCR:3-A1eas is included within the associated reportConjig, and the cell ind1cated by 
physCell!d of this CSI-RS resource is not a serving cell: 

5> set the measResufr_iVeighCe!!s to include the cell indicated by physCc7f!Jd of this CSI·-RS resource, 
and mclude the physCe//Jd; 

5> set the rsrpRc7sult to include the RSRP of the concerned cen, if available accordin_g to performance 
requirements in [_l6]: 

5> set the rsrqResuit to i.nclnde the RSRQ of the concerned cell, if available according to performance 
requi.retnents i.n [16]; 

l > if the ue-.RxTxTimeD([lPe,~iodical is co11figured within the c01Tespondi11g reportConfig fo1 this meusld; 

2> set tt1_e ue-RxTxTim'7Dt(fResult to the measurement result provided by knver layers; 

2> set the curreniSFN; 

l> if the mc7asRS.'SJ-,Rc7ponConfig- is configured within the corresponding rqpo.rtConfig for this rneasf d: 

2> set tt1_e rssi-Resu!t to tt1_e aventge of sample value(s) provided by lower layers in the rcportfntc711;a/; 

2> set the channelOccupancy to the rounded percentage of sample values which are beyond to the 
channe!Occupancy Threshold withjn all the sample values in the rq;ortlnterval; 

l> if the inc!udeLocationlnfO is configured in the COlTesponclmg reportConjig for th1s meas] d and detailed location 
infonn.ation that has not been reported is available, set the content of the locationlnjh as follows· 

2> include the locotionCoordmates: 

2> if avanable, include the gnss-TOD-msec; 

l> if the reportSSYD-Afras is set to true within the corresponding rqpo.rtConfig for tins measfd: 
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2> set the measResultSSTD to the measurement results provided by lm.ver layers; 

!>increment.the numberq.fReportsSenf as defined wi.thiJ1 the VarA1easReportList for this ,neas[dby J: 

l> stop the periodical reportmg timer, if1u11.crring; 

1> if the num};erOJl~l?portsS:nt as defined \Vithin the Van\,t1?aslc1?portList for this measfd is less than tt1_e 
report.Amount as defined ·within the corresponclmg reportConjig for triis measld: 

2-> start. the periodical reporting time.t with the value of rq;ortfnterva! as defined wi.tltin the conespouding 
rl?portConfig for this ml?asid; 

l> else: 

2> if the triggerType is set to periodical: 

3> remove the entty within the Van\11?asReportLisi for this meas!d, 

3> remove this rneasI d from the measldList within 1/ arlYic?asConjig; 

1> if the tneasured results are for CDMA2000 HRPD: 

2> set the preRegistrationS"tatusflR.PD to the UE1s CD1vIA2000 upper layer1s HRPD preRegistrationStatus; 

l> if the measured results are for CDfv1A2000 lxR.TT: 

2> set the preRegistrationStatus}iRPD to FALSE; 

l> if there is rt!-PDCP .. Dela,'/R>!stdt available: 

2> set tt1_e u!-PDCP-Dcla_vRc?su!t to the received value; 

l> sub!n.it the A1easurementRepon 1!'.essage to lo;ver la;yers fo1t1anSff!.ission, upon \<vhich the procedure ends; 

55.6 Measurement related actions 

5.5.6.1 Actions upon handover and re-establishment 

E-UTRAl"1 applies the handover procedure as fonows: 

whe11 pefforming the handove1 procedure, as specified in 5.3.5.4, ensure that a rneasOb._;ectld coriesponding to 
each handover target serving frequency is configmed as a result of the procedures described in this sub-clanse 
and in 5.3.5.4: 

when changing the band while the physical frequency re1J1..ains unchanged, E-UTRAN releases 
corresponding to the source frequency and adds a measObJect corresponding to the target frequency (i.e. 
not reconfigure the measOi~1ect); 

E-UTRt\N applies the re-establishment pffJcedure as follows. 

when perfon:n.ing the connection re-establishment procedure, as specified in 5.3. 7, ensure that a measObp:ctld 
correspondi..~g each target serving frequency 1s configured as a result of the procedure described in tt!ls sub­
clause r:rnd the subsequent connection 1econfiguration procedure inunediately follo;vi11g the re-estahlish1i1.ent 
pwcedure; 

in the first reco11figurat10n following the re--establishment when changing the band wh1le the physical frequency 
remains unchanged, E-UTRAN 1eleases the measOhJect co1respondi11g to the source frequency and adds a 
rneasObJect conesponding to the target frequency ((e. it does not .teconfignre the measOhJeci); 

The lJE shall: 

1 > for each measld included in the ,neas[dUst within T/arlvfeasCoufig: 

2> if the triggerT)pe is set to periodical: 

3> remove this mem-Jd from the measJdList vvithin Varktc?asCon.fig 
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l> if the procedure was triggered clue to a handover or successful re-establish,.'flent and the procedure mvolves a 
change of primary frequency, update the measfd values in the rneasidList ·within C,'arAieasConfig as follows: 

2> if anicasOf.p?ctidvalue corresponding to tt1_e target ptima:ry frequency exists in the measObpxtListwi.tt,_is1 
VarlYic?asConjig: 

3> for each measidvalue i.n the measla'Ust. 

4> if the me us.Id value is linked to the rneasOb._;ectI d value co1respondi11g to the source primary 
frequency. 

5> lin..k this measld value to the measObJ>!ctldvalue corresponding to the target pnmary frequency; 

4 > else if the measf,-1 value is linked to the measOhJecf ld value co.trespouding to the target prirrnuy 
frequency· 

5> link this measld value to the measO~;ect!dvalue cmTesponding to the source prin¥:1~y frequency; 

3> remove all ,neas[d values that are linked to the measOi~1ec-:Jd value corresponding to the source prirrnuy 
frequency; 

l > remove all measurement repmti11g entries \<vi.thin VarAfeasRepm~tList; 

l> stop the periodical reportmg timer or timer T321, whichever one 1s m1111111g, as well as associated infOnnation 
(e.g. timeToTriggqr) for allmeasld; 

1> release the measurement gaps, iJ activated; 

NOTE: If the UE requires measurement gaps to pe1fori11 inte1-frequency or inte:r-R.r\T 1D.easurements. the lJE 
resurnes the inter-frequency and inter-RAT measurements after the E-UTRAN has setup the measurement 
gaps. 

5.5.6.2 Speed dependant scaling of measurement related parameters 

The U1~ st,_all adjust the value of the following parameter configured by the 1~-UTRAN depending on the 1JE speed: 
timeToYf'igger. The UE sl1all apply J cllfferem: levels, whlch are selected as follows: 

The UE shall: 

l> pe1form mobility state detection usmg the mob1llty state detection as specified in TS 36.304 [41 with the 
following modifications· 

2> counting t,_anctovers instead of cell reselections; 

2.> applying the parameter applicable for fu1<.C _ CONJ\1DCTED as included in speedS"taiePars within 
Varkic7asCon.fig; 

l> if high mobility state is detected. 

2> use the tinKToihgger value multiplied by sflfigh w1ttJ.11 VmA1easConjig; 

1 > else if medium mobility state is detected: 

2> use the timeToTrigger value lllilltlpliecl by sf-A1edium w1ttJ.11 VatA1easConfig; 

l> else: 

2> no scaling is applied; 
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5.5.7 Inter-frequency RSTD measurement indication 

5.5.7.1 General 

UE EUTRAN 

JnterFreaRSTJJAieasurement[ndication 

Figure 5.5.7.1-1: Inter-frequency RSTD measurement indication 

The pmpose of this procedure is to indicate to the netvvork that the UE is going to start/stop OTDOA inter-frequency 
RSTD measurements which require measurement gaps as specified in [16, 8.1.2.6]. 

NOTE· ft is a network decision to configure the measnrement gap. 

5.5. 7 .2 Initiation 

The UE shall: 

l> if and 011ly if upper layers indicate to stait perfonning inter-frequ.ene,;• RSTD measurements and the UE requires 
measurement gaps fo.t these rneasnrernents while measnrernent gaps are either uot configured or not sufficient 

2> initiate the procedure to incl1cate start; 

l"10TE 1. The UE veriJles the measuretnent gap situation only upon receiving the indication from upper layers. [fat 
thi.s point in ti.me sufficient gaps are available, tt1_e UE does not initiate the procedure. Unless it receives a 
new mdication from upper layers, the UE is only allowed to further repeat the procedure in the same 
PCell once pe1 frequency if the provided measure1D.ent gaps a1e insufficient. 

l> if and orJy 1fupper layers incl1cate to stop perfo1111ing mter-frequency RSTD measurements: 

2-> initiate the procedure to indicate stop; 

NOTE 2: The UE may initiate the procedure to indicate stop even if 1t did not prevwusly initiate the procedure to 
indicate start. 

5.5.7.3 Actions related to transmission of interFreqRSTDMeasurementindication 
message 

The UE shall set the come11ts of !nterF-reqRSTDA1easurementlndication message as follows: 

l> set tt1_e rsh1-JnterFrc?q_Jndicotion as follov,,,s· 

2> if the procednre is initiated to indicate start of inter-frequency RSTD measurements· 

J> set the ntd•-fntc?rPhiqlnfOList accord.mg to the information recervecl from upper layers; 

2> else if the procedure ls ini.ti.atecl to indicate stop of inter-frequency RSTD measurements: 

3> set the rstd-I!!terJ-i'req!ndicution to the value stop; 

1> submit the lntc?rF:•·eqlcSTDA1easurementlndication message to lm,ver layers for transmission, upon w hi.ch the 
procedure ends; 
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5.6 Other 

5.6.1 DL information transfer 

5.6.i .1 General 

l!E El!TRAN 

DLlP{lormationJ)·an.~j'er 

Figure 5.6.1.1-1: DL infomrntion transfer 

The pmpose c,f this procedure is to transfer NAS or (tunnelled) non-3GPP dedicated irJonnation from E--lJ TRAN to a 
UE in RRC_ CONNECTI'D. 

5.6.1.2 Initiation 

E-UTRt\N initiates the DL i.nfonn.ation transfe1 procedure whenever there is a need to t1:1nsfe-r NAS or non-3GPP 
dedicated i.nfonnati.ott E-UTRAN initiates the DL information transfor procedure by sending the 
l)lJnf,;rmationTran.1j'i?r message. 

5.6:i .3 Reception of the DL/nformationTransfer by the UE 

Upon receiving DLin/Ormotionli·an~fer message, the UE shall: 

l > if the dedicate,-.lhtfhType is set to dedicatedlnfi;lVAS 

2> forward the dedicatedlnfol\lA,5 to the NAS upper layers. 

1 > if the dedicatedlnfo T)'J-'C is set to de,,_hcatediufOCDJvfA2000-J )i.-RTT or to dedicatedlnf(;COAtA 2000-HRP D: 

2> forward the dedicutedinjbLYJAfA.2000 to the CDI\1A2000 upper layers; 

5.6.2 UL information transfer 

5.6.2.1 General 

UE EUTRAN 

[JLJ11.1GrmatwnTrans1'er 

Figure !i.6.2.1-i: UL info1me1tion transfer 

The pmpose of this procedure is to transfer NAS or (tunnelled) non-3GPP dedicated ltlfonnation from the UE to E­
UTRAN. 

5.6.2.2 Initiation 

A Ul~ in RRC _CONNECTED initiates the UL information transfer procedure whenever tt1.ere ls a need to transfer NAS 
or non-3GPP dedicated information. except at RRC connection establishment i.n whi.ch case the NAS information is 
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message. The UE imtuues the UL information transfer procedure by 
CDMA2000 information has to be transfen-ed, the UE shall initiate 

5.6.2.3 Actions related to transmission of UUnformationTransfer message 

The UE shall set the contents of the UL!Hjbrmafim1Trall.~(er message as fo11ows. 

l> if there is a need to transfer NAS irJonr.ation: 

2> set tt1_e dedicatedln:fbT).p<: to include the t-1edicat!?cUnfoNAS; 

l> if there is a need to tsa11sfor CDl\lJA2000 ]XRTT informatioll' 

2> set the di?dicaredfnfoY)pe to mclude the dedicatedlnfOL~1vU1JOOO .. LY.RTT; 

1 > if them is a need to transfer CDJ'viA2000 HRPD infonnatiotr 

2> set the dedicatedlnjOType to include the dedicat1.?dinfoCD!idA2000-JlR.PD; 

1> submit the Uf_Jnf,0rmationTransfer rnessage to lower layers for transrnission, upon_ which the procedure ends; 

5.6.2.4 Failure to deliver UUnformationTransfer message 

The UE shall: 

l > if mobility (i.t\ handover, RRC com1ection re-estohlishrnentJ occurs before the successful delivery of 
UL!n/ormatwnTrans/i>r messages has been confirmed by lowe.t laye.ts. 

2> inform upper layers about the possible failure to deliver the information contained in the concenied 
[IJJ1l}brmafim1Trw1.~(er messages; 

5.6.3 UE capability transfer 

5.6.3.1 General 

UE I I EUTRA,'I I 

UECapabili(vEnqu1r:v 

UECavabi litvln f0rmation 

Figure 5.6.:U-1: UE capability transfer 

The pnrpose of this proet~dure is to transfer UE radio access capability information from the UE to E-UTRAN. 

lfthe UE has changed 1ts E-UTRA_N radio access capabilities, the UE shall request higher layers to rnitiate the 
necessary NAS pffJcedures (see TS 23.401 [ 411) that ;vould result iii the update of UE radio access capabilities using a 
new RR C connection. 

NOTE: Chac,ge of the UE's GERANUE radio capabilities in RRC IDLE is supported by use ofTmc1:ic,g Acea 
Update. 
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5.6.3.2 Initiation 

E-UTRAN i11itiates the procedu.1e to a UE in RH .. C CONNEC"TI~D vihen it needs (additio11al) UE 1adio access 
capability information. 

5.6 .3.3 Receplion of !he UECapabilityEnquiry by the UE 

The UE shall: 

l> set the co11tent.s of UECapabili~yl!!jbrmation 1J1essage as follm:vs: 

2> if the uc-CapabilityRcq_uc?st includes eutra: 

3> include the [)E'-EfI[~D,_,4-Capabi!i(r within a ue-Capabili~y.RAT-Contai!!er and with the rat-Type set to 
eufra: 

3> if the UE suppons FDD and TDD: 

4> set alJ fields of UJTCapabilitylnf,;rmation, except fieldfdd-Add-UE-EUTRA-Ca_pahilifles and tdd-Add­
UE-EUTf.'.A_-•Capabi/ities (mcludmg their sub-fields), to include the values applicable for both FDD 
and TDD (i.e. functionality suppo1ted by both modes): 

4> if (some of) the UE capability fiekls have a different value for FDD and TDD: 

5> ifforFDD, the UE supports additional fnnctio11ality compared to what is indicated by the previous 
fields of [IECapabilifylnfhrmaiion· 

6> include fleldfdd-Add-UE-EU1R4-Capabilitic?s and set it to include fields reflecting the 
additional functionality applicable for FDD; 

5> if for TDD, tt1_e UE supports addi.ti.onal functionality compared to what is indicated by the previous 
fields of [JECapabi!itylnfOrrnation: 

6> include field tdd-Add-UE-EU7R.A-Capab1lities and set it to include fields reflecting the 
additional functionality applicable for TDD; 

NOTE:· The UE iJ1cludes fields oL'(DD-Add-UE-EUTRA-Capabilities in accordance with the following: 

Tt1_e field is included only if one or more of its sub-fields has a value that is different compared to the 
value signalled elsewhere w1thin UE-EUTF'./1 .. Capability; 

(this value signalled elsewhere is also referred to as the Cotnmon value, that is supported fo1 both 
XDDmodes) 

For the fields that are included in >..·_DD-Adt-1-UE-EUIT?.A-Capabzhtl(?s. the UE sets: 

the sub-fields that are 11ot allowed to be differe11t the same as the Cotnmon value; 

the sub-fields that ate allowed to be different to a value indicating at least the same functionality as 
indicated by the Cornmon value; 

3> else CUE suppo1ts single xDD mode): 

4> set all fields of UE'CapabilitylnfOrmation, except fieldfdd-Add-UE-EUlY-ul--Capabilities and tdd-Add-­
UE-EUTf.' .. A-•Capabi/ities (mcludmg their sub-fields), to include the values applicable for the xDD 
mode supported by the UE; 

3> if the UECopabilityJf,nquiry message includes req_u(?,<_;'/(?c{F'req_u(?ncyBands and UE suppotts 
N:quesred.Ff·qquencyBands: 

4> determine the priority order of band combinations supported by the UE according to the following 
priotity order (i.e. listed in order of decreasing priority): 

5> include all non-CA bands. regardless of whether UE supports carrier aggregation. only. 

lfthe lJE includes ue-Caregmy.-v1020 (i.e. indicating category 6 to 8); or 

if for at least one of the non-CA_ bands, tt1_e UE supports more :tv1Ifv10 layers ,vitt1_ TM9 and 
TMlO than implied by the UE catego1y; or 
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lfthe UE supporrs TMllJ with one or more CSI processes; 

5> inclmfo all 2DL+ lUI. CA band combinations, onl~i consisting ofbands included in 
rf'qu estedF requencyBands: 

5> include all other CA band com..t,inations (except where conflicti11g ;vith 1ules defuied below), only 
consisting of bands included in requestedFrequencyBancls, and prioritized in the orde.t of 
reqw?stedf,-'requ1?ncyBonds, {i.e. first include remaining band combinations contai.n_i_ng the first­
listed band, then include remaining band cotnbinati.ons containing the second-Listed band, and so 
011,1; 

5> ifUE supports requestedMaximumCCs and if the UECapob1htyEnq1my message includes the 
requested}1,1axCC":J'_DL and the requested1\1oxCCsUL (i.e. both UL and DL maximums are given): 

6> include the target band combinations for which the number ofCCs inDL is up to the value 
indicated in the requested\,Im:CCsDL and for which the nutnber of CCs in UL is up to the 
value indicated in the requestedA1oxCCsUL; 

6> indicate value inc!udedRoth i.n requesfedt\1arimumCCs; 

5> else ifUE supports requestedilim:imumCCs and if the UECapabi!iryEnqui.ry message mcludes the 
,~equested~Ia::cCCsDL (i.e. only DL maximw11 limit is given): 

6> include the target band combinations for wt,jch tt1_e number of CCs in DL is up to the value 
mdicated 111 the rqquesredVJaxCCsDL; 

6> indicate value inc!udedDL in requested1\,lmwnumCCs; 

5> else iflJE supports requestec-/J.HccdmumCCs and if the [)ECapabi!i(yEnqui!~y message i11cludes the 
requestedti.Ia:rCCsUL (i.e. only UL maxi.mum li.n1i.t is given): 

6> mclude the target band combinations for which the number c,f CCs m UL is up to the value 
indicated in the requested-UaxCCsUL; 

6> indicate value inc!udedUL in requested1\,lmwnumCCs; 

5> if the UE supports requesiRe,-1ucedFormai and UE supports sktpFa!!backComhmaiions and 
UECapabilifyEnquiry message includes sk1pFallbacl..Comhmations: 

6> indicate value included in skipFa!!backCombinations; 

6> include CA band combinatio:ns wi.tt1_ the t,jghest suppo1ted number ofDL and UL carriers first 

6> if a band combination is the fallback band combination (i.e a band combi.na1ion that can be 
obtained by release of any SCell 11vithout requiring reconfiguration of parameters related to UE 
radio access capabilities for the remaining serving cells, except for release of an SCell from a 
contlblUOus CA band configuration that results in a non-,comiguous CA. band configuration) of 
an already-included band combination: 

7> twclude thi.s band combination from the supported band combination list; 

7> if the capohilities of thi.s band combi.na1ion are different from the alteady-lt1cluded band 
combination whose fallback case this band combination is, include the 
additiona!P'r1!!backSuppart1?d in the already-included band combination 11vhose falJback 
case this band combination is; 

8> include the odditiana/}~11/backSupportedin the already-included band combination 
wt..ose fallback case this band corcd:>inati.on is; 

4 > if the UECapabilityEnquiry message includes requ1?stReduce,-1Format and \)E supports 
reque:i'iReducedFormat: 

5> include in supporteciJJandCombination,~-r 13 as many as possible of the band co1J1..bi11ations 
supported by the UE, i11cluding the non-CA comI:,inatio1JS, determined according to the mles and 
priority order defined above; 
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4> else 

5> inclmfo in supporiedBaudComhmaiion as many of the 1atget band combinations as possible, 
including the non-CA combinations. determined according to the rules and priority order defined 
above; 

NOTE: FFS if there is a case where UE (for backward compatibility mason) includes band combinations np to 
4DL+2UL {or 2DL+l ULS) in supportedBandCombination, and ''higher" band combinations in 
supportedBandCombinations-r U (meaning '•higher" band combinatio:ns are not included in 
snpporredBandCombmation). 

5> include in supportcdBandComhmationAdd as many of the retn.ainin_g target band combinations as 
possible, i.e. tt1_e target band combinations the UE 11vas not able to include is1 
supporffdBandCombinarion, and lirr1ited to those consisting of bands mcluded in 
,-equestedJ-<f,equencyBands, dete1mi11ed according to the mles and priority order defined above; 

4> indicate in_ requestedBand1' the same bands and in_ the sarne order as included in the received 
N:quesred.f"'requency.Bands; 

3> else 

4 > determine the priority 01der of band combinations supported by the UE according to the following 
priority order ((e. listed in order of decreasing priority): 

5> include all non-CA ba..~ds, regardless of whether UE supports can1er aggregation, only: 

if the UE includes ue-Category-vl020 {i.e. indicating category 6 to 8); or 

if for at least one of the non-CA bands, the UE supports more ~1Hv10 layeIS ;vith Tl\119 and 
TivU 0 than implied by the UE catego1y; or 

lfthe UE supports TMllJ with one or more CSI processes; 

5> include all 2DL-~ _t 1JL CA band combinations; 

5> include all other CA band comI:,inatio11s: 

5> ifUE supports requestedAiaximumCCs and if the UECapabiiiry.Eflqui.ry message includes the 
rcquesredlvftu·CCsDL and the requestedA1cr>:CCsUL (Le. both UL and DL maximums are given): 

6> include the target band combinations for 1-vhich the number of CCs in DL is up to the value 
indicated in tt1_e requested.lvfaxCCsDL and for vvhict1_ the number of CCs in UL is up to the 
value mdicated 111 the requestedVJcrxCCsUL; 

6> indicate value mc!udr?dBoth in rr?questr?d1vfaximumCCs; 

5> else ifUE suppo1ts requested.A1aximumCCs and if the UECapabi!ityEnquir_y message includes the 
requestedA1axCCsDL (i.e. only DL maximum limit is given): 

6> include the target band combinations for which the number of CCs in DL is up to the value 
indicated in the ,-equested~IaxCCsDL; 

6> indicate value mc!udr?dBoth in rr1questr1d1vfaximumCCs; 

5> else ifUE suppotts requestedJv[axun:umCCs and if the UEC.-Jpabilifyl~llquir_1 1 rnessage includes tJ1e 
requested}vfaxCCsUL (i.e. only UL maximmn limit is given): 

6 > include the target band combinations for which the numI:,er of CCs in UL is up to the value 
indicated in the requesiedli.fcrxCCs[ IL; 

6> mdicate value includr?d.Both in .requested\1axirnumCCs; 

5> if the UE supports rr1questReducr1dFormat and UE supports skipFollbackCombinaflons and 
U.ECapabilityEnquuy· message includes skipFollbackC'ombinahons: 

6> indicate value mc!urh?d in skipFallhackCombinafions; 
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6> mclude CA band combmations with the highest supponed number of DL a.>J.d l.Jl. earners first; 

6> if a band combination is the fallback band combination (i.e. a band combination that can be 
obtained by release of any SCe11 wiJtwut requiring reconfiguration ofparmneters related to UE 
rad.10 access capab1llties for the rema1m11g serving cells, except for release of an SCell from a 
comiguous CA band cc,nfiguration that results in a non-cont1guous CA band configuration) of 
an already-included band combination: 

7> exclude this band combination from the supported band combination list 

7> if the capabilities of this band combination ate different from the already-included band 
combination forvvhich this band cotnbination is a fanback, include the 
adt-11flonal_Fa!!hackS'upported in H•is already-included band cotnbinatj_on; 

8> include the additionalFallbackSupporiedin the al.teady-included band combinaHon 
vd1ose fallback case this band combination is: 

4> if the lJECapabiii~·F"Enquiry message includes requestReducedF-Ormat and LYE supports 
requestRedJJcedFormat: 

5> include in supporredBandCombinarions-•.r J 3 as rr.ill.rry as poss1ble of the band combinations 
supported by the UE, including the non-CA combination..-;, determined according to the rules and 
priority order defined above; 

4> else 

5> include in supportcdBandCombmation as many of the target band combinations as possible, 
including the non-CA combinations. determined according to the n1les and priority order defined 
above; 

5> if the number of non-CA and CA band combinations supported by UE exceeds the maximum 
number of band combinations of supportedBandCombination, the selection of subset of band 
combinations 1s up to UE 1rnplementation; 

NOTE. If the UECapabilifyEnquiry message does not include r1?questedFr1?quencyBan,-1s, UE does not include 
supportedBandCombinationAdd. 

3> if the UE is a category O UE according to TS 36. 306 f5J. 

4> include ue .. RadioPaginginfo including ue-Caregory; 

2> if the uc-CapabilityRcq_u1?st includes geran-cs and if the UE supports GERAJ"1 CS domain: 

3> include the UE radio access capabilities for GERAN CS within a ue-CapubilityRAT-Container and with 
the rat-Type set to gaan-cs; 

2> if the ue•-CapabilityRequest includes geran-ps m1d if the GE suppo1ts GERAN PS domam: 

3> include the LYE radio access capabili.ties for GERAN PS within a ue-CapabilityRAT-Coutainer and with 
the rat-T).pe set to geran-ps; 

2> if the ue-CapabilifyRequest includes uira and if the UE suppotts UTRA· 

J> include the UE radio access capabilities for UTRA within a ue-CapabilityRA_T•-Container and with the 
rat-Type set to utra; 

2> if the uc-CapabilityRcq_u£st includes cdma2000-1XI{TT and i.f the UE supports CDMA2000 _txRTI'· 

3> include the UE radio access capabilities for CD1,1A2000 within a ue-Capaht!to 1RAT-C01uainer and with 
the rat-Type set to cdma2000-LY.R IT; 

l > submit the UECc~pabi!itylnjhrmation message to lower layers for tra11smissio11, upon which the procedure ends; 
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5.6.4 CSFB to 1 x Parameter transfer 

5.6.4.1 General 

l!E I I El!TRAN I 

C/._,-,FBPararneters:Reaue,':.·tCJ)AIA2000 

CSFJ3ParametersRe,\'Y}OnseCDA4A 2000 

Figure 5.6.4.1-1: CSFB to ix Parameter transfer 

The pmpose of this procedure is to t1:1nsfe:r the CD~1A2000 J x..1<..TT paramete1s req u.ired to 1egister the UE in the 
CDlvlr\2000 hRTT network fo, CSFB support. 

5.6 .4.2 Initiation 

A UE in RRC _ CONNECTED initiates the CSFB to J x Parameter transfot procedure upon req nest from the CDt,1A2000 
Tt1_e UE initiates tt1_e CSFB to lx Parameter transfer procedure by sending the 

:,1°:Hf' ar,amerenl{ec,ru e.stC j_JJ\.ifl c'UUO message. 

5.6.4.3 Actions related to transmission of CSFBParametersRequestCDIV!A2000 message 

The GE sh;;ll: 

l > submit the CS.,.F'BParameiersRequestCDlvfA2000 message to lower layers for transmjssion using the current 
con_figurati.on_; 

5.6.4.4 Reception of tile CSFBParametersResponseCDMA2000 message 

Upon reception of the L'Sl'J3ParametersRes_pons.::CDkIA2000 message, the UE shall: 

l > forward the raml and the mobilifyParmneters to the CD?v[A2000 lxRTT uppet laye1s; 

5.6.5 UE Information 

5.6.5.1 General 

UE I I EUTRAN 

UEJnformationRequest 

UEJni(JrmationResf}ons·e 

Figure 5.6.5.1-1: UE information procedure 

The UE i.nJonnation procedure is used by E-UTRAN to request the UE to report information. 
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5.6.5.2 Initiation 

E-UTRAN i11itiates the procedure by se11di11g the UflnjOrmatio!!Request message. E-UTRt\N should i11itiate this 
procedu.1e only after successful security activation. 

5.6.5.3 Reception of lhe UE/nformationRe,quest message 

Upon receiving the UEiufOrrnationRequest message, the UE shall, only after successful security activation. 

l > iJ rach-ReportReq is set to n-ue, set the contents of the ruch-Report in the UE!nformation11-e.~ponse message as 
follo;vs: 

2> set the numb>!rOfPreamblesSenr to indicate the number of preambles sent by fv1AC for the last successfully 
completed random access procedure; 

2> if conJenti.on resolution_ was not successful as specified in TS 36321 [6J for at least one of tt1_e tnrn.smitted 
preainbles for the last successfully completed random access procedure: 

3> set the cont1.?ntionDet1.?cted to true: 

3> set the cout1.?ntiouDet1.?cted to /Clise: 

l> ifr,f{-ReportReq is set to true and the UE has radio li11k failu1e information or handover failu.1e information 
available in VarRLF-Report and if the RPL1,1N i.s inclmfod in plmn-Identt(vUst stored i.n VarRLF-Report. 

2> set timeSinceFailur!? 111 VarRLJ-' .. Reporr to the t1me that elapsed since the last rad10 link or handover failure in 
E-UTRA; 

2> set tt1_e r{f-Re_port in tt1_e U.EJnf,;rmation}(csponse message to tt1_e value of r£f-lc1.?port in VarR_LF-Rfport: 

2> discard the r/f-Reportfrom VarRLF-Reportupon successful delivery of the UEiu/OrrnafionResponse .tnessage 
confi..nned by lower layers; 

l > if co,mEstFai!ReportReq is set to true and the UE has connectio11 establishment failure information in 
VarConr1EstF'ai!Report and if the RPLN[N is equal to p!mn-Jdenti~y sto1ed in VarConniistf"ai!Report' 

2> set tim!?Sincqf[ii!ure in VarConnEst_F'ailReporr to the t1me that elapsed since the last co1mection 
establislunent failu1e in E-UTRA; 

2> set the connEstJ-<Cti!Report in the UEJ;-;jbrmationRes_ponse message to the value of connJc,StFailReport i11 
VarConnEstF'r1t!Repori: 

2> discard the connEstFai!Reporf from VarConnEstFai!Reporf upon successful delivery of the 
UElnJGrmotionRr15·_pons<: message conflrmed by lower layers; 

l > if the log.lvleasReportReq is present and if the RPLN1N is included in_p!mn-!de!!tityList sto1ed in 
Var Lo gA1easR epor t. 

2> if VarLogAfeasI1.eport includes 011e 01 more logged mea.su1ement entries, set the contents of the 
!ogA1easReport i11 the [)EJnformationResponse ff!.essage as follm:vs: 

J> include the abso!uteTirneStamp and set it to the value of abso!ute'J:mqlnfo in the 1/a.rLogAfrasReport, 

3> inclnde the traceReference and set i.t to the value of traceRefi>r1?nc1? in the VarLogl\.feasReport; 

3> include the traceRecordingSessionRef r:rnd set it to the value of traceRecordingSessionRef i11 the 
Var LogAfeasReport: 

J> include the tce .. Id and set it to the value of tee-id 111 the VarLogkfeasRepon; 

3> include the log1\1eas!n/oLisi and set it to include one or more entries from VarLogA1easReport starting 
from tt1_e entries logged first; 

3> if the VarLogAJeasReport includes one or more additional logged measurement entries that are not 
included in the iog1\1eas[nf(;Lts1 ·within the UEJnf(;rmationRe.~ponse message. 
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2> include the mobilityifisto.ryReport and set it to include entries from VarAiobi!itylfiswryReport; 

2> include i.n the mobi!ityf-JistoryR1?port an entry for the current cell, possibly after removing the oldest entry if 
reqmred. and set its fields as follows: 

3> set i·tsifedCell!d to tJ1e global cell identity of the current cell· 

3> set field time::.i)xnt to the time spent iii the current cell; 

1> if the logkt1?asR1?port is i..n_r;luded in the UEJnfi;n;wtionResponse: 

2> submit the [fJc,JnjbrmationRes_ponse message to lower layers for transmission via SRB2; 

2> d1Scard the logged measurement entries included in the logA1easinfoList from VarLoglYleasReport upon 
successful delivery of the UEJnjOrmationResponse message confirmed by lower layers; 

1> else: 

2> submit the [fJc,JnjbrmationRes_ponse message to lower layers for transmission via SRB]; 

5.6.6 Logged Measurement Configuration 

5.6.6.1 General 

l!E EUTRAN 

LoocredUeasurementCon z7.uratwn 

Figure 5.6.6.1-1: Logged measurement configuration 

The purpose oftt!ls procedure is to configure the UE to pertbnn loggmg of measurement results while m RRC _lDLE 
and to pe1fo1m logging of measurement results for /v'IBSFN in both RRC __ fDLE and Rc~C __ CONNECTED. The 
procedu.1e applies to logged measu1ements capable UEs th.at are in Rc-q_C __ CONNECTED. 

NOTE E-UTRAN may retrieve stored logged measurement infonnat1011 by means of the UE lnformat1011 
pmcedure. 

5.6.6.2 Initiation 

1J1easurement confignration procedure to UE in Rc-q_C _CONNECTED by se11di11g the 
Lol!l!,cd!,fe,osoire;7,e,n/(;on•ficw·,,1um nlessage, 

5.6,6.3 Reception of lhe LoggedMeasurememtConfiguration by the UE 

Upon receiving the Logged1\1easurenumtConfiguration .tnessage the UE, shall. 

l > discard the logged measurement configuratio11 as well as the logged measurement fr1forn,...ation as specified in 
5,6.7: 
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l> store the received !oggingDuration, logginglnrerval and a.reaConfiguration, IT mclucled, in VarLogkfeasConjig; 

1 > if the !.oggedJvfeasurementCoufigurafim1 message includes plmu-JdenfVyUst' 

2> set p!mn-,JdentityList in VarLogA1easReport to 1nclude the llPLl\1N as well as the PLt1Ns mcluded inplmn­
JdentitvList; 

l> else: 

2-> set pbnn-lde!!t!OList in Var!.ogA1easReport to include the RPLLvrN; 

l> store the received absoluteTimeinjb, truceRejerence, traceRecordingSessio!!Rej and tee-Id in 
VarLogi\feasReport; 

l> store the received targNAf.BS'J-1!.V-AreaLisr, lfmcluded, m VarLogAdeasConjig; 

!> start ti.rner T330 with the timer value set to the loggmgDuratwn; 

5.6.6.4 T330 expiry 

Upon expiry of T3 30 the UE shall: 

l> release VarLogA1easConjig; 

The UE 1s allowed to d1scard stored logged measurements, i.e. to release VarLogAieasR>!port, 48 hours a...fter T330 
expiiy. 

5.6.7 Release of Logged Measurement Configuration 

5.6.7.1 General 

The pu1pose of this procedure is to 1elease the logged measurement configuratio11 as well as the logged measurement 
i.tlfonnation. 

5.6.7.2 Initiation 

The U1~ st,_all iniJj_ate tt1_e procedure upon receiving a logged measurement configuration in another RAT The UE shall 
also imtrnte the procedure upon po-wer off or detach. 

The UE shall: 

l> stop trmer TJ30, if mnning; 

1> if stored, discard the logged measurernent configuration as 1-vell as the logged measuremenJ information. i.e. 
release the UE vanables VarLogA1easConfig and 1/a.rLogAfrasReport; 

5.6.8 Measurements logging 

5.6.8.1 General 

This pmcedure specifies the logging of available measurements by a UE in RRC _ IDLE that has a logged measurement 
configuration and the logging of available measu.rem.e11ts by a UE in both RRC _ _IDLE r:rnd RRC __ CONNECTED if 
targ1?f/vfBSF7'l-AreaLtsf is included in Var!.ogA1easCon/ig. 

5.6.8.2 Initiation 

\Vhile T'.D0 is n1nnfr1g, the UE shall: 

l> pe1fonn the loggic,g in accordance with the following· 

2> if the UE detects lDC problerr1s and the C,'arLogA1easReporns empty: 
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J> suspend adding further logged measurement entries as long as the UE 1s experiencing lDC problems; 

NOTE O: The UE may detect the start ofIDC problems as early as Phase 1 as desctibed in section 23A of 
TS 36.300 [9] 

2> if tctrgetA1BSF1V-AreaList is included iii VarLop_/vleasConjig. 

3> if the UE is camping normally on m1E-l.JULA. cell or is connected to E-UTRA; and 

3> if the RPLL\1N is included inp!mn-[deutityList stored in VarLog1\1easReport; and 

3> (inRRC_IDLE) is part of the area 
indicated by areaCo!!jiguration if configured in 

4> for lVIBSFN areas, mdicated 111 ta.rgetA1BSJ-1!V-AreaList, from whlch the UE 1s receivmg N1Bt1S 
se1vice: 

5> perfonn_ J\,ffiSFN measurements in accordance with the performans;e requirernents as specified in_ 
rs 36. u:; [l 6J; 

NOTE 1: \Vhen configured to perform l\1BSFN measurement logging by targ1?1JvfBSFN-AreaLtsf, the UE is not 
required to receive additional l\1BSYN subframes, i.e. logging is based on the subframes corresponding to 
the .MBMS services the UE is rece1ving. 

in 

5> perform logging at 1egula1 time intervals as defined by the io.c;g,,,,1Y,/'nt,,,1J,u! in 
but only for tt1_ose intervals for w hi.ch ~1BSFN measurement 
36. l:13 [16]; 

on an E-UTRA cell and ii the RPLJ\ifN is included in plmH-l,-1enfifyLts1 
cell is part of tt1_e area in_dicated by ar1?0Conffgu,ratwn iJ configured 

3> perform the logging at regnlar time intervals, as defined by the !ogging!nterva! in VarLogA1easConftg, 

2> when add.mg a logged measurement entry in VarLogAfrasReport, include the fields in accordance w1th the 
following. 

J> set the re!atfvqTfmeStarnp to ind1cate the elapsed time smce the m.01nent at which the logged 
measurement coril\~ruration. ,vas received; 

3> if detailed location infonnation became available during the last logging interval, set the content of the 
locatianfn_fi; as folknvs: 

4 > include the locatianCaordinates; 

3> if the UE detects JDC problems: 

4> set the lnDevfc(?Col?xDetected to indicate tl1e reason for measurement results logging suspension; 

4 > suspend adding funhe:r logged measurement entries a-; long as the UE is experiencing IDC problems; 

J> else if rargqfA1BS.f~V-AreaList is mcluded 111 VarLog!idl?asConjig: 

4> for each J\IIBSFN area, for which the mandatory measurements result fields became available dnring 
the last logging interval· 

include measu.1eme11t results that became available 

5> include the fields signallingBLE.'R-Resu!r or dataBLER-A1Clf-ResultLisr if the concerned ELER 
results are availble, 

5> set the mhsfn-Ar(?afd and carrierFr(?quency to is1dicate tt1_e MI3SFN area in_ which the UE is 
receivmg ?vlBSFN transmiss10n; 

4> iJis, RRC __ CONNECTED· 
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5> set the servCe!!Idenriry to indicate global cell identity of the PCell; 

5> set the measResu!tS"ervCdl to include the layer 3 filtered measured resnhs of the PCell; 

5> if available, set the measResultlvreighCel!s to include the layer 3 filtered measured results of 
SCell(s) and neighbouring cell(sJ measurements that became available during the last logging 
interval, in 01der of decreasing RSRP, for at most the fo11owiug number of cells. 6 i.ntta-.frequency 
and 3 inter-frequency cells per freq_uen.::.-y and according to tt1_e folknving: 

6> for each cell included, include the optional fields that are available; 

5> if avail3ble. optionally set the m,Bs,1'eemi,tIV,•w1•,c,,iis include the layer 3 filtered measured 
results ofneighbourmg cell(s) measurements became available durmg the last logging 
interval, ic, ordec of decreasing RSCP([JTRA)/RSSf(GERAN)/PilotStrength(cdma2000), for at 
most the following number of cells: 3 inter-RAT cells pet frequency (UTRA, cdma2000)/set of 
frequencies (GERAl"1), and according to the following: 

6> for each cell included, include the optional fields that are available; 

4> iJin RRC __ JDLE: 

5> set the servCeUJ,-1enfify to indicate global cell identit)' of the serving ce11; 

5> set the mc?asResu!rServCell to mclude the quamities of the serving cell; 

5> if available, set the measR.c?sultNeighCclls, in_ order of decreasing ranking-criterion as used for cell 
re-selection, to include neighbouring cell measurements H•.at became available during the last 
logging interval for at most the following m.1111.ber of neigti:bouring cells: 6 intra•-frequency and 3 
inter-frequency neighbours per frequency and accordi11g to the following: 

6> for each neighbour cen included, include the optional fields that are available: 

5> if available, optionally set the measResuitlYetghCells, in order of decreasing ranking-criterion as 
used for cen re-selection. to include neighbouring cell measurements that became available 1..forin_g 
the last logging interval, for at most the follmving number of cells: 3 inter-RAT cells per frequency 
iUTRA, cdma2000)/set offreque11cies (GERAN), and accorclmg to the following: 

6> for each cell included. include the optional fields that are available; 

4> for the cells included according to the previous (i.e. covering previous and current serving cells as ·well 
as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding 
results are available according to the associated performance requirements defined in TS 36.133 [16J: 

4 > for the cells included according to the previous (i.e. covedng previous and current serving cells as ;vell 
as nei..ghboming EUTRA cells) include RSRQ type if the 1esult was based on measurements using a 
wider band or using aJl OFDivf symbols; 

NOTE 2: The UE includes the latest results in accordance with the perfo1m.a11ce requirements as specified in TS 
36.133 [161. E.g. RSRP and RSRQ results are available only if the LYE has a sufficient nu1!'.ber of results/ 
receives a sufficient number of snbfrarnes dnring the logging interval. 

3> else if. 

4> set the savCellh1entity to indicate global cell identity of the cell the UE is caw.ping on; 

4> set the measResu!tS"ervCell to include the quantities of the cell the UE is camping on; 

4> if available, set the measResulrNeighCells, m order of decreasing mnking-cnterion as used for cell re-­
selection, to include neighboudng cell measurements th.at became available during the last logging 
interval for at most the following unmber of neighbouring ce11s· 6 intra-frequency and 3 inter­
frequency neighbours per frequene,.y as well as 3 inter-RAT neighbours, per frequency/ set of 
frequencies (GERA_N) per RA_']' and according to the fonowing· 

5> for each neighbour cell included. include the optional fields that are available; 
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4> for the cells included according to the previous (i.e. covering previous and current serving cells as well 
as ne1ghbounng EUTRA cells) mclude results accorclmg to the extended RSRQ if con:esponding 
results are available according to the associated pe1formance requirements defined in TS 36.133 r16]; 

4> for the cells included according to the prev10us (Le. covering prev10us and current serving cells as well 
as neighbouring EUTRA cells,1 include RSRQ type lfthe result was based on measurements using a 
wider band or using aJl OFDI\1 sym..l:,ols; 

NO'I~~: 3: The UE includes the latest results of the available measurements as used for cell reselection evaluation i.n 
RRC __ lDLE or as used for evaluation of reportmg critena or for measurement reporting according to 5.5.3 
in RRC __ CO~'NECTED, ·which are perfo1med in accordarice ·with the pe1forn,...ance requirements a-; 
specified in TS 16.l 31 [16]. 

2> when the memory reserved for the logged measurement irJonnation becomes ful~ stop timer T3J0 and 
pe1form the same actio1J.S as performed upon e:q.1ily of T.330, as specified in 5.6.6.4; 

In-device coexistence indication 

5.6.9.1 General 

UE I I EUTRAN 

RRC con11cction reconfiguratjon. 

JnDeviceCoe;,Jndication 

Figure 5.6.9.1-1: In-device coexistence indication 

The pmpose of this procedure is to inforn1 E-UTf?.AN about (a change of) the In-Device Coexistence (lDC) problems 
ex-perie11ced by the UE in RRC __ CONNECTED, as descdhed in TS 36.300 ! 9], and to pffsvide the E-UTRAN with 
i.tlfonnati.on in order to resolve them. 

5.6.9.2 Initiation 

A U1~ capable of providing [DC indicatio:ns may initiate the procedure when it is configured to provide [DC indications 
and upon change ofIDC problem info1111ation 

Upon initiating the procedure, the UE shall. 

l> if configured to provide me mdications: 

2> if the U1~ did not transmit an lnDevfc(?Coc?xindicatwn message since it 1.vas configured to provide IDC 
indications: 

3> if on one or more 1t1~queucies for '.vhich a measOhJecf EUTl?A is configured, the UE is experiencing ID(' 
problems that it cannot solve by itself; or 

3> if configured to fJffJvide IDC i11di.cati.ons for UL CA: and if 011 one or more supported UL CA 
cornbination comprisiug of carrier frequencies for which a measurement object is cotlfigumd, the UE is 
experiencing ID(' pwblcm.s that i1 cannot solve by itself: 

4> initiate transmission of the InDeviceCoex!ndication message in accordarice ·with 5.6. 9.3; 
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J> if the set of frequencies, for which a measO~,1ectEUl'PJl 1s corJigured and on which the UE is 
experiencing IDC problems that it cannot solve by itself, is different from the set indicated in th.e last 
transmitted InDeviceCoexlndication message; or 

3> if for one or more of the frequenc1es 111 the previously reported set of frequencies, the 
interferenceDirection 1s cllfforem: from the value indicated m the last transmitted InDeviceCoeJ:Jndication 
message; or 

3> if the TDJ\tI assistance inJorm.ation is different from the assistance infonnation included in the last 
transmitted JnDeviceCoeJ:Jndication message; or 

3> if configured to provide [DC indications for UL CA; and if the set of suppo1ted UL CA cotnbination 
comprising of carrier frequencies for which a measurement object is configured and on which the UE is 
experiencing !DC problems that 1t cannot solve by itself. 1s cllfferem from the set ind1cated in the last 
tra11smitted lnDeviceCoexindicatio,! message. 

4> initiate transmission of the fnDeviceCo(?-:dndicotion message in accordan_ce \vith 5.6.9.3; 

NOTE l: The term "TDC problems" refers to interference issues applicable across several subframes/slots where 
not necessarily all the subframes/slots are affected. 

NOTE 2: Fo1 the frequencies on which a serving cell or serving cells is configured that is activated, fDC problems 
consist of interference issues that the UE camiot solve b)' itself, during either active data exchange or 
upcoming data activity '.vhkh is expected in up to a few hundred milliseconds. 

5.6.9.3 

For frequencies on which a SCell or SCells is configured that is deactivated, repo1ting IDC problems 
indicates an ant1cipat1011 that the act1vation of the SCell or SCells would result in mterference 1Ssues that 
the UE would not be able to solve by itself 
For a 11on-servi11g freque11cy, 1eponi11g fDC proble1!'..s indicates an a11ticipatfrJ11 that if the non-serving 
frequem,)' or frequencies became a serving frequency or serving frequencies tJ1en this would result in 
interference issues that the U1~ would not be able to solve by itself. 

Actions related to transmission of inDeviceCoexlnd!cation message 

The TJE shall set the contents of the lnDeviceCo.::xlndication message as follows: 

1 > if there is at least one E-UTRA carrier frequency, for which a measurement object is configured, that is affected 
by JDC problems: 

2> 

2> for each E-•Ul'RA carrier frequency included in the 1E qffc?ctedCarrierFrc?qLisr, mclude inffrj(:renceDirc?ction 
and set it acco1dingly: 

2> include Time Domain fv1ultiplexing (TDJ\tI) based assistance informatioll' 

3> if the UE has DRX related assistance infonnation that could be used to resolve the IDC problems: 

4> include drr-():c!eLength, drx-Ojfset and drx-Activc?Time; 

3> else {the UE has desired subframe reservation patterns related assistance infonnation tt1_at could be used to 
resolve the JDC problems): 

4 > include idc-S'ubframePaiiernList; 

J> use the NlCG as tirr1ing reference if TDNl based ass1stance mfo1111atic,11 regarding the SCG is h~cluded; 

!> if the UE is configured to provide UL CA information and there is a supported UL CA combination comprising 
c,f carrier frequencies for whlch a measurement object is configured, that 1s affected by IDC problems: 

2> include 1:tcfimS~ystc?mT_ipe in ul-CA-Asstsfa!lcelnfh; 

2> if the UE sets victimS,_'!..1sternT)pe to -ii,•lctn or Bluetooth· 
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J> include affectedCmrierFreqCombLisr m ul--CA-•AssistcmcelnjO with an ent1y for each suppo1ted UL C""&_._ 
cornbinat1011 comprismg of carrier frequenoes for which a measurement oqject is contlgurecl, that is 
affected by !DC problenis; 

2> else: 

3> opti.onall)' include ajJectedCarnerFreqCombUst in ui-CA-Asstsfancel!!Jb with an entry for each 
supported UL CA combination comprising of canier frequencies for which a measurement object is 
corrfigured, that is affected by [DC problems; 

NOTE l: VV'J1eu sending anfnDe1:iceCoe:dn,-.ltcafim1 message to infonnE-UTRANthe JDC problems, the UE 
includes all assistance information (rather than providing e.g. the changed part(s) of the assistance 
info1111ation). 

The UE shall snbrnit the JnDn·tceCoexlndication message to lower layers for t1ansmissio1t 

5.6.10 UE Assistance Information 

5.6.'l 0.1 General 

UE I I EU1RAN 

RRC cormectiorr reconfiguration 

UE.J-1.ss:stancelni'Ormalian 

Figure 5.6.1il.1-1: UE Assistance Information 

The pmpose of this procedure is to inform E-UTRAN of the UE's power saving preference Upon configuring the UE 
to provide pcrvver preference indications E-UT1lAN may consider that the UE does not prefer a configuration primarily 
optirr1ised for power saving umil the UE explictly indicates othenvise. 

5.6.i 0.2 Initiation 

A UE capable of providing power preference indications in RRC CONP..'BCTED may initiate the procedure in several 
cases including upon being configu1ed to provide power prefe1ence indications and u.pon change of pm:ver preference. 

Upon initiating the procedure, the UE shall: 

l> if co1Uigu1ed to provide power prefe1ence indications: 

2> if the UE did not transmit a [JE4ssistancelnf0rmation message since it was configured to provide power 
prefe1ence indicatio11s; or 

2> if the cunent po,ver preference is different from the one indicated in the last transmission of the 
UEAssisrancdnformation message and tuner TJ40 is not nmm.ng: 

3> initiate transmission of the Ut'Assistanceln/Ormatwu message in accordance with 5.6.J0,3; 

5.6.·l0.3 Actions related to transmission of UEAssistanceinformation message 

The UE shall set the contents of the UEA.ssistanceln/Gnnotion message: 

l> if the UE prefers a conii.guration primarily optimised for power saving: 

2> set po-,vaPrefindication to !owPowerConsumption; 
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l> else: 

2-> start. or restart tjmer T340 with the ti.rncr value set to the puwerPreflndtcafionTuner; 

2> setpowerPr!?jlndicarion to normal; 

The U1~ st•.all submit the UEAss1stonrxJnformation message to lmver layers for transmission, 

5.6.11 Mobility history information 

5.6.11:1 General 

Thls procedure spedf1es how the mobility history informatrnn is stored by the UE, covering RRC CONNECTED and 
RR.C_IDLE. 

5.6.i 1.2 Initiation 

lfthe UE suppons storage of mobility histo1y informatiot\ the UE shall: 

l> Upon change of cell, consisting of PCell in RRC __ CONNECTED or serving cell m l-LR.C __ lDLE, to another E­
UTRA or inter-RAT cell or when entering out of service: 

2> include an entry in variable Var.1.UobilityH.istmyReport possibly after removing tt1_e oldest entty, if necessary, 
according to following: 

3> if the global cell ident.i(y of the previous PCell/ serving ce11 is available: 

4> include the global cell identity of that cell in the field visitedCeWd of the entry; 

3> else: 

4> include the physical cell identity and carrier frequency of that cell in the field visitedCe!!Jd of the 
entry; 

3> set the field timeSpent of the entry as the time spent in the previous PCell/ serving cell; 

1> upon entering E-UTRA (inRRC CONN~ECTED or RRC __ [DLE) ,vt,jle previously out of service and/ or using 
another RAT: 

2-> include an entry in variable Var1\1ohili(yHistoryReport possibly after removing the oldest entry, if necessary, 
according to followin_g: 

3> set the field timeSpent of the entry as the tif!le spent outside E-UTRr\; 

5.6.12 RAN--assisted WLAN interworking 

5.6.'12.1 General 

The pmpose of this procedure is to facilitate access net-.vork selection and traffic steering between E-UTRAN and 
WLAN. 

5.6.12.2 

(see TS 24.3 J ?. [66], the UE shall provide an up-to-date set of the applicable paramete1s 
wia11--0/'flo,ad,:~m•1/i1,C,om.mon or wlan-OJ)loar-}Coff,(igDedicated to upper layers, and inJorrn upper layers 

w.11rn~urw. The parameter set from either w!on-OJ)loar-}Coff,(igCornmon or i,,,fan-

selected as specified 111 subclauses 5.2.2.24, 5.3.12, 5.6.12.2 and 5.6.12.4. 

Dedicated VVLAN offload configuration 

The UE shall: 

1> if the received wlan-Of/!.oadlnfi; is set to r(?h:ase: 

2-> release 1Flan-OffioadCon/igDedicat1?d and t350; 
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2> if the -,v!an-Off!oadConfigComrnon corresponding to the llPLl\1N is broadcast by the cell: 

3> the w!an-qfjloadConji.gComnwn corresponding to the RPLl\1N included in 
7; 

l> else: 

2> apply the received wlan-OjjloadConfigDedicated: 

5.6.12.3 

The GE sh;;ll: 

\/\,'LAN offload RAN evaluation 

1> if the U1~ is configured vvith eiJt1_er vrlan-OjJloadConjlgCommon or w!on-OJ]loodConfigDedicated: 

2> provide measurement results required for the evaluation of the network selection and traffic steering rules as 
defined in TS 24 312 [66] to npper layers; 

2> evaluate the network selectwn and traffic steering mies as defined in TS 36.J04 14]; 

5.6.i2.4 T350 expiry or slop 

The UE shall: 

l> if T350 expires or is stopped· 

2> release the w!an-OJ]7oadCml}igDedicated and 1350: 

2> if the -,v!an-Off!oadConfigComrnon corresponding to the llPLl\1N is broadcast by the cell: 

3> 

5.6.i2.5 

The lJE shall: 

Cell selectioni re-selection while T350 is running 

1 > if, while T350 is running, the UE selects/ reselects a cell which is not the PCell when the w!an-OffioadDedicated 
vvas confi&,'1ired· 

2> stop ti1D.er T350; 

2> peiform the actions as specified in 5.6.12.4; 

5.6.13 SCG failure information 

5.6.13.1 General 

UE I I ElJTRAN I 

RRC connection reconfiguration 
tscg-L urlJzguratwn) 

SCGFaifureln(ormation 

Figure 5.6.13.1-1: SCG failure information 
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The pmpose of this procedure is to inform E-UIRAN ;;bout an SCG failure the UE has experienced 1.e. SCG radio link 
failure, SCG cti:ange failure. 

5.6.13.2 Initiation 

A lJE if1itiates the procedu1e to report SCG failures w he11 SCG transmission is not suspended and when one of the 
follo'.ving conditions is met: 

l> upon detecting radio link fa1lure for the SCG, L.'l accordance with 5.3.11; or 

l> upon SCG change failure, in accordance with 5.].5_7a; 

Upon initiating the procedure, the UE shall· 

l> suspend all SCG DRBs a..~cl suspend SCG tmnsrrtlssion for split DB.Es; 

1 > reset SCG-JVlAC; 

l> stopT307; 

1> initiate transmission of the SCG_Faihm:Jnformatian message in accordance with 5 .6_ U.3: 

5.6.·l3.3 Actions related to transmission of SCGFai!urelnformation message 

The UE shall set the contents of the s·CGFailurdnf,;rmation tnessage as follows: 

l > if the UE initiates transmission of the S'CGFailure!n/ormatwn message to provide SCG radio link failure 
information. 

2> include jCiilure T)pe and set it to the tdgger for detecti11g SCG radio link failure: 

l> else if the UE initiates transmission of the S'CGF'ailurdn:fbrmatwn rn.essage to provide SCG change failure 
infonnation: 

2> includcjhtiure~y_pe and set it to scg-ChaugeFmiure, 

l > set the measResultServFreqList to include for each SCG cell that is conii.gured., if any, within tneasFlesultSCell 
the qua11ti.ties of the co11ce1ned SC ell, if available according to pe1formance requirements in [] 6 J; 

l> for each SCG serving frequency mcluded in measResultSetvFf·eqList, include within measResultiksrNefg-hCe!! 
the _physCell!d and the quantities of the best no11-se1vi11g cell, based on RSRP, 011 the concerned se1ving 
frequency; 

l> set the measResultNeighCells to include the best measured cells on non•-serving E-,UTRA frequencies, ordered 
such that the best cell is listed first, and based on measure1J.1.ents collected u.p to the mo1J.1.ent the UE detected. the 
failure, and set its fields as follows: 

2> if the UE was configured to pe1form measurements for one or more non-se1ving EUTRA. frequencies and 
measure1J.1.ent 1esults are available. include the measResultListE'UTRA; 

2> for each neighbour cell included, include tl1e optional fields that are available; 

NOTE 2: The measured. quantities are filtered by the 1.3 filter as configu1ed in the mobility measurement 
configuration. The measurements are based on the ti.tnc domain measurement resource restriction, if 
configured. Blacklisted cells are not required to be reported 

The UE shall submit the SCGFaiiureinjormatio!! message to lower la;yers for t.mn:m1ission. 
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5.7.1 

Generic error handling 

General 
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The generic e.tror handling defined i.n the subsequent sub-clauses applies unless explicitly specified othenvise e.g 
wi.tt1_is1 the procedure specific error handling 

The UE shall consider a value as not comprehended when it is set: 

to an extended value that is not defmecl m the version of the transfer syntax supported by the TJE. 

to a spam 01 reserved value unless the specification defines specific behaviour that the UE shall apply npou 
receiving the concerned spare/ reserved value. 

The UE shall consider a field as not comprehended when it is defined: 

as spare or reserved unless the specificat1011 defmes speclf1c behav10ur that the lJE shall apply upon receivmg the 
concerned spare/ 1eserved field. 

5,7.2 ASN.1 violation or encoding error 

The lJE shall: 

!> when receiving an RRC message on the BCCH, PCCH, CCCH, J'viCCH or SBCCH for which the abstract syntax 
is invalid [13]: 

2> ignore the message; 

NOTE This section applies m case one or more flelds is set to a value, other tl1a11 a spare, reserved or extended 
value, not defined in this version of the transfer syntax. E.g. in the case the UE receives value 12 for a 
field defined as INTEGER (J,, 1 l ). Jn cases like this, it may not be possible to reliably detect which field 
is in the enor hence the error handling is at the message level. 

5.7.3 Field set to a not comprehended value 

The UE shall, when receiving an RRC message on any logical channel: 

l> if the message mcludes a field that has a value that the UE does not comprehend: 

2-> if a default value is defined fot this field: 

3> treat the message while using the default value defined for this field; 

2> else if the concen:1ecl field is option.al: 

3> treat the message as if the field '.vere absent and in accordance with the need code for absence of the 
concerned field: 

3> treat the message as if the field were absent and in accordance vvith sub-clause 5. 7 .4; 

5.7.4 Mandatory field missing 

The UE shall: 

l> if the message includes a field that is mandatory to include in the message (e.g. because conditions for 
mandatory p1esence are fnlfilled,1 r:rnd that field is absent or treated as abse11t: 

2> if the Rc'ZC message was received on DCCH or CCCH: 

3> ignore the message, 
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2> else: 

3> if the field concerns a (sob-field of) an entry of a list (le. a SEQUENCE OF)· 

4> treat the list as lfthe entry including the rrtlssing or not comprehended field was not present; 

3> else if the :field concerns a sub-field of another field. referred to as the 1parent1 field i.e the field that is one 
nesting level up compared to the e1Toneous field: 

4> consider the 'pamnf field to be set to a not comprehended valne; 

4 > apply the genedc error handling to the subsequent 1parent' field(s), until reaching the top nesting level 
i.e. the message level; 

J> else (field at message level): 

4> ignore the message, 

NOTE l: The error 1'..andling defined i..~ these sub-•clauses implies tt&u the UE ignores a message with the message 
type 01 version set to a not comprehe11ded vaJu.e. 

NOTE 2: The nested en:or handl111g for messages received on logical cha1mels other than DCCH and CCCH applies 
for errors 111 extensions also, even for errors that can be regarded as invalid E-UTRAN operation e.g. E­
UTRAN not observing conditio11al p1esence. 

The following ASN. l f,nther claiifles the levels applicable m case of nested error handling for errors in e'-iension 
fields. 

The UE sf'..al~ apply the follow111g principles regarding the levels applicable 111 case of nested error handling: 

an extension additon group is not regarded as a level on its o\vn. E.g. in the AS N. _t extract in the previous, a enor 
regarding the conditionality ofjie!d3 vfould result in the entire itetnJnJo entty to be ignored {rather than just tt1_e 
extension addition group containing field3 and fie!d4) 

a traditional nonCritica!Exto1sion is not regarded as a level on its ovvn. E.g_ in the ASN. t e')ftract in the 
prc·vious, a error regarding tt1_e conditionality of.,(ie!d3 would result in tt1_e entire Broadcastlnfi;Block1 to be 
ignored (rather than.inst the non critical extension conta111ingjk!d.:i andjk!d4). 
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5.7.5 Not comprehended field 

The U1~ st,_all, 11vhen receiving an RRC message on any logical cham1el: 

1 > if the message includes a field that the UE does not comprehend: 

2> treat the rest of the message as if the f1eld was absent; 

3GPP TS 36.331 V13.0.0 (2015-12) 

NOTE:· Thjs section does not apply to the case of an extension to the value range of a field. Such cases are 
addressed instead by the requirements in section 5.73. 

5.8 MBMS 

5.8.1 Introduction 

5.8.1.1 General 

ln general the control 1.•rformation relevant only for UEs supporring .MBMS is separated as much as poss1ble from 
unicast control i11forir,.ation. Nrost of the l\fBNlS control information is provided on a logical channel specific for 
l\ffi?v[S common control infonnation: the tv1CCff E-UTRA employs one IvK'CH logical channel per ?vffiSFN area. ru 
case the network configures multiple ?v[BSFN areas. the \)E acquires the ?vffil\1S control information from the tv1CCHs 
that are configured to identify iJ services it is interested to receive are ongoing_ Tt1_e action applicable ,vt1_en tt1_e UE is 
unable to s1111ulrnneously recerve IV'illl\t1S and unicast seivices is up to UE implememat10n. in tins release of the 
specification, a111vffiJv1S capable UE is only required to support reception of a single I\1BN1S service at a ti.me, and 
receptio11 of more than one l\1B?v1S service (also possibly on mo1e tha11 one 1vffiSFN area) in parallel is left for UE 
implementation. The IvJCCH carries the AtBSFNAreaConfiguratwn message, which indicates the 1,ffifviS sessions that 
are on_going as wen as the (correspondis1g) radio resource configuratiort The :MCCH may also car:ry the 
A1BAfSCmmtingRequest message, when E-lJ'lR_,_<\N wishes to count the number of UEs in RH.C _ CONNECTED that are 
1eceiving or i11terested to receive one or mo1e specific 1vffiJv1S services. 

A li.tnited amount of fv1BMS control inJorm.ation is provided on tl1e BCCH. This primarily concerns the information 
needed to acqu1re the l\t1CC1-Hs). Tt!ls mforrriation is carried by means of a smgle t1BN1S speclfic 
SystemhrfbrmationB/ock: .~ystemJ;rjbrmationl3lockT\1pel 3. An I\fBSFN area is identified solely by the mbsj!l-Areald in 
SystemhrfbrmationB/ockT)pe I 3. At mobility, the LYE considers that the 1/JBSFN area is contiimous w-hen the source cell 
and the ta.tget cell broadcast the same value i..t1 the mb4h-Areaid. 

5.8.i .2 Scheduling 

The MCCH information is transmitted periodically, using a configurable repetition period. Sct1_eduhng information is 
not provided for fv1CCH i.e. both the time domain scheduling as well as the lower layer configuration are semi-statically 
configured, as defined within SystemlnfOrmationB!ockTypc? 13. 

For ?vffi1,1S user data, which is carried b)' the 1,1TCH logical channel, E-UTRAN pe.tiodically provides l\1CH 
sct1_eduhng information (~1SI) at lower layers (JvJAC)_ Tt,js :MCH inJorm.ation only concerns the time domain 
schednlmg i.e. the frequency dornam schedufa1g a.'ld the lower layer corJigurntion are semi--statically corJiguted. The 
periodicity of the NlSl is confignrable and defined by the I\1CH scheduli11g period. 

5.8.i .3 MCCH information validity and notification of changes 

Change of I\1CCH infbrmati.on 011ly occurs at speciii.c radio frames, i.e. the concept of a modificatio11 period is used. 
\Vithin a modification period. the same J'vlCCH infonnation may be transmitted a number of times, as defined by its 
sct1_eduhng (which is based on a repetition period). The modification period boundaties are defined by SFN values for 
which SFN mod m= 0, where mis the number of rad10 fraines comprising the modif1cation period. The modification 
period 1s configured by means of S'.vsteminfonnarionB!ockType 13. 

\Vhen the network changes (some of) the :MCCH infonnation, it notifies the UEs about the change during a first 
modif1cation period. in the neAi modlfication period, the netvvork transmits the updated MCCH information. These 
general pr111ciples are 1llustrated in f1gure 5.8.1.3-1, 111 which dlfferem colours indicate different MCCH information. 
Upon receivi11g a change notiii.cation, a UE interested to receive 1/JB?viS services acquires the new N1CCH i11foin1atio11 
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irr1mediately from the stan of the next modifi.cation penod. The TJE applies the prev10usly acquired MCCH infonmuion 
unt1l the lJE acquires the new NlCCH mforrr1ation. 

Changt~ notjfication Updated information 
' ' ' ' ' ' _ n~--~n•---~□-~--~0-~1 ___ _.oo~ ___ l!i;§ ___ ~[iil~---~--------

MCCH modification period (n) 

MCCH repetition 
period 

MCCH modificat10n period (n-,- l) 

Figure 5.8.1.3-1: Change of MCCH Information 

indication of an .MBMS spenflc RNTl, the M-RNn (see TS 36.J21 16]), on PDCCH is used to irJorm UEs in 
RRC_IDLE crnd UEs in Rc~C __ CONNECTED about an MCCH info1matioc, change. When receiving an MCCH 
ltlfonnati.on change notification, the UE knows that the l\1CCH information will change at the next modification period 
boundary. The notification on PDCCH indicates which of the l\1CCHs will change, which is done by means of an 8-bit 
bitmap. \ViJt1fr1 this bitmap, the bit at the position indicated by the field no,,,(i,c:alior.,Jn,1icatc•r is used to indicate changes 
for that Ml3SFN area: lf the bit 1s set to "l", the corresponding MCCH change. No fmther details are provided e.g. 
cegarding which MCCH information will change. The MCCH information chac,ge c,otification is used to infonn the UE 
abont a change ofivK'CH i.tlfonnation upon session statt or about the sta.tt ofivIBt,1S counting. 

The MCCH information change notificat1011s on PDCCH are transrmtted periodically and are canied@ MBSFN 
subfrarnes only. These N1CCH i11fo1n1atio11 change notification occasions are corrurion for all 1',1CCHs that are 
configured. and configurable by parameters included in ,~vstemJnfhrmationBlockTy'J-'C !3: a repetition coefficient, a radio 
frarne offset and a subframe indtw. These comrnon notiJlGation_ occasions are based on the fv1CCB with the shortest 
modification period 

NOTE 1: E-UTRAN may modify the IvJBt,1S configuration information provided on L\1CCH at the same time as 
updating the t,1Biv1S configuration itlfonnation canied on BCCH i.e at a coinciding BCCH and t,1CCH 
modification period. Upon detecting that a new :MCCH is conJigured on BCCH, a UE interested to 
receive one or more t1BN1S services should acquire the l\1CC H, unless it knows that the services 1t 1s 
ime1ested in are not provided by the corresponding JVIBSFN area. 

A 1JE tt1_at is receiving an :~1Bfv1S service st•.all acquire the MCCH infot111ation from the statt of each modification 
period. A UE mterested to receive Nilll\1S from a cainer on which dJ.-Banffii,fdrh mcluded 
set to n6 shall acquire the MCCH i11fonnat1011 at least once eve1y MCCH modification period. AUE is not 
1eceiving an JVIBl\lJS seNice, as well as UEs that are receiving an NIBI\1S se1vice hut potentially ime1ested to receive 
other services not started in another l\.IBSFN area from a carrier on which d!-Bcuuiwtdth included in 

other tt1_an n6, sh.all verify that the stored IvJCCH in.formation remains valid by attempting to 
find the fv1CCH infonnat10n cha..~ge notlfication at least norijicationReperirionCof:fftimes during the modifi.catic,11 
penod of the applicable l\1CCH(s), if no NlCCH infonnation change notification is received. 

"t"10TE 2: [n case the UE is aware which ~1CCB(s) E-UTHAN uses fortt1_e service(s) it is interested to receive, the 
UE may only need to monitor change notifications for a subset of the MCCHs that are configured, 
refen:ed to as the 'applicable fv1CCH(s)' in the above. 
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5.8.2 MCCH information acquisition 

5.8.2.1 General 

UE E-OTRAN 

!,-iBSFNAreaConfigurarion 

/\;fB}v[SCountingR?que,;;t 

Figure 5.8.2.1-1: MCCH information acquisition 

The UE applies the J'viCCH lllfonna1ion acquisition procedme to acquire the J\iffitv1S control information that is 
broadcasted by the E-UTRAN. The procedure applies to JvIBt,1S capable UEs that ate in RRC _ IDLE 01 in 
RRC __ CONNECTED 

5.8.2.2 Initiation 

AUE interested to receive lVIBMS services sti:all apply the MCCH infonnat1011 acquisition procedure upon entering the 
correspondmg MB SIN area (e.g. upon power c,n, following UE mobility) and upon rece1ving a notification that the 
~1CCH information has changed. AUE that is 1eceiving an NIB~1S se1vice shall apply the N1CCH i11forir,..ation 
acquisition pwcedum to acquire the l\1CCH, that corresponds with the service that is being ieceived, at the start of each 
modifi.cati.on petiod. 

lJnless explicitly stated otherwise in the procedural specification, the N1CCH i11fonr,...atio11 acquisition pffJcedure 
ovenvti.tes any stored IvJCCH i.nfonnatioti., i.e delta configuration is not applicable for ?v[CCH information and the UE 
discontinues using a field ifi.t is absent in L\1CCH inforrnation unless explicitly specified othenvise 

5.8.2.3 MCCH information acquisition by the UE 

AnMJ:!MS capable UE shall: 

l > if the procedure is triggered by an 1vICCH information change notificatioll' 

2> start acqmring r.heA1BS.f.:'vAreaConjiguration message and the lY1BA1SCounringRequest message lfpresent, 
from the beginning of the modification pedod following the one in w hi.ch the c ha11ge notification ;vas 
received; 

NOTE l: The lJE contmues using the previously received l\1CCH irJ0nnation until the new lVICCH infonnar.ion 
has been acquired. 

l> if the UE enters an J\tffiSFN area: 

2> acquire theA1BSF-""'NAreaConjiguration message and the .lvlBA1SCountingRequest message if present, at the 
next repetition period; 

l> if the UE is receiving anJvIB1vIS service. 

the: MJJ.~N,1A1·ea,:,o.nt,,c.;11·at;o11 message and the ktBA1S'CountingRequest rnessage iJ present, 
serv1ce that is being received, from the beginmng of each 

modiii.catlon period; 

5.8.2.4 Actions upon reception of the MBSFl\JAreaConfiguration message 

No UE requirements related to the contents of this M,0JS,'·N.Ar.,a(.or;fi,,ur,ctti,·m apply other than those specified. 
elsewhere e.g. within p.t0cedures nsiug the couce.med the cottesponding field descriptions. 
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5.8.2.5 Actions upon reception of the MBMSCounlingRequest message 

Upon receivir:1gAdBA1SCow!tingRequest message, the UE shall pe1form the 1vIB?v1S Counting procedu1e a-; specified in 
section 5.8.4. 

5.8.3 MBMS PTM radio bearer configuration 

5.8.3.1 General 

The MBfv1S PTNJ radio bearer configuration procedure ls used by the UE to configure RLC, MAC and tt1_e pt,:ysi.cal 
layer upon starting a.ncl/or stopping to receive an fv1Hii. The procedure applies to U~':':s interested to receive one or rnore 
?vIBMS serv1ces. 

l"1OTE: [n case the UE ls unable to receive anl\{B~1S service due to capability li.n:.jtations, upper layers ma-y take 
appropriate action e.g. terminate a lower priority uni.cast service. 

5.8.3.2 Initiation 

The UE applies the l\1Ili3 establishment procedure to start rece1ving a session of a serv1ce 1t has an interest in. The 
procedu.1e may be initiated e.g. upon stmt of the N1BJv1S session, upon (re-Jent1y of the conesponding Jv1BSFN service 
area, u.pon becoming interested in the l\1B?v1S service, upon removal ofUE capability limitations inhibiting reception of 
the concerned servict\ 

The UE applies the fv1RB release procedure to stop receiving a sessrnn. The procedure may be imtrnted e.g. upon stop of 
the JvIB1vIS session, upon leaving the corresponding l\1BSFN service area, upon losing interest in the ?vffil\lJS seNice, 
when capabili1)' limitations start inhibiting reception of the concerned service, 

5.8.3.3 MRB establishment 

UponJ'viRB establishment, the UE sha11: 

l> establish an RLC entity in accordance with the co11figuration specified in 9.J l.4; 

1> con_figure an fv1TCE1 logical cham1el in accordance with tt1_e received !ocgica!Channelfdentity, applicable for tt1_e 
N!RB, as included in the AiBSJ'-11\rAreaConfigurarion message; 

l> layer in accordance with the pmch-Cmtfig, applicable for the :~1RB, as included in the 
MlJ.',J•N,'lr<•a(_ ont,zunm,m message; 

l > inform upper layers about the establishment of the tv1RB by indicating the corresponding imgi and sessio!!ld; 

5.8.3.4 MRB release 

Upon J'v1RB release. the UE shall· 

l> release the Rl.C entity as well as the 1elated NlAC and pl~ysical layer configuration; 

1> inform upper layers about the release of the fv1RB by indicating tt1_e corresponcli.ng tmgi and sessionld; 

5.8.4 MBMS Counting Procedure 

5.8.4.1 General 
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UE EUTRAN 

lvfB1VlSCountm rRe,.·uest 

_____________________ J\1BA1SCountingResponse 

Figure 5.8.4.1-1: MBMS Counting procedure 

The ?vffil\1S Counting procedure is used by the E-UTRAN to count the number of RRC _ COJ\1'NECTED mode UEs 
which are receiving via an :~1RB or interested to receive vi.a an JvJRB the specified I'vJB MS services. 

The UE determines interest in an ?v1Bl\1S se1vice, that is identified by the T1vIG1, by i11teracti.on with upper layers. 

5.8.4.2 Initiation 

E-UTRt\N initiates the procedure by sendi11g anA1BA1SCountingRequest message. 

5 .8.4.3 Reception of Hie MBMSCountingRe,quest message by the UE 

Upon receiving the 1UB1\1SCountmgR1?quest message, the UE in RRC_ CO~t'JtCTED mode shall· 

l> that provided the schednlmg information for the 
included the configuration of the I\1CCH via which the 

l> if the lJE is receiving via an ?vIBB or interested to receive via an JV1RB at least one of the serv1ces in the received 
countingRequestList. 

2> if more than one entry is included in the mbsfn-Ar1?afnf,0List received in the Sy.,ic.mD•1/armotioll,'1fo,cVl'v11e 
that included the configuration of the t1CCH via winch the lY1BkJSCounringRequest message was 

3> include the mbsjh-Arr10Jnde-:,; in the MBA1s1~01mi,inxResp,m 
in the mbsj!l-ArealnfOList within the 
lVIBSFN area used to transfer the 

2> for each NJBMS service included in tt1_e received countingRequestList: 

and set it to the indtw of the entry 
that con-esponds with th.e 

3> if the UE is receiving via an I\1RB or interested to receive via an l\1RB this 1vffiJviS service· 

4> include an entry in the countingR>!sponseList witlli.11 theA1.BAiSCountingResponse message w1th 
cm,ntm&'.Ke'sp1m,eSen'1ce set 1t to the index of the ent1y 111 the countingRequestList ,vitlli.11 the rece1ved 

corresponds with the ~fBNlS service the UE is receiving or i.nte1este:d to 
receive, 

2> subrn.1.t the A1.BAiSCountingResponse message to lower layers for trans111iss10n upon wlnch the procedure 
ends; 

NO'I~~: l: UEs that are receiving anI'vJBMS User Service [56] by means of a Unicast Bearer Service [57] {i.e. via a 
DRB). but are imerested to rece1ve the c011cemed MBMS User Se1vice [56] via an MBMS Bearer Se1vice 
(i.e. via r:rn NIF.B ), respond. to the counting 1equest. 

l"1OTE 2: ff ciphering is used at upper layers. the UE does not respond to the counting request if it can not decipher 
the ?vIBMS serv1ce for which countiag 1s pe1fo11ued (see TS 22.146 [ 62, 5.3]). 
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NOTE 3: The lJE treats the kfBA1SCounring-Requqsr messages received in each modifi.catic,11 period independently. 
111 the unlikely case E-UTRA.N would repeat mLVfBA1SCounring-Requqst (i.e. including the sarrie services) 
in a subsequent modificatio11 pedod, the UE responds agai!L The UE provides at most one 
MiiM0Loun11.,wiie.,:DOnse message to multiple trausrnission attempts of anA1BJ\:£SCountmgR1?quest 

moctiJlcati.on petiod. 

5.8.5 MBMS interest indication 

5.8.5.1 General 

UE I I EUTRAN I 

SIBJ 5 acquisition 

AJJJ/v[Slnterestlndication 

Figure 5.!!.!U-1: MElMS interest indication 

The purpose of tt1js procedure is to i.nJonn E-UT1lAN that the UE is receiving or is interested to receive fv1B:MS 
se:rvice{s) vi.a an (SC-)I'vJRB. and if so, to infonn E-UT1lAN about tt1_e priotity of Jvffi~1S versus unicast receptj_on. 

5.8.5.2 Initiation 

An JVillMS or SC-PTM cap3ble UE m lU~C _ CONNECTED may mitiate the procedure in several cases including upc,n 
successful connection establishment, upon e11tering or leaving the se1vice area, u.pon session sta..'1. or stop, upon cha11ge 
of interest, npon change of priority' between Jv1Btv1S reception and unicast reception or upon change to a PCe11 
broadcasting S)Jstemiu/OrrnafionB!ockT_ivel 5 

Upon initiating the procedure, the UE shall. 

l> if Sy:__r;,:femlnf,;rmationBlockTyp(? 15 is broadcast by the PCeLl· 

2> ensure having a valid version of Sy'Stemlnf(;rmationBlockTypel.5 for the PCell; 

2> if the UE did not uansn1it J1.1AiBJ,;J0Jnreresrlndicarion message smce last entering RllC _CONNECTED state; 
or 

2> if since the last time the U1~ transmitted anA1..fJ},,1,.S'Jnt(?r(?stfndicahon message, tt1_e U~':': connected to a PCell 
not broadcasting S):stemfnformarionB!oc!/Typq J 5: 

3> if the set of tv1B?viS frequencies of interest, determined in accordance with 5. 8.5. 3, is not empty: 

4> initiate transmission of the .lvlB/vf::ilnterestindicatio!! message in acco1dance with 5.8.5.4; 

3> if the set ofJvIBt,1S rn:yu,wc;i1;, detennjned in acco.tdance '.vith 5.8 53, has changed since the 
M!)A/Sl!,te1·cs/!n,dication message; or 

3> if the prioritisation of reception of all indicated NIBI\1S frequencies compared to reception of any of the 
established unicast beaters has changed since the last transmission of the ]vfBA1.')J;uerestindicatwn 
message: 

4 > initiate t1ans1!lission of the i\1BAfS1nterestlndication message in accordance with 5.8.5.4; 

NOTE· The UE may send an ktB2'v151nt1?r1?stlndicatian even wt1_en it is able to receive the L\1BJ\tIS services it is 
interested in i.e. to avoid that the network allocates a configuration 111.hibiting Nilll\1S receptrnn. 
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J> else if :systemlnjOrmationB!ockTypeJO is provided by the PCell: 

5.8.5.3 

The UE shall: 

4> if since the last time the UE, transmitted anA1BJvf,,')Jnterestllldicatiou message. the UE connected 10 a 
PCell not broadcasting Systc?mI!!JOnnatim1BlockI):pe20; or 

4 > if the set of JVIBl\lJS services of interest determined in accordance with 5.8.5.3a is different fro111 

1nbms-Se,1-.:tces included in the last trans.tnission of the A1BA1SJnterestlndicatiou message; 

5> initiate- the transmission of the A1Bi\1S!nte,~estlndication message in accordance with 5.8.5.4. 

Determine MBMS frequencies of interest 

l> consider a frequency to be part of the NlBMS frequencies of interest if the following conditions are met 

2-> at least one L\1BivfS session the UE is receiving 01 interested to receive via an (SC-J?v[RB is ongoing or about 
to start; and 

NOTE l: The UE may determine whether the session is ongoing from the start and stop time indicated in the User 
Servi.cc Description (USDJ, sec 3GPP TS 36.300 [9] or 3GPP TS 26346 [57r 

2> for at least one of these lVIBMS sess1ons S'.vsteminfonnarionB!ockType 15 acqmred from the PC ell includes for 
the concerned frequ.ene,;' one or mo1e 1vffiJviS SAis as indicated in the USD frHthis session; and 

l"10TE 2: The UE considers a frequency to be part of the J\tffi~1S frequencies of interest even though E-UTRAN 
may (temporarily) not employ an (SC-)fv1RB for the concerned session. Le. the UE does not venfy if the 
session is indicated. on (SC-)~1CCH 

NO'I~~: 3: The UE considers the frequencies of interest independently of any synchronization state, e.g [9, Annex 
J ll 

2-> if the UE is tv1BJ'viS capable, the LIE is capable ofsirrmHaneously 1eceiving L\1RBs on the set ofJ'vIBt,1S 
frequencies of interest, regardless of whether a serving cell ls configured on each of these frequencies or not 
and 

2> if the UE is SC-PTJ'vJ capable, at most one frequency is included: and 

2> the supportedBandCombi!!ation the UE iricluded in [)E-E[I[~DJ(-Capabi!ity contains at least one band 
combination including the set ofL\1BJ'viS frequencies of lt1terest, 

NOTE 4: Inchcating a frequency implies that the UE suppons 2:J~ystemfnformarionB!od~'J)pel 3 acquisition for the 
concerned frequency i.e. the indication should be independent of ;vhether a serving cell is confignred 011 
that frequency. 

NOTE 5: \Vhen evaluating which frequenc1es it can receive simultaneously, the UE does not take imo account the 
serving frequencies that are cunently configured i.e. it only considers 1vffiJviS frequencies it is interested. 
to receive_ 

NOTE 6: The set of fvillMS frequencies of interest includes at most one frequency for a grven physical frequency. 

5.8.5.3a 

The GE sh;;ll: 

The UE 011ly considers a physical frequency to be part of the 1vffiJviS frequencies of interest if it su.ppons 
at least one of the bands indicated for this physical frequency in S"'ysteminjormationB!ockT_ype.l (for 
serving frequency) or SJ-t'-fernln/ormatwnB!ockType 15 (.fot neighbouring frequencies). In this case, E­
UTHAN m.ay assmne the UE suppo1ts MBJ\tIS reception on any of the bands supported by the UE (i.e. 
according to supporredBandCombinarion). 

Determine MBMS services of interest 

1> consider a :MBI'vJS service to be part of the :~1B~1S services of interest if the following conditions are met: 

2> the UE is SC-PTM capable; and 

2> the UE 1s receivmg or interested to receive this serv1ce via an SC-t1Rl3; a..~d 
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2> one or more lVIBMS SAis in the U SD for this service is included in SysremlnfOrmationBlockI)pel 5 acquired 
from the PCell for a frequency belongmg to the set of t1BN1S frequenc1es of im:erest, detenr.1111ecl accordh~g 
to 5.8.5.3. 

5.8.5.4 Actions related to transmission of MBMS/nte,restlnciication message 

The UE shall set the contents ofthelvfBJ\{SJnferes-:Jndtcafion message as folltnvs· 

l> if the set ofNilll\1S frequencies of interest, dete1111ined in accordance with 5.8.5.3, lS not empty: 

Hequem:ies of interest using the EARFCN 
correspondi.n_g v-1iJt1_freqBandJnd1cator it1_cluded S)',te,'l!/;1formaii,onJ,!ockly,,c i (for serving frequern.'J), if 
applicable, and the EAltFCN(s) as L.~duded in :systemlnjOrmationBlockTypel 5 (for neighbouring 
frequencies); 

NO'I~~: l: The EARFCN included in mbms-FreqList is merely used to indicate a physical frequency the UE is 
im:erested to recerve i.e. the UE IT'..ay not support the band corresponding to the included EAltFCN (but it 
does support at least one of the bands indicated in system information fo1 the conce1ned physical 
frequency). 

2> include mbms-P.riority if the UE prioritises recept10n of all indicated l\t1Efv1S frequencies above reception of 
any of the unicastbeareIS; 

2> if S~vstc7mJ,{.f..-0rmationB!ock'.l)pe20 is broadcast by the PCe11: 

3> include mbms-Services r:rnd set it to indicate the set of11BNlS se1vices of interest determi11ed i11 
accordance with 5,8.5.Ja; 

NOTE 2: If the UE prioritises NIBI\1S reception and unicast data cannot be su.pponed because of congestion on the 
JvIB1vIS caffie1(s), E-UTf?.AN may initiate 1elease of unicast bearers. lt is up to E-UTRt\N 
implementation whether all bearers or onl)' GBR bearers are released. E-UTRAN does not initiate rc­
estab Lishment of the released unicast bearers upon alleviation of the congestion. 

The UE shall submit the t\1Bl\.L",7uterest!ndication message to lo'.ver layeIS fo.t ttansmission 

5.8a SC-PTM 

5.8a.1 Introduction 

5.8a.1.1 General 

SC-PTt,1 control infonnation is provided on a specUic logical channel. the SC-?v[CCH. The SC-tv1CCH ca.tries the 
SCPDVJConfig.1ratian message which indicates tt1_e fv1BMS sessions that are ongoing as well as the (corresponding) 
irJ0nnation 011 when each session may be scheduled, Le.scheduling period, scheduling window and sta..rt offset The 
SLr'7J.\:fCor1fip_,w~atio!! message also provides information about the neighbour cells transmitting the NIBI\1S sessions 
which are ongoing on the cuffent cell. 

A limited am.ount of SC-•PTl\tl control in:forrnat10n is provided 011 the BCCH. This prirnarily concerns the in:forrr..at10n 
11eeded to acquire the SC-11CCH. 

5.8a.1.2 SC-MCCH scheduling 

The SC-NlCCH infonnation (i.e. i11fo1n1atio11 transmitted in messages sent over SC-I\1CCHJ is transn1i.tted periodically, 
using a configurable repetition pe.tiod. SC-JviCCH transn1issions (and the associated radio .tesources and t,1CS) arc 
indicated on PDCCl-L 

5.8a.1.3 SC-MCCH information validity and notification of changes 

Change of SC-I'vJCCH inJonnation only occurs at specific radio frames. i.e. the concept of a modification period is used 
W1thin a modification period, the same SC -MCCH information may be transmitted a number of times, as defined by its 
scheduling (which is based on a repetition period). The modification period boundaries are defined by SFN values for 
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whlch SFN mod m= 0, where rn is the number of radio frames compnsing the rr10dification period. The modif1cat1011 
penod is configured by means of S);sronlnfOrrnationBlockY)pe20. 

\Vhen the netvvork changes {scnne of) the SC-:MCCH information, iJ notifies the UEs about the change in the same 
subframes whlch can be used for SC-MCCH tra..~smission. Upon receiv111g a cf'..ange notification, a UE interested to 
rece1ve l\1Bl\t1S services transmitted using SC-.PTfv1 acquires the new SC-1V1CCH information startmg from the sa.."lle 
subframe. The UE applies the previously acqui,ed SC-MCCH information until the UE acquires the new SC-MCCH 
infonnation. 

5.8a.1.4 Procedures 

The SC-PTLv1 capable UE receiving or interested to receive t,IBJvlS service(s) vi.a SC-tv1RB applies SC-PTJ\ii procedures 
described in section 5.8a and the fv1BMS interest indication procedure as speciJled in 5.8.5 

5.8a.2 SC-MCCH information acquisition 

5.8a.2. i General 

UE I I E-umAN I 

SCPTJvfCottf:gututior1 

Figure 5.lla.2.1-1: SC-MCCH information acquisition 

The UE applies the SC-1\IJCCH info1mation acquisition procedu1e to acqui1e the SC-PTN1 co11trol information that is 
broacka-;t by the E-UTRAN. The procedure applies to SC-PTN1 capa..l:,le lYEs that are in RRC __ IDLE or in 
RR.C _ C01'JNECTED 

5.8a.2.2 Initiation 

A 1JE interested to receive J\tffi~1S services via SC-fv1RB shall apply the SC-fv1CCH information acquisition procedure 
upon entering the cell broadcasting SysternlnformationB!ockType]O (e.g. upon power 011, followmg UE mobility) and 
upon rece1ving a notification that the SC-MCCH information has changed. A lJE that is rece1ving an MBMS serv1ce via 
SC-MRB shall apply the SC-MCCH informatio,, acquisition pmcedure to acquire the SC-MCCH information that 
co.rresponds with tJ1e service that is being received, at the start of each modification period. 

Unless explicitly stated otherwise in the procedural specification, the SC-MCCH infonnat10n acqmsition procedure 
overwrites a11y stored SC-N1CCH i11fo1n1atio11, i.e. delta co11figuration is 11ot applicable fo1 SC-N1CCH i11fo1n1atio11 and 
the UE discontinues using afield ifi..t is absent in SC-l\1CCH infonnati..011 nnless explicitly specified otherwise. 

5.8a.2 .3 SC-MCCH information acquisition by U1e UE 

A SC-PTivf capable UE shall· 

l > if the procedure is triggered by an SC-JviCCH infonnation change notification. 

NOTE 1: The UE continues using the previously received SC-IvfCCH infonnati..on until the new SC-J'viCCH 
information has been_ acquired 

l> if the UE enters a cell broadcasting S.·:,1stemlnfonnationB!ockType20: 

2> acqmre the SCPTAiConfi.9)1ration message at the nexi repet1t1011 penod; 
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l> if the UE is receiving anIV'illl\t1S se1vicevia an SC-l\1Ili3: 

2-> start. acqui.ti.ng the s·c:.PTJvfConfl.g11.,ratwn rnessage from the beginning of each mod iii.cation perio(L 

5.8a.2.4 Actions upon reception of the SCPTMConfiguration message 

No UE requirements .related to the contents of tltis SCPT!v£Conjigurafion apply other than those specified elsewhere e.g 
witt1_is1 procedures using the concerned system info1111ation, the corresponding field descriptions 

5.8a.3 SC-PH.II radio bearer configuration 

5.8a.3.1 General 

The SC-PTl\1 radio bearer configurat1011 procedure is used by the UE to corJigure l{.LC, fv1AC and the physical layer 
upon starting and/or stopping to receive an SC-JVL.-q_B tnrn.smitted on SC-I\1TCH. The procedure applies to SC-PTI\1 
capable UEs that are in fu1<.C _ CONJ\1'ECTED or in RRC _ IDLE and ate inte1ested to receive one or more t,IBJvlS 
services via an SC-MRB. 

NOTE: In case the UE is unable to receive an JvH31vIS service vi.a an SC-l\1RB due to capability limitations, upper 
layers may take appropriate action e.g. terminate a lower pti.od.ty nnicast service. 

5.8a.3.2 Initiation 

The U1~ applies the SC-fv1Hii establishment procedure to start :receiving a session of a I'vJBMS service it t1_as an interest 
in. The procedure may be initiated e.g. upon start of the Jvffi~1S session. upon entering a cell providing via SC-:~1RB a 
N1Bt1S serv1ce m which the UE has mterest, upon becoming interested 111 the lVIBMS service, upon removal ofUE 
capability limitation..-; inhibiting reception of the co11cerned service. 

The UE applies tt1_e SC-MRB release procedure to stop receiving a session Tt1_e procedure may be initiated e.g. upon 
stop of the MBMS session, upon leaving the cell where a SC-MRB is established, upc,n losing interest in the MBMS 
se1vice, when capability limitation..-; start inhibiting reception of the co11cerned service. 

5.8a.3.3 SC-MRB eslablisilment 

Upon SC-!\1RB establishment, the UE shall: 

l> establish anR.LC ent1ty in accordance with the conf1gu:rationspeclfied in 9.1.l.7; 

l > configure a SC-L\1TCH logical chatrnel applicable for the SC-t,1RB and instruct JviAC to receive DL-SCH on the 
cell where the SCP'.nVJConfiguratian message was received for the ~dB MS service for vvhict1_ the SC-fv1RB is 
established and using the G-RNTI and DRJ( parmneters (if L.~duded) in this message for this N1Bl\1S serv1ce: 

!> configure the physical layer in acco1dance '.vith the sc-mtch-Jnfi;Ltsf, applicable for the SC-t,1RB, as included in 
the SCPI?vI-Co~_(ig.1ratian message; 

l> inforn1 upper layers about the establishme11t of the SC-JVL.-q_B by indicating the conespond.i.ng tmp) a11d session!d; 

5.8a .3.4 SC-MRB release 

Upon SC-tv1RB release, the UE shall. 

l> release the filC entity as well as the related NlAC and physical layer configurat10n; 

1> inform upper layers about the release of the SC-L\1RB by indicating the corresponding tmgi and s(?ssionld; 
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RN I 

R]VReconfJguration 
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I ElJTRAN 

RNRecon fzp-urationC orrwlete 

Figure 5.9.1.1-1: RN reconfiguration 

The purpose c,f tt!ls procedure is to corJigure/reco11f1gure the RN subframe configurat1011 and/or to update the system 
information relevant for the RN in RRCCONNECTED. 

5.9.1.2 Initiation 

E-UTRt\N may initiate the RN reconfiguration procedure to an RN in RRC CONJ\!'ECTED when AS security has been 
activated. 

5.9. ·1 .3 Reception of the RN Reconfiguration by the RN 

The RN shall· 

l> if the rn-Srstemlr1fo is included.. 

2> if the ,1yst1?min/OrrnotionB!ockI):pel is included: 

3> act upon the received Sysiem!ufOrmatiouR!ockTypel as specified in 5.2.2.7: 

2> if the SysremlnfOrmationBlockI)pe2 is included: 

3> act upon the received Systc?minJOrrnationB!ockI)pe2 as specified in 5.22.9; 

l> if the r!!-Su~,frameConjig is included. 

2> reconfigure lower layers in accordance wiJt1_ the received su,?fromc?ConfigPatternF'.DD or 
subf!'ameConjigParffrn'J'DD; 

2> if the rpdcch-Config is included: 

3> reconfigure lowe1 layeIS in accordance with the received r~odcch-Config: 

l> subi:njt the RJ'./Rr1co1l}lgurationComph:te message to lower layers for transmission, upon vvhich the procedure 
ends; 

5.10 Sidelink 

5.10.1 Introduction 

The sidelink communication/ discovery/ synchronisation resource configuration applies for the frequency at which it 
was rece1vecl/ acquired. t1oreover, for a UE configured w1th one or more SCells, the siclelink corr1mmrication/ 
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discovery/ synchronisation resource cont\~iuration provided by ded1cated signalling applies for the PCelL' the prirnary 
frequency. 

l"1OTE 1. Upper layer5 con.figure tt1_e UE to receive or transmit sidehnk communjcati.on on a specific frequency. to 
monitor sidelink discovery announcements on one or more frequencies or to trar.smit sidelink discovery 
announcements on a specific frequency, but orJy lf the UE 1s amhorisecl to pe1form these particular Pro Se 
related sidelink activities. 

NO'I~~: '~: It is up to UE isnpletnentation vvhict1_ actions to take (e.g. tenrti_n.ation of unicast services, detach) Tvhen it 
is unable to perfonn th.e desired siclelink activ1t1es, e.g. due to UE capability lm1itations. 

The specification covers the use of1JE to netvvork side link relays by specifying the additional requirements tt•at apply 
for a sidelink relay UE and a sidelink remote UE. Le. for such UEs the regular sidelink UE requirements equally apply 
unless explicitly stated otherwise. 

5.10.1 a Conditions for sidelink operation 

\Vhen it is specified that tt1_e UE shall perform a pa1ticular sidelink operation only if the conditions defined in tl1is 
sect.on are met, the lJE shall pe1fonn the concerned s1delin.k operation only if: 

!> if the UE's serving cell is suitable (fu1<.C_IDLE or RRC_CONNECTED); and if eithet the selected cell on the 
frequenc.,-y used for sidelink operation belongs to the registered or equivalent PLMN as specified in TS 24 .3 34 
[69J or the UE is om of coverage on 1he frequency used for sidelrnk operation as defined in TS 36.J04 14, 11.4]; 
or 

1> if the U1~ is cmnped on a serving cell (RRC _ _[DLE) on vd1ich it fulfils the conditions to support side link 
corrununication in limited service state as speclfied in TS 23.J03 168, 4.5.6]; and if either the se1ving cell is on 
the freque11cy used for sidelink operation or the UE is out of cove1:1ge on the frequency used for sideli11k 
operation as defined in TS 36.304 :4, l l.4]; or 

l> if the GE has no serving cell (RRClDLE); 

5.10.2 Sidelink UE information 

5.10.2.i General 

UE I I EUTRAN I 

S lB 18/ SIB J 9 acqu] sitwn 

SidelinkUElnlormation 

Figure 5.10.2-1: Sidelink UE information 

The purpose of tt!ls procedure is to mfonn E-UTR .. A.N that the UE is interested or no longer imerested to recerve 
sidelink co1!lmuttication or discove1y, as weU as to request assig!nnent or release oftra11smissio11 resources for sidelin1: 
conununication or discovery announcements and to report parameters related to Sidelinl ope1:1tio11s from system 
itlfonnation ofin1e1-frequency ce11s. 
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5.10.2.2 Initiation 

A UE capable of si.delink conununication or discovery that is in RRC_ CONNECTED may initiate the procedure to 
i.n_dicate it is (interested in) receiving sideli.nk communication or discovery in several cases includin_g upon successful 
connection estabhshrnent, upon change of interest, upon chan_ge to a PCell broadcasting ,5ystemlnfi;rmatianBlockTypc7 l 8 
or S'.vsteminfonnarionB!ockType 19. _A_ VE capable of siclelink corr1mmrication or discovery may initiate the procedure to 
1equest assigrmient of dedicated resources for the co11ce111ed sidelink comJJ1u11ication transn1ission or discove1y 
anuouncernents and to report parameters related to sideli.nk operations from system i.tlfonnati.on ofinte.t-frequency cells. 

NOTE l: A lJE 111 R .. RC _ _lDLE that is configured to transmit s1delin.k (relay) communication/ d1scovery 
announcements, Yvhile S.'/steminformationB!ock T)pe 18/ S'.vstem!nforrnationB!ockType 19 does not include 
the 1esources for transmission (in no1n1al conditions), initiates connectio11 establislmient in accordance 
'.Vith 53.3.la. 

Upon initiating the procedure, the UE shall· 

1> if S~vst1?min/OrmationB!ock'.l)pel8 i.5 broadcast by the PCell: 

2.> ensure having a valid version of ,\ystemin/OnnafionBiockT_ipel8 for the PCell; 

2> if configured by upper layers to receive siclelink communication: 

3> if the UE did not transmit a S"ideimkUFJnfi;rmation message since last entering RRC _ CONJ\1'ECTED 
state: or 

3> i.f since the last time the UE tra11smitted a Sidelinkl../E1nforrnation message the UE coimected to a PCell 
not broadcasting S~yst1?ml!!Jbnnaf io!!Block Type 18: or 

NOTE 2: After haridover/ re-esta:blislmiem from a source PCell not broadcasting Systeminjormatio!!BlockT_ype] 8 
the 1JE repeats the same interest inforn1atio11 that it provided p1evi.ously as such a souEe PCell 1!'...ay 11ot 
forward the interest infonnation. 

3> i.fthe last transmission of the Side!inkUfl!!jOrmation 1J1essage did not include co,nr,di._,Jn,'m,sl,,d/-·rea: 

i.fthe frequency confi..gured by upper layers to receive si..delink conununication on has changed since 
last transmission of the SidelinkUE!nformatwn message: 

4 > initiate t1:n1S1J1i.ssion of the Sideii!!k UEinjbrmation message to indicate the si.deli11k conununication 
reception frequency of interest i.n acco1dance ;vith 5.10.23: 

2> else: 

3> i.f1he last 1ransn1i..ssion of the Side!inkUFJnjOnnafim1 message included comrnR-xJnterestedFreq: 

4 > initiate t1:n1S1J1i.ssion of the Sideii!!k UEinjbrmation message to indicate it is no longer i.nte1ested in 
si.deli11k conununication receptio11 i.n accordance with 5.10_2.3; 

2> if conf1gurecl by upper layers to transIT'..it one to many s1delink commur..ication: 

3> i.fthe UE did not transmit a SidelinkUE!n/Ormatiou message since entering RR('_ COJ\1'NECTED state; or 

3> if since the last ti.me the UE transmitted. a S"ideii!!kUEinjbrmation message the lJE connected. to a PCell 
not broad.casting ~rstemlnformationB!ockTy_pel8; 01 

J> if the last transmission of the Sidl?!inkUEJ.njOrmation message did not mclude commTxRl?sourceReq; or lf 
the mfo1111ation canied by the commTxRl?sourceReq has changed since the last tra..'15IT'..ission of the 
Side!inkUEinjorrnation message. 

4> imtiate trn11Srrtlssion of the Sidelink(_,11!,J.njbrrnation message to mdicate the sidelmk com1numcation 
trarismissi.on resources required by the UE i.n accordance with 5.10-2.3; 

2> else: 

3> i.fthe last transmission of the Side!inkUfl!!jOrmation 1J1essage i11cluded commTxResourceReq. 

4> imtiate trn11Srrtlssion oft:he Sidelink(_,11!,J.tl}brrnation message to mdicate it does no longer require 
sidelmk com1numcation transmiss1on resources in accordance w1th 5.10.2.3: 
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2> if conf1gured by upper layers to transn1it non-relay related one to one side link co111.c~unicat1011: 

3> if the UE did not transmJt a SidelinkUE!n/Ormatiou message since entering RR('_ COJ\1'NECTED state; or 

3> if since the last time the lJE transmined a Sidelink(JlD.nfOrrnation message the UE connected to a PCell 
not broadcasting ~ystemI11formatior1BlockTy_pel8; 01 

J> if the last transmission of the Sid(?!inkUEJ.njOrmation message did not mclude commTxR._(?sourceReql]l; 
or if the information ca1Yied by the commTxResourceReq] 21 has changed si11ce the last t.mn:m1i.ssion of 
the Side!ink[fJc,]njbrmation message: 

4> imtiate trnnsrrtlssion of the Sidelink(JlD.nfOrrnation message to mdicate the non-relay related s1delink 
one to one communication tmnsrrtlssion resources required by the UE in accordance with 5.10.2.3; 

2> else: 

3> if the last transmission of the Side!inkUJc,]!!jOrmation 1J1essage i11cluded commTxResourceReq] 2 J · 

4> initiate tnins1.njssion of the Sid!?linkUElnjOrmaflon message to indicate it does no longer req_ui.re non­
relay related sidelink one to one com111unication transmission resources in accordance ,vith 5.10.2.3; 

2> if corrfigured by upper layers to transmit rel.ay related sidelink comtnunication: 

3> if the UE did not transmit a SidelinklJE1njormation message since entering RRC _ CONNECTED state; or 

3> if since the last time the lJE transmined a SidelinklllD.nfOrmation message the UE connected to a PCell 
not broadcasting 5_):st!?mlnformarionBlockl}Jx 18; or 

3> if the last transmission of the S'1de!inkUEln,_;fbrmat10n tn.essage did not include cornm'.l'xR!?sourceReqRda_v; 
or if the infon:n.ation carried by the commTxResoi;rceReqRelay t•.as changed since the l.ast tra:r...smission. of 
the Sid!?!ink[Tl!,JnjOrrnation message: 

4> if the UE is acting as relay; or 

4> if the UE has a selected relay; and if sF~tem!r1formatior1Blocf.:Typel9 is broadcast by the PCell and 
includes discConji.gReiay; and ii either di:-..·cThreshHiRemote[ IE is not inclmfod in 
S~vstemfnformationBlock'l]pe.l 9 or tt1_e RSRP rneasuremen.t of the J?Cel.l. is belmv 
disc'J1z.reshlfiRcmorcUE; 

5> initiate transmission of the SidelinkUE!nformatiou message to indicate the relay related sidelirik 
communjcation transmission resources required by the lJE in accordance with 5.10.2.3: 

3> if the last transmission. of the S'1d1.?!inkUEln,fbrmatwn rnessage in.eluded commTxl?.1.?sourceR.eqRcla_y: 

4> initiate transmission of tJ1e SidelinkUE!nformatwu message to indicate it does no longer require relay 
related sidelink communication tmnsu:.jssion resources in accordance \vith 5. to.2. 3; 

l> if S)lste:nI!!jOrmatio!!BiockTxoel9 is broadcast by the PCell. 

2> ensure havmg a valid versrnn of SystemlnfOrmationB!ockTypel 9 for the PCell; 

2-> if configured by npper layers to receive sidelink discovety announcements on a ~erving frequency or on one 
or tu.ore freq_uencies included in disc.lnterFr!?qList, if in.eluded in S) 1sfemJnfi.;rmationBlockType 19: 

3> if the UE did not t1ans1J1it a S"ideli!!kUEitrfbrmation message since last entering RRC CONNECTED 
state: 01 

J> if since the last time the UE transmitted a SiddinkU.E.'Jnfonnation message the UE connected to a PCell 
not hrnadcast.ing S)lstemlnjbrmationBiockTJpel9; or 

3> if the last transmission of the Side!inkUEbtformation message did not include discR.xlntcrest: 

4 > initiate transmission of the SideimkUFJnfhrmaiion message to indicate it is interested in sidelink 
discovery reception. in accordance with 5.10.2.3; 
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2> else: 

3> i.fthe last transn1i.ssion of the Side!inkUFJnjOnnafim1 message included discRx[nferes-:· 

4> imtiate trn.11Srrtlssion of the Sidelink(_,11!,J.nfOrrnation message to mdicate 1t 1s no longer interested in 
sideli11k discovery reception in accordance with 5.10.2.3; 

2> if the UE is configured by upper layers to transmit non-PS related sidelmk discovery a1mom1cements on the 
prin:i.1~y frequency or on 011e or more frequencies included in disclnterF'reqList, if included in 
~)'StemlnfontwtionB/ockTypel9, with discTtResow-ces i11cluded and not set to !!o'J~-rOnCar,-ie,-· 

3> if the UE d1d not tmnsrrtlt a Sidelink(JlD.nfOrmation message since entering RRC _ CONNECIED state; or 

3> if since the last ti.rne the UE transrnitted a S"ideimkUFJnfhrmation message the UE comiected to a PCell 
not broadcasting Systernin,fbrmatwnJ3lackTypr119; or 

3> if the last transmission of the Side!inkUJc,]!!jOrmation 1J1essage did not include discTr.Resow-ceReq; 01 if 
the sideli.nk discovery amiouncernent resources required by the UE have changed (i e. resulting in a 
change of chscTxRr1soun·d<eq) since the last transmission of the SidelmkUEJnformation message: 

4 > initiate t1:n1S1J1ission of the Sideii!!kUEinjbrmation message to indicate the sideli11k discovery 
announcement resources req_uired by the UE in accordance with 5.J0.2.3: 

2> else: 

3> if the last transmission of the Side!inkUE'f1{.formation message included discTxR_esourcelcr?CJ: 

4 > initiate t1:n1S1J1ission of the Sideii!!kUEinjbrmation message to indicate it does no longer require 
sidelink discovery announcement resources in accordance with 5.J0.2.3; 

2> if conf1gured by upper layers to transrnit PS related s1delink discove1y allilouncements on the pri!llfh'Y 
frequency or, in case of non-relay PS related t.1ans1J1ission, on one or more frequencies included in 
di:-..·cJnterFreqL1sf, if i..t1cluded inS~ystemllljhrmafiollBlockTypel9, with discTxResourcesPS included and not 
set to noT-r:OnCarrier• 

3> if the UE did not trans1J1it a S"ideii!!kUEitrfbr:nation message since e11tering Rc-q_C CONNEC"TI~D state; or 

J> if since the last time the UE transmitted a SiddinkU.E.'Jnformation message the UE connected to a PCell 
not broadcastmg :systemlnjbrmationBlockY_'ypel9; or 

3> if the last transmission of the Side/ink U E'fitformation message did not include discTxResourceReqPS; or if 
the PS related sidelink discovety announcement resources required by tt1_e UE·: ti.ave changed (i.e. resulting 
in a ctiange of discTYResou.ro:!ReqPS) since the last transmission of the Side!inkUl!.1nformation message: 

4> if configured by upper layers to tra:r...smit non-relay PS related sideli..nk discovery announcernents: or 

4> if the UE is actjng as relay; and u· S.·:,1stemlnfb,-nwtionB/ock Type 19 i11cludes discConjlgRe!ay; and if 
the RSRP rneasurement of the PCell is below dtscThreshHiReiayUE, if included in 
SysfemJnformatwnBlockTypel9; and above di:-..·cT7weshLoRelayUE. if included in 
Sy·stemin.fbrmatwn13/ockType 19: 

4 > if the UE is selecting a rela~d has a selected relay; and if S}'stem!n_/OrmafionBiockT_ipel9 includes 
discCou_/igRel,'-'y: and if discThresh]-fiRemoteUE i~ not included or the RSRP measurement of the 
PCelJ is beknv discThr1?shFf1RemoteUE: 

5> initiate transmission of the SicfelinkUE!nformatiou message to indicate the PS related sidelink 
discovery announcement resources required by the UE in accordance with 5.J0.2.3; 

3> if the last transmission of the S'1d1?!inkUEln.fbrmatwn rnessage included discT:d~r1sourccReqPS: 

4> initiate transmission of tJ1e SidelinkUE!nformatwu message to indicate it does no longer require public 
safety related sideli.nJ..- discovery arinouncement resources in accordance with 5. l0.2. 3; 
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2> if configured by upper layers to momtor or trans111it sidellnk discovery annm.111cements; and if the UE 
reqmres sidelink cl1scovery gaps, to perform such act1011s: 

3> if the UE did not transu:.jt a Sid(?linkUElnJGrmotion message since entering RRC CONNECTED state; or 

3> if since the last time the UE transmitted a S"ideli!!kUEinjbrmation message the lJE connected to a PCell 
not b.t0adcasting Sysfern[n:formatwnB!ockType 19; or 

3> if the last transmission of the Side!inkUJc,]!!jOrmation 1J1essage did not include the gaps 1equired to 
monitor or trm1-;mit the sidelinl discove1y announcements (i.e. UE requidng gaps to monitor discove1y 
announce.tncnts '.vhnc discRxGapReq was not included or UE req_ui.ring gaps to transmit discovery 
announcements while discTxGapR.eq 11vas not included): or i.f the sideli.nk discovery gaps required by the 
UE have ct1_anged (i.e. resulting i.n_ a change of t-11scRxGopReq or t-11sc'.lXG'apR(?q) since the last 
transrn.1.ssion of the Sidelin!,~{lEJnfO.rmation message: 

4> if the UE is configured -..vith gapReqw:stsAl!ov/edDedicat(?d set to tru(?; or 

4> if the UE is !Wt configured with gapReque,~tsA!!m+·edDedicated and gapRequestsA llowedCommon is 
inclmfod in s_·;.:stemlnf(;rmationBlockType ! 9: 

2> else: 

5> imtiate transrrtlssion of the Sidelink(JlD.nfOrmation message to mdicate the sidelink discovery gaps 
required by the UE in accordance with 5.10.2.3; 

3> if the last transn1i.ssion of the Side!inkUEJnjOnnafim1 message included discTxCiapReq or discR-xGapReq: 

4> imtiate transrrtlssion oft:he Sidelink(JlD.nfOrrnation message to mdicate it does no longer require 
sideli11k discovery gaps in accordance with 5.10.2.3; 

2> if the U1~ is configured to report parameters related to Si.delink operatio:ns from system information of 
carriers other than the prim-.'Lry for reponing (i.e. RRCConnectionReconjigurarion with SL­
S,·:,1sinfbReportConfip_,) and the UE supports reporti11g of System Informatio11 for inte1-frequ.e11cy/PlJvIN 
discovery· 

3> if the UE acqmred the relevant param.eters from the System fnfonmuion of one or more cells on those 
carriers and T370 is 1u11ni11g: 

4> if the UE has configured lo-..ver layers to trar..smit the si.delink discovery am1ouncements on tt1_ose ce11s, 
or 

4> if the UE has configured knver layers to monitor sidelink discovery announ_r;ernents on those cells; 

5,102.3 

5> initiate t1ans1D.ission of the SidelinkUEinformatio11 message to report the acquired System 
r tlfonnation parameters and stop T3 70. 

Actions related to transmission of Side!inkUE/nformation message 

The UE shall set the contents of the S"ideimkUEJnfi;rmation message as follows: 

l> if the UE i11itiates the procedu.1e: to indicate: it is (no more) inte1e:ste:d to 1eceive sideli11k conunu11ication or 
discove~y or to request (configuration/ release:) of sidelinl com.munication or discove:1y transmission resources 
(i.e. UE includes all concerned information, irrespective of what triggered the procedure): 

2> if 5_):stc?mfnformarionB!oc!/Typq J 8 is broadcast by the PCell: 

3> iJ configured by upper layers to receive sidelink communication: 

4 > include commRx!nterestedJ--,f·eq and set it to the sidelinl com1D.mtlcation freque11cy; 

J> if configured by upper layers to tra..~mit sidelmk con1.c"llumcat1011: 

4> inclmfo comrnTxResourceReq and set its fields as folltHvs· 

5> set carrier Freq to indicate the sidelink conunu11ication frequency i.e. the SfffD.e value as indicated 
in commRxlnten:stedF'req if included; 
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5> set destinationinfoList to include the sidelirJ.:: communication tmnsrrtlssion destinat1011(s) for which 
it requests E-UTRAN to assign cledicm:ed resources; 

3> if configured by upper layer5 to tmnstn_it non-relay related sidelink one to one conu:nunication-

4 > include commTxResourceReq 121 and set its fields a-; follows: 

5> set carrierf'req to indicate the sidelink one to one corrunumcation frequency i.e. the same value as 
indicated in conunRxlnte,-estedFreq if included; 

5> set destinatianJnf,;L1stUCto include tt1_e sideli.nk one to one communication tnrn.smission 
clestmation(s) for winch it requests E-UTRA.N to assign ded1cated resources; 

3> if configured by upper layers to transmit relay related sidelink communication; and 

3> if the UE is acting as relay; or if the UE has a selected relay: 

4> include comrn1):Resourct'ReqRelay and set its fields as follo-vvs· 

5> set destirwtio!!InjOListUC to include the (unicast) sidelin1: communication transmission 
destination(sJ for which it requests E-UTRAN to assign dedicated resonrces; 

4> include ue .. 'J)pe and set it to relayUE' lfthe UE 1s acting as relay and to .remoteUE othenvise; 

2> if Systemin,f'ormatwnBlockTyp(? 19 is broadcast by the PCell: 

3> if configured by uppe1 layeIS to receive sideli11k discovery announcements on a serving frequency or one 
or more frequeuci.es included in ,:hscl!!terF'reqUst, if included iu Sy:i'iem!ujOrmafionBiockT_ive19: 

4> include d1scRxfnterest; 

3> else if the U1~ is configured by upper layers to tra:nsmit sideli.nk discovery aJ:mouncements: 

4 > for each frequency the UE is configu1ed to t1ans1J1it non-PS 1elated sideliu1: discovet)' announcements 
on that concerus the primary frequency or that is iucluded in disc!utaPreqUst with dtscTxResources 
included and 1:._ot set to noTxOnCarria: 

5> include discTxResow~ceReq and set it to indicate the 1mmber of discovery messages for sidelink 
discovery armouncement(s) for which it requests E-UTRAN to assigu dedicated resources as well 
as the concerned frequen_r,,y, if different from tt1_e primary; 

3> if configured by uppe1 layeIS to transmit PS related sidelink discovery am1ounceme11ts: and 

J> if the frequency the UE is configured to transnnt PS related sidelmk discovery a.11nou11cements on either 
concerns the priIT'..a1y frequency or, in case of non-relay PS related tmnsrrtlssion, lfthe frequency is 
included in disclnterF'reqList ;vith discTxResourcesPS included and not set to rwTxO!!Ccu~rier. 

4> if configured by upper layers to tnrn.smit non-relay PS related sidelink discovery am1_ouncements; or 

4> if the UE is acting as relay; and if S}'stem!u_/OrmationBiockT_iveJ9 includes discCou_J?gRe!,?v; and if 
the RSRP measurement of the PCell is below discThrcshFliRelayUE, if included in 
S),·stemfnformarionBlocicl}•_pcl9; a.11d above discY!m?shLoRelayUE, if included 111 

S),·stemfnformarionBlocicl}'JN 19; or 

4> if the UE is selecting a relay/ has a selected relay: and if ,5ystemlnf,;rmationBlockType l? includes 
discCanfigRelay; and if d1scihreshHiRemoteUE is not in_clucted or tt1_e RSRP rneasurernent of the 
PCell is below disc'l1:reshfliRemoreUE: 

5> iuclude disc TxResourceReqPS and set it to indicate the number of discovery messages for PS 
related sidelink discovery announcetnent(s) for which it requests E-UTRA_N to assign dedicated 
resources as well as the concerned frequency, if different from the pnmary; 

l> else (i.e U1~ request transmission and/ or reception gaps): 

2> if the 1JE is configured with gapRequestsA!!m+·edDedicated set to true; or 
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3> if the UE requires gaps to monitor the sidelink discovery announcemenJs tt1_e U~':': ls configured to monitor 
by upper layers: 

4 > include discRxGapRequesf and set it to indicate, for each freqnenC)' that either concerns the p.ti.n1ary or 
is i.11_cluded in dzscfntc7rF'reqList on 1vhict1_ the UE is configured to tnonitor sidehnk discovery 
announcements and for v,,,hich it req_uires gaps to do so. the gap pattem(s) as \vell as the concerned 
frequency, if different from the primary; 

3> if the UE requires gaps to transmit the sidelink discovery armouncements the UE is configured to transmit 
by upper layers: 

4 > include discTxG,'.IpRequest and set it to indicate, for each frequency that either concerns the primary 01 

is included in dzscfntc7rF'reqList on vvhict1_ the UE is configured to transmit sidelink discovery 
announcements and for v,,,hich it req_uires gaps to do so. the gap pattem(s) as \vell as the concerned 
frequency, if different from the primary; 

1 > else if the LTE initiates the procednre to report. the system info1nv:1t.ion parameters related to sidelink operations of 
carriers other than the primary: 

2> include ,')h-,~vshtfhReporiUst and set. it. to .report. the system infornv:1tion parameter acqui.ted from the cells on 
those carriers 

The UE sh.all submit the Side!inkUElt;jbrmation message to loYver layers for trarismission. 

5.10.3 Sidelink communication monitoring 

A UE capable of sidelirJ.:: co1111TI.unicm:ion tt&u is configured by upper layers to receive s1delin.k communication shall: 

l > if the conditions for sideli.nk operation as defined in 5.10,] a ate met' 

2> if in coverage 011 the frequency used fo1 side link con11rn11dcation, as defined. in TS 36.304 [ 4. J J .41: 

3> if the celJ chosen for sidelink cotnsnunication_ reception broadcasts S~vstanfnf,0rmationBlock'.l)pe18 
including commR,Poo!: 

4 > configure lower layers to monitor side link cont.t0l information and the cottesponding data using the 
pool of resources indicated by comm_R-xPoo!; 

NOTE J. If commRrPoo! includes one or rnore entries including rxParameiersNCdl, the UE may only monitor 
suct1_ entries if the associated PSS/SSS or SLSSlDs is detected. \Vt1_en tnonitoring such pool(s), tt1_e UE 
applies the timing of the concerned PSS/SSS or SLSS 

2> else (i.e. out of coverage on the sideli.nJ..- carrier)· 

J> conf1gure lower layers to monitor s1delin.k control infonnatmn and the corresponding data usmg the pool 
of resources that were preconfigured (i.e. precm;jigComm in SL-Preconjiguration defined in 9.3); 

l"10TE 2: The UE may monitor in accordance vvith the timing of the selected SyncRefUE, or if the UE does not 
have a selected SyncRefTJE, based on the UE's own timing. 
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Sidelink communication transmission 

A UE capable of sidelmk con1.c"llumcat1011 tr.at is configured by upper layers to transmit sidelink corrunumcation and has 
related data to be transmitted or a UE capable: of relay related side:link comnmni.cation that is configured by upper layers 
to transmit relay related si.delink communications shall: 

l> if the concl1t10ns for siclelink operatlon as defined in 5.1IJ.la are met: 

2> if in coverage on the frequency used for side]jnk communjcation, as defined in TS 36304 [4, l_l.4J: 

3> if the UE is in RRC_CONNECTED and uses the PCell for sidelink communication: 

4> lf the UE 1s corJigured. by the current PCeW the ?Cell m whlch phys1cal layer problems or radio link 
failure was detected, with corrunTJ:Resouro?s set to scheduled: 

5> if T310 or T3 U is mnni.ng; and if the PCe11 at 11vhict1_ the U1~ detected physical layer problems or 
radio link failure broadcasts Systc?min/OrrnationB!ockI):pel 8 in_cluding commTxPoa!E-:,;cc?ptional; 
or 

5> iJ T30 l is running and the cell on wt•fr;h tt1_e UE initiated connection re-establishment broadcasts 
Systernln,fbrmatwnB!ackT ypel 8 including commTxPaoll!):ccptwno/' 

6> configure lower layers to transmit the sideli.nJ..- control infonnation and the couesponding data 
using the pool of resources indicated by the first ent.ty in comm TxPaolE.xceptioual; 

5> else· 

6> configure lower layers to request E-UrRANto assign transmission resources for sidelink 
co111...'1lunicat1011; 

4> else if the UE is configured with commTxPool}lorma!Dcd1coted: 

5> if priori('/List is included for the entries of comm TxPoo/1\torma!Dedicated: 

6> configure lower layers to transrnit the sidelink control inJon:nation_ and the corresponding data 
using the one or more pools of resources indicated by commTxP00!1Vonna!Dedicatedi.e. 
indicate: all entries of this field to lower layers; 

5> else: 

6> configure lower layers to transmH the si.delink control i.tlfonnati.on and the corresponding data 
using tt1_e pool of resources indicated by the first entry i.n cammTrPoo!Norma!Dedicated; 

3> else (i.e. sidelin1: communication ic,RRC_!DLE or on cell othecthanPCell ic,RRC CONNECTED)· 

4> if the cell chosen for sidelink communication transmission broadcasts 
:S):stc?mf nformarionBlockl}J)(! 18: 

5> if SystemlnfOrmaflonB!ockTypel8 includes comm1):Poo!NormalCommon: 

6> u·_p,~iorityList is included fo1 the entries of cornmTtPooLVorrna!Comrno!!: 

7 > configure lower layers to uansrr1it the side link control information and the corresponding 
data usmg the one or more pools of resources indicated by comm'JlPool.Norma!Common 
1.e. indicate all entries of this field to lower layers; 

7> configure lo'.ver layers to transmit the sideli.nk control infonnation and the corresponding 
data using the pool of resonrces indicated by the first entry in 
commTxPool}lorma!Common; 

5> else ifS) 1stc?mflljbnnaiionB!ockT_vpelR i.nclndes commTxPoo!Exceptiona/· 
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6> from the moment the UE initiates connection establishment until rece1ving an 
f..'.RCConnectionReconfiguration incluclmg sl-CommConjig or until receivmg an 
RRCConnectio!!Release or an RRCCormectionRe;ect; 

7> configure lower layers to tmnsrrtlt the siclelink control mfonnation and the 
corresponding data using the pool of resources mdicated by the first entry in 
cornmTtPoo!Iixceptionai: 

2> else (i.e. out of coverage on side link carrier): 

3> if priortOList is included for the entries of pr1?conjigCom1n in SJ>Prl?conjlguratiou defined in 9.3· 

4> configure lower layers to transmit the s1delink control mfo1111ation and the corresponding data using 
the one or mo1e pools of resources indicate-d_p,~ecm{figComm i.e. indicate all entries of this field to 
lower la)'ers and in accordance with the ti.n1i.ng of1he selected SyncRefUE, or if the LIE docs not have 
a selected SyncRefUE. based on the U!~s own fo:nfr1g: 

3> else: 

4> configure lower layers to transmit the sldelink control information and the corresponding data using 
the pool of resources that were precon±lgured 1.e. indicated by the tlrst entry in pr!?ConjlgComm in SL­
Preconfiguration defined in 9.3 and in accorda11ce with the tirning of the selected SyncRef UE. or if 
the UE does not have a selected SyncRefUE, based on the UEs own timing; 

l> if the transmission concerns relay c01n...'1111riicat10n; and the UE is capable of sidelrnk relay or remote operatrnn: 

2> if the 1JE is in RRC __ [DLE; and if the UE is selecting a relay/ has a selected relay· configure knver layers to 
transmit the side link control infonn.ation and the correspondin_g data using the resources. as specified 
previously in this section, orJy lf the following conchtrnn is met 

3> if the RSRP measurement of the celJ on vvhich the U1~ camps is beknv discThr1?shff1RemoteUE, if 
inctiJded in Systcmln/GrmotionB!ockI)peJ9: 

2.> configure lower layers to transmit the sldeli.nk control information and the corresponding data using the 
resources. as specified prcviousl)' in this section, only if the following condition ls met: 

5.10.5 

3> if the UE configu1ed lower layers with a pool of resources if1cluded in sF~iern!nformationB!ockType 18 
((e. commTxPoo!Norma!Comrnm1 or commTxPoolExx:epfional), and commTxAifrrwRe!ayCommon is 
included in Sysiem!ufOrmatiouB!ockT_ive18; or 

3> if the UE co11figured lowe1 layers ;vith resources provided by dedicated signalling (Le. 
cornmTxPoo!Resources set 10 scheduled or ue-S"e!ecferi); and the LIE is configured with 
cornmTxA!!owRelayIJedtcafed\<vhne its value is set to true 

Side link discovery monitoring 

AUE capable of non-PS related sidelink discovery that is configured by upper layers to monitor sldelink discovery 
announcernents shall: 

l > for each frequency the lJE is configured to mo1iitor non-PS related sidelink. discovery r:rnnouncements on, 
prioritising the frequencies included in disclnter}~'reqList, if included in .~ystemlnjhrmationl3!ockT)pel9. 

2> if the PC ell/ the cell the UE is camping on ind1cates the pool of resources to monitor sidelink discovery 
a1mou11cements on by cliscX-rResources within disclnterJ!'eqLisr m ~)·steminfonnationBlad~'J)peJY: 

3> configure knver layers to monitor sidelink discovery armouncern.ents using the pool of resources indicated 
by discXr:Resourcl?s in S'.vsteminfonnarionB!ockType 19, 

2.> else if the cell used for sidehnk discovery monitoring broadcasts ,~vstemJnfi;rmationBlockTy'J-'C !9. 

3> configure lower layers to monitor side-link discovery announcements using the pool of resources indicated 
by discR..xPool in SysteminformationB/ockT)pel 9; 

NOTE l: The requiremem not to ai.-'fect normal UE operatrnn also applies for the acqu1sition of s1delink discovery 
related system and synchronisatio11 infonn.ation from inter-frequency cells. 
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NOTE 2: The lJE is not requu:ed to rr10nitor all pools simultaneously. 

NOTE 3: His np to UE implementation to decide whether a cell is sufficiently good to be nsed to monitot sidelink 
discovery announcemenJs 

NOTE 4: If discR.xPool includes one or more e11tries including ,-xPcu~ameters, the UE may only monitor such 
entries if the associated SLSSIDs are detected. \Vhen monJtoring such pool(s) the UE applies the timing 
of the corresponding SLSS. 

2> if the UE is confignred with discRxGapCo!!_fig and requi1es gaps to monitor sidelink discovery 
annouuce1nents on the concerned frequency; 

3> configure lower layers to monitor the concerned frequency usmg the gaps indicated by disclO:GapConjig, 

2> else: 

3> configure lower layers to m(:-nitor the conce1ned frequency ;vithout affecting normal operation i.e. receive 
during idle periods or by using a spare .receiver; 

A UE capable of PS related sidelrnk discovery that is conf1gurecl by upper layers to monitor PS related side link 
discovery announcements shall· 

l> if out c,f cowrage on the frequency, as detlned m TS 36.3IJ4 [4. 11.4 j: 

2-> configure lower layers to monito.t sidelink di~covety announcements using the pool of .tesources that were 
preconJi.gured (i.e. indicated by d1scRxPoolListwithinpreconjlgDisc inSL-Preconjlgtiration defined in 9.3): 

l> else if the PCeU/ the cell the UE is camping 011 indicates a pool of resources to monito1 sideli.nk discovery 
mmouncemen1s on by discRxPooi PS within disclnierFreqUst in ,~vstemJnfi;rmationBlockTy'J-'C !9. 

2> conf1hiure lower layers to monitor sidelink discovery announcements using the pool of resources indicated by 
discRxPoolPS in .~ystemJ;rjbrmationBlockT_·:,1pe 19; 

l> else if configured by upper layers to transmit •Jon-relay PS related sidelink discovery announcemenJs: and if the 
cell used for s1delink discovery momtormg broadcasts ,5ystemlnjOrmationBiockTypel 9: 

2> conJi.gure k.nver layers to monitor sideli.nk discovery armoun_r;ernents using tt1_e pool of resources indicated by 
disclb..PoolPS in S}'srcmlnfOrmationB!ockY)pe i 9; 

1 > if the UE is configured with dts,:.RxGapCmiflg and requires gaps to monitor sidelink discove.ty announcements 
on the concerned frequency; 

2> co1Uigu1e lower layers to monitor the co11ce111ed frequency usi11g the gaps indicated by discRxG-a_pConjig, 

1> else: 

2-> configure lower layers to monitor the concerned frequency without affecting normal operation i.e receive 
during idle periods or by using a spare receiver; 

5.10.6 Side link discovery announcement 

AUE capable of sideli.nJ..- discovery that is configured by upper layers to transmit non-PS related sidelink discovery 
am1ouncements st•.all, for each frequency the U1~ is configured to transmit such announcements on: 

NOTE l: ln case the configured resources are insufficient it is up to UE implementation to decide which sidelink 
discove1y announcements to transmit 

l> if the frequency used to tnmsmit sidelmk discovery concerns the servmg frequency (l-LR.C _ lDLE)/ pri1T1<'Lry 
frequency (RRCCONNECTED): 

2> if the UE's serving cell (RRC_IDLE) orPCell (RRC CONNECTED) is suitable as defined iuTS 36.304 [4]: 

3> if1he UE is in RRC_CONNECTED (i.e. PCell is used for sideli.nk discovery amiouncemen1). 

4> if the UE is configured ·with discTxRc?sources set to sch>!du!ed: 
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5> configure lower layers to transmit the sidelmk discovery ;nmom1cement usmg th.e ass1g11ed 
resources indicated by scheduled in discTr:Resources; 

4> else iJthe UE is configured with disc1):Poo!Dedicated (i.e. discT\:Resources set to rw-Sdected): 

5> select an entry of the list of 1esource pool entries in discTtPooiDedicated and confignre lower 
la)'ers to use it to transmJt the sidelink discovety announcements as specified in 5. W.6a; 

3> else if T300 is not running (i.e. UE in Rc-q_C __ fDLE, announcing via serving cell)· 

4> if SystemlnJon:nationB1ockType_t9 of tt1_e serving cell includes discTxPoolCornmon· 

5> select an entry of the list of 1esource pool entries in discTtPoo!Common and configu.1e lo;ver 
la)'ers to use it to transmJt the sidelink discovety announcements as specified in 5, W.6a; 

NOTE 2: \Vhen pe1forming resource pool selection based on RSllP, the UE uses the latest results of the available 
measurements used for cell reselection evaluation in RRC __ fDLE/ for measurement report triggeri11g 
evaluation in RRC _ CONNE,CTED, which are petformed in accordance with the pe.tftnn1ance 
requirements specified in TS 36.L\3 [16]. 

l> else if, for the frequency used to t1ans1D.it sid.elinl discove1y on, the UE is configured ;vith dedicated resources 
(i.e. with discTxResources in discT:dnferFreqlnfi; within s!-DtscColljig), and the conditions for sidelink 
operation as defined in 5. LO.] a are met' 

2> if the UE is confignred with di.scTxResources set to scheduled. 

3> configure lower layers to transmit the si.delink discovery am1ouncement using the assigned resources 
indicated by scheduled in discTr:Resources; 

2> else if the UE ls configured with dzscTxPaolDechcatai (i.e dzscTxlcesaurces set to ue-S'e!ect;:d)· 

3> select an entry of the list of resource pool entries i11 discTxPoo!Dedicated and configure lo·wer layers to 
use it to transmit the sideli.nJ..- discovery announcements as specified in 5.l0.6a; 

l> else if the frequency used to transrrtlt s1delink discovery on 1s included in disclnterf'reqList within 
S"'ysteminjOrmaho!!BiockTypel9 of the serving cell/ PCell, while discTxResource.s in the corresponding ent~y of 
disc!nterFreqUst is set to disc TxPoolCommon (i.e. serving cell/ PCell broadcasts pool of resources) and the 
conditions for side link operation as defined in 5.10.] a are met; or 

l > else if discTx.Poo!Corruno!! is included in SystemlnjormationB!ockType] 9 acquired. from cell selected on the 
discovety announcement frequency; and the conditions for sidelink operation as defined in 5, 1 0.la are met. 

2> select ai1 entry of the list of resource pool entries in discTxPoa!Comman and configure lower layers to use it 
to transmit the sid.elinl discove1y arrnourn:ements as specified in 5.10.6a; 

1> if the U1~ is configured vvith discTr:GapCo~_(ig and requires gaps to transmit sidelink discovery armouncements 
on the conce111ed frequency; 

2-> configure lower layers to transmit on the concerned frequency nsing the gaps indicated by disc T:r:GapConftg, 

l> else: 

2> conJlgure k.nver la.-yers to tran.smit on the concern_ed freq_uene..--y vvithout affecting normal operation i.e. receive 
during 1dle periods or by usmg a spare receiver; 

A 1JE capable of PS related sidehnk discovery that is configured by upper layers to transmit PS related side link 
discovery announcements shall: 

l > if out of coverage on the frequency nsed to transmit PS related si.delink discovery announcements: 

2> if conf1gured by upper layers to transIT'..it non-relay PS related sidelmk d1scovery aimouncements; or 

2> if the 1JE ls selecting a rela.-y/ has a selected relay· 

3> configure lower layers to transmit sidelink. discove1y annou11ce1D.ents using the pool of resou1ces that 
we.re preconfigured and in accordance with the follo'.ving; 
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4> randomly select, using a umfonn distnbution, an entry of preconjigDisc in SL-Pr!?conjiguration 
defined in 9 .J; 

4> using the timing of the selected SyncRef U1~, or if the UE does not have a selected SyncRefUE. based 
011 the UEs own tm1ing; 

l > else ii the frequency used to transmit sideliuk discovery concerns the serving frequency (RRC _JDLE)/ primary 
frequency (RRC_ CONN;c:CTED); and if the UE's setving cell (RRC __ lDLE) or PCell (RRC_CONNECTEDJ is 
suitable as defined in TS 36.304 [4]: 

2-> if configured b~i uppe.t laye.ts to trausmJt non-relay PS related sidelink discovery announcements; or 

2> if the UE is acting as relay; and lfthe RSllP measurement of the PCell/ the cell on which the UE camps 1s 
below disc !1u~esh.HiRela_rUE, if included in S.'/steminjbrmationB!ock T)pe 19; and above 
discThr!?shLoReiayUE, if included in S)Jstemin/OrrnafionBiockT_ipel9; or 

2> if the UE is selectmg a relay/ has a selected relay; and if the RSRP measuremem of the cell on which the UE 
camps is below discTi!reshlfiRemoteUE, if i11cluded in System !11formatio11B!ockTy_pe J 9· 

3> if the UE is configured with t-11sc'.l'xPoo!PS-Dedicat1?t-1; or 

3> if the UE is in RRC_JDLE; and if discTxPoo!PS-Commm1 is iJ1cluded inS)Jstemin/OrmafionBiockT_ipel9: 

4> select an emry of the list of resource pool entries and configure lower layers to use it to transmit the 
sidelink discovery announcements as specified in 5.J 0.6a; 

3> else if the U1~ is configured with disc1):Resourcl?sR,doy set to sch1?duled: 

4 > configure lower layers to trnnsn1it the sidelinJ..- discovery announcement using the assigned resources 
indicated by scheduled in t-11scTxlc1?sourcesRe!ay; 

l > else if, for the freque11cy used to trans1!lit sidelinl discovery 011, the UE is configured with dedicated resou1ces 
(Le. with discTxResourcesPS in disc Txintl?rPreq!u/0 within sl-DiscConjlgJ; and the conditions fo.t sidelink. 
operation as defined in 5 .l 0. la are met 

2> if configured by upper layers to trans1!lit non-relay PS 1elated sidelinl discovet)' announcemems: 

J> if the UE is configured w1th discTJ.Resourcl?sPS set to schl?duled: 

4> configure lower 18)'ers to t.tansmit the sidelink discovery announcement using the assigned resources 
indicated by scheciufed is1 disc1):Resourcc7s; 

3> else if the UE is configured with discTxPoolDedicated (i.e. discTxResourcesPS set to ue-Selectedy 

4> select an entry of the list of resource pool entties i..n_ discTxPoo!Lkdzcated and configure lower layers 
to use 1t to transrnit the sidelink discovery announcements as specified m 5.10.6a: 

l > else if the frequency used to transmit sideli..nk discovery on is included in discinterFreq Li st within 
,)}

1stemlnfi;rmationBlockType l? of the serving cell/ PCell, while discTrResourcesPS' in tt1_e corresponding ent.ry 
of discinte.r.freqList is set to discTi:Poo!Comrnon (i.e. se1ving cell/ PCell broadcasts pool of resources) and the 
conditions for sideli.nk operation as defined in 5.10.J a are met· 

2> if configured by upper layers to transmit non-relay PS related sidehnk di..scovery announcemen_ts: 

3> select an entsy of the list of.resource pool entries in discTxPoolCommon and configme lo'.ver layers to nse 
it to tra:nsmit the si..delink discovery announcements as specified in 5.10_6a; 

l> else if discTxPoo!PS-Comtno11 is included i11 S.·:,1stemlnfontwtionB!ockType 19 acquired from cell selected on the 
discovery announcement frequene,y: and the conditions for sideli.nJ..- operation as defined in 5.10. !a a.re met' 

2> if conf1gured by upper layers to transIT'..it non-relay PS related sidelmk cl1scovery aimouncements 

3> select an en_try of the list of resource pool entries in discTxPoo!Common and configure lower layers to use 
it to tra:nsmit the si..delink discovery announcements as specified in 5.10_6a; 

l > if the UE is configured with disc T:Y.GapCon.._fig and requires gaps to t.tansmit sideli.nk discovery amiouncernents 
on the concerned 1t1~q nem,,J; 
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2> conf1hiure lower layers to transmit on the conce111ed frequency using the gaps indicated by discTxGapConjig, 

2> configure lower layers to trar.smit on the concerned frequency without affecting normal operat1011 i.e. 
transmit during idle periods or by usi11g a spare receiver; 

5. 10.6a Side link discovery announcement pool selection 

AUE that 1s is configured with a list of resource pool entries for sidelmk discovery aimouncement transmission shall: 

l> ifpoo!S::lection v-1iJt•fr1_poolT0Add1\1ot-1L1st ls set to rsrpBased: 

2> select an e11try of poo!ToAdd.A1odList fo1 which the RSRP measurement of the reference cell as indicated by 
discTxRefC:arner, after applying the layer 3 filter defined by quanfifyCon/ig as specified in 5.5 3.2, ls in­
betvveen thrf'shLoi,,, and thrf'shlfigh: 

l> else: 

2> randomly select, usis1g a uniform distribution. an entry of pao!ToAddktadList: 

l > configure lower layers to transrnit the sidelink. discovery announcement nsing the selected pool of .tesources; 

5.10.6b Side link discovery announcement reference carrier selection 

AUE capable of sideli11k discovery that is co11figured by upper layers to transmit sideli.nk discovery a11nounceme11ts 
shall: 

l> for each frequency the TJE is transmitting side link d1scovery announcements on, select a cell to be used as 
reference for synchronisation and DL measurements in accordance with the following: 

2> if the frequency concerns the prirnary carrier: use the PCell as reference: 

2-> else if the freqnenc...J concerns a secondary carrier: nse the concerned SCell as reference; 

2> else if the TJE is configured with discTr:RefCarrierDedicated for the frequency: use the cell indicated by this 
field as refe1ence; 

2> else if the UE 1s configured with discTxRefCarrierCommon for the frequency: use the se1ving cell 
(RRC _ lDl.E)/ PCell (RRC _ CONNECTED! as reference; 

2> else: use the DL freq_uem,-y paired 1vith the one used to transmit side link discovery announcements on_ as 
reference: 

5.10.7 Sidelink synchronisation infonnation transmission 

5:10.7.i General 

UE 

SLSS & Master 
ln/Ormafion Block-SL 

EUTRAN 

SIB 18 acquisition 

RRC Connectio,11 
jJ_ec£1:_1/i[J;;/afjgn 

Figure 5.10.7.1-1: Synchronisation information transmission for sidelink communication, in {partial) 
coverage 
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lJE lJE 

SLS\ & i\,f(!sfer 

[njhrmarion Bloclc-SL SLS5' & /v[aster 
fnformarion Block-S'L 

Figure !i.1!!.7.1-2: Synchronisation information transmission for sidelink communicationi discovery, 
out of coverage 

SISS with/ without ,Waster 
lnfonJ1atwn Block-SL 

UE 

SIB 19 acquisition 

RRC Connection 
Recor,J!guration 

EUTRAN 

Figure 5.10.7.1-3: Synchronisation information transmission for sidelink discovery, in (partial) 
coverage 

The pu1pose of this procedu1e is to provide synchronisation information to a UE. The synchrnni.sati.on inforn,..ation 
coucern.s a Sideliuk Synchronisation Signal (SLSS) for si.delink discovety, while i1 concerns an SLSS, ti.ming 
information and some additional con_figurationparmneters (i.e. theA1ostcrlnf'ormatwnB!ack-SL message) for sidelink 
cc,1111numcatic,11. A TJE uansIT'..its synchronisation mfo1111atio11 either when E-UTRAN configures it to do so by dedicated 
s1gnallmg (i.e. netvvork based), or when not configured by dedicated signalling (1.e. lJE based) and E-,LJTRAN 
broadcasts (in cove1:1ge) 01 pre-configures a thmshold (out of coverage). 

The synctuonism:ion 111formatio11 tra..~mitted by the UE may be derived from infonr..atiorJ signals recerved from E­
UTR .. A.N (in coverage) or received from a UE actmg as synchronisation reference for the tmnsrrtltting lJE. 111 the 
1emainder, the 1JE acting a-; S)'nchroni.sati.orueference is refeffed to as SyncRef UE. 

5.10.7.2 Initiation 

A UE capable of SLSS transmission shall. when transmitting sidelink discovety announcements in accordance with 
5.10.6 and when the fo11owing conditions are met: 

l> if in coverage on the frequency used for sideli.nk discove~y, a-; defined in TS 36.304 !4, l l.4 ]: 

2> if in RRC __ CONNECTED; and if rwiH1orkConirol!c?t-1S):ncTx is configured and set to on; or 

2-> if net,,vorkCmuroiieds_·yncTx is not configured, and ::.~vncTxThrc?shlC is included in 
and the RSRP measurement of the reference cell, selected as defined in 

5. to.6b, the value of ,;yncTxThrcshJC: 

3> if the sidelink di.scovety announcements do not concern public sa.fety; or if.~yncTxPeriodtc is not 
inctiJded· 

4> transmit SLSS on the frequency u.sed for sidelinl di.scove1y in accordance with 5.10.7.3 and TS 
36.2ll [?. l l; 

3> else (Le. periodic): 

4> transmit SLSS on the frequency used for si.delink discovery in accordance vvith 5.10.7.3 and TS 
36.21 l [21]: 
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4> trar.smit the kfaste.rfnformarionBlock-SL message on the frequency used for sidelink d1scovery, in the 
same subfraine as SLSS, and 111 accordance with 5.10.7.4; 

l> else (i.e out of coverage, public safety): 

2> transmit SLSS 011 the frequency used for side link discovery iii accordance with 5.10.7.3 and TS 36.211 [21]; 

2> tra..~smit the lYlasterfnfonnationB!ocf.~-SL message on the frequency used for siclelink discovery, in the same 
subfrmne as SLSS, and in accordance with 5.10.7.4; 

A 1JE capable of sidelink comtnunication u,_at is configured by upper layers to transmit sidelink communication shan, 
1rrespective of whether or not 1t has data to trn.11Srrtlt: 

l > if the conditions for sidelink operation as defined in 5. 1 O. la are met: 

2> if in RR.C __ CONNECl"ED; and if nerworkConr.rolledS~vncIJ.: 1s configured and set to on: 

3> trnnsmit SLSS in accordance ,vi.th 5.10,7.3 and TS 36.211 ['~ t]; 

3> tra11smit the i\fasterlnjbrmationB!ock-!:,J_, message, iii the same subframe as SLSS, and in accordance ·with 
5.10 7.4: 

AUE sti:all, when tra..~smining sidelink communication in accordance with 5.10.4 and when the follow111g conditions 
are met: 

l> ifin coverage on the frequency used for siclelink cornmunicatior, as defined in TS 36.304 [4, 11.4]: 

2> if the UE is in fu1<.C _ CONl-ffi('TED; and networkCoutro!ft,JS_vncTx ls not configured: and .':J~yncTxThreshJC is 
included is1 SystonlnJGrmotionB!ockl)pel8; and the RSRP measuremen_t of the cell chosen_ for si.delink 
cotnsnunkation tra:r..smission is beknv the value of ":JyncTxThrcshJC; or 

2-> i.fthe UE ls inRR('_IDLE; and ,.,,,,,7cy7•1,,.,,,hT/ included in SJ-t'.1ernln/ormattonB!ockTypel8; and the 
RSHJ? measurement of the cen for si.delink comtnunication transmission is below the value of 
,;yncTx ThreshJC: 

3> transmit SLSS in accordance with 5, l0.7 3 and TS 36.2 l l [21]: 

J> tra:r..smit the lYlaste.rfnformarionBlock-SL message, in the same subframe as SLSS, and in accordance with 
5.10.7.4: 

l> else (i.e. om of coverage): 

2> if sy:1tcTxTl!reshOoC is included in the preconfigmed sidehnk parameters (Le. SL-Preconftguration defined in 
9.3); and the 1JE has no selected SyncRefUE or the S-RSRP measurement result of the selected SyncRefUE 
is beknv the value of ":JyncTxThrcshOoC: 

5.10.7.3 

3> trattwlit SLSS in accordance with 5.10.7.3 and TS 36.21 J [2 l]; 

3> trnnsrn.1.t theA1asffrlnjOrmationBlock .. 2,L message, 111 the same subframe as SLSS, and in accordance with 
5.10.7.4; 

Transmission of SLSS 

The UE shall select the SLSSID and the subframe in which to transmit SLSS as folknvs: 

l> if triggered by sidelink discovery announcement and 111 coverage on the frequency used for sideli:rJ.;: discove1y, as 
defined in TS 36.304 [4, ll.41: 

2> select the SL SSH) included in the entry of dzscSyncCm,jlg included in the received 
2'J)•steminfo.rmationB!oc!/J'ypqJY, tti:at includes txParameters; 

2-> use sync()JJ.~-etllldicator corresponding to the selected SLSSJD: 

2> for each pool used for the transmission of discovery announcements (each c0Hespo11di11g to the selected 
SLSSID): 
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J> ifa subframe incl1cated by sync0..(,"'sqffndicator corresponds to the first subframe of the discovery 
trar.smission pool; 

4> if disc1):GapCo~_(ig is configured and includes the concerned subframe; or the subframe is not used 
for regular uplmk transnnssion: 

5> select the concetued snbfrnrne, 

3> else 

4> if disc1):GapCo~_(ig is configured and includes the concerned subframe; or the subframe is not used 
for regular uplmk transnnssion: 

5> select the subframe indicated by .~yncO.[r.~,t'f[ndicaior that precedes and which, in ti.me domain, is 
nearest to the first subframe of the discovery transmission pool; 

3> if the sidelink discovery announceme11ts concen1 public safety; a11d il_. syncT:c.Periodic is included: 

4> additionally select every subfnnne that is 40 subfratnes after tt1_e selected subframe; 

l > if triggered by sideli.nk commnni.cation and in coverage on the freqnenC)' used for sideli.nk conununi.cation, as 
defined in TS 36.304 [4, ll.4]: 

2> select the SLSSID included in the entry of comm,~}mcCo!!_fig that is included in the received 
Sy'Stemlnf(;rmationBlockType 18 and inc lucks txParameiers; 

2> use syncO[fsotfndicator corresponding to the selected SLSSlD: 

2> if in RRC __ CONNECTED; and if rwiH1orkConirol!c?t-1S):ncTx ls configured and set to on: 

3> select the suhframe(s) indicated by sy!!cOjf~etlndicator; 

2> else (,vhen transnnttmg cc,m1numcatic,11): 

3> select the subframe(sJ indicated by .~JncOjfsef[ndicaior '.vithfri the SC period in which the UE intends to 
tra:nsmit sideli.nk control information or data; 

l > else (i.e:_ out of coverage: on side:li.nk canien: 

2> select the synchronisation reference UE (Le. SyncRef UB) as defined in 5.rn.8; 

2> if the UE has a selected SyncRefUE and i!!Coverage in the 1\1astaiuf0rmationB!ock-SL message received 
from this 1JE is set to 'lJ{UE; or 

2> if the UE has a selected SyncRef UE and ir1Coverage in the AdasterlnfbrmationB/ock-SL message received 
from this UE is set to PALSE while the SLSS from this UE is part of the set defined for out of coverage, see 
rs 36.2u r2tJ: 

3> select the same SLSSID as the SLSSlD of the selected SyncRefUE; 

J> select the subfraine in which to tmnsrrtlt the SLSS according to the synd)lfsetlndicatorl or 
synd)ffsetfndicator] included in the precorJigured s1delin.k parameters (i.e. preconfigS}mc 1112-lf 
Precm!_figuration defined in 9.3), su.ch that the subframe tin1ing is different from the SLSS of the selected 
SyncRcfi)E; 

2> else if the lJE has a selected SyncRef UB: 

3> select the SLSS[D from the set defined for out of coverage having an index tt•at is 168 more tt1_an tt1_e 
index of the SLSSID of the selected SyncRefUE, see TS 36.21 l [2 l]; 

3> select the subframe in '.vhich to transmit the SLSS according to .~yllcq[(setlndtcator l or 
~J'17c0.;(f•Nt1n(l!cator2 included in the preconfigured side link parameters (i.e. pr<:canfigS):nc in SL­
PreconJ1guration defined in 9.3). suct1_ that tt1_e subframe timing is different from the SLSS of the selected 
SyncRefUE; 

2> else (i.e. no SyncRef UE selected): 
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J> randomly select, using a um.form distnbmion, an SLSSID from the set of sequences defined for out of 
coverage. see TS 36.211 [21]; 

3> select the subframe in which to transmit the SLSS according to tt1_e ":Jync0.[f.<.ic7thu1icatorl or 
syncOjjSc?tlndicawr2 (arbitrary selection bervveen these) 1nclucled in the preconf1gured sidelink 
parameters (1.e.preconfig-S~vnc inSL-P.reconjigurarion defmed in 9.J); 

5.10.7.4 Transmission of MasterlnformationB/ock-SL message 

The UE shall set the conte11ts of the AfasterlnjhrnwtionB!ock-!:,"',~ message as follows: 

l> if triggered by sidelink cotnsmmi.cation_ and in coverage on the frequency used for side link cornmunication., as 
defined in TS 36304 [4, 11.41; or 

1> if triggered by sidelink discovety and in covernge on the frequency used for si.delink discovery, as defined in TS 
36.304 [4, l l.4j: 

2-> set inCm:l?rage to TRUE; 

2> set sl•-Bandti'idrh to the value of ul-Bana~,vidth as L.~duded in the received Sysremlnf0rmationB!ockI):pe2 c,f 
the cell chosen for sideli11k conununication; 

2> if tdd-Conjlg ls included in the received Systemlnj0rmaflonB!ockT ype l · 

as of suhfranwAssignrnent that is 

3> set subJf·an1<:A,1's1gnmentSL to none; 

3> set reserved to the value of sync!njoReserved in the received S.'/stemin._fbrmationB!ock T)pe 18; 

2> else: 

3> set aJl bits in reserved to O; 

l> else if the lJE has a selected SyncRef UE (as defined in 5.10.8): 

2> set inCoveragl? to P/-JLSE; 

l> else (i.e. no SyncRefUE selected): 

2> set inCoveragl? to P/-JLSE; 

preco1ttlgured 
s111,jr.1meAssf.,;wne1uSL and n:sero/ed to the value of the con-esponding field included in the 

parameters ((e. precanfl.gGenera! in ,')--.L-Preconjigurafion de.fined i.n 9.3 ): 

l> set dfrqcrFra:nq}.lumber and directSubframeNumbe.r accorclmg to the subframe used to transIT'..it the SLSS, as 
speciii.ed in 5. 10. 7.3; 

1> submit the 1\·lastffinJ0rrnationB!ock-S'L message to knver layers for transmission upon which the procedure ends; 
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5.10.7.5 Void 

5.10.8 Sidelink synchronisation reference 

5.10.8.'i General 

The putpose of this procedure is to select a synchronisation reference and used a.o. 1.vhen_ tra:r..smitting sidelink 
communication or synchromsat:1.011 information. 

5.10.8.2 Selection and reselection of synchronisation reference UE (SyncRef UE) 

The UE shall: 

l> for the frequency used for side link communication, if out of coventge on_ that frequen_r,,y as defined in TS 36.304 
[4, 11.41 and for each other frequency used for s1delin.k discovery on which the UE is out of coverage, as defmed 
in TS 36.304 !4, 11.4]: 

2> petform a full search (i.e covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in 
accordancnvithTS 36.133 !16] 

2-> when evaluating the one or more detected SLSSfDs, apply layer 3 fiHeti.ng as specified in 5.5.l2 using the 
preconJlguredfi/terCat;fticio1t as defined in 9.3, before using the S-RSRP measurement results; 

2> if the UE has selected a SyncReflJE· 

J> if the S-RSllP of the strongest candidate SyncRef UE exceeds the mimrrmm requirement TS 36.133 [16] 
by sJ-ncRej.A1iHHyst a11d the stro11gest candidate SyncRef UE belo11gs to the same priority group as the 
curre11t SyncReflJE and the S-RSRP of the stffJ11gest candidate SyncRefUE exceeds the S-RSRP ofth.e 
current SyucRcfi)E by s.·yncRefD{[fHyst; or 

3> if the S-RSRP of the candidate SyncRefUE exceeds the mi11imum require111ent TS 36.133 r16] by 
sp.,cX.eJA1i!!ffyst a11d the candidate Sy11cReflJE belongs to a higher pdodty group th.an the current 

3> if the S-RSRP of the current SyncRefUE is less than the miniirmm requirement TS 36.133 [16]. 

4> consider no SyncRefUE to be selected; 

2> if the UE has not selected a SyncRef UE, 

J> if the UE detects one or more SLSSlDs for which the S-RSRP exceeds the nlinimmn reqmrement defined 
in TS J6.1JJ [16J sv11u,er1,111111;;sr for winch the UE received the corresponding 
M,ost,erlnfc,rm,ationt!tc,c/c-SL message (candidate SyncReflJEs), select a Sy11cReflJE according to the 
following priority orde1: 

4 > UEs of which inCoveruge. included 

4> UE wt!lch SLSSID is pa..rt of the set defmed for in coverage, starring with the UE with the highest S­
RSRl' result (priority gronp 2); 

4> Other UEs, starting with tt1_e UE with the higt1_est S-RSRP result (priority group 3): 

5.10.9 Sidelink common control information 

5.'!0.9.i General 

The side link corr1111011 control information is cained by a single message, the kfasterinfonnarionB!ock-SL (l\!lill-SL) 
message. The "tvHB-SL includes timing infonnation as well as some CO!tfiguratio11 pa1ameters and is transmitted via SL­
BCH. 
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The Mill-SL uses a fixed schedule with a periodicity of 40 ms w1thout repetitions. ln particular. the MlB--SL is 
scheduled in subframes mdicm:ed by syncOj}Serlndicaror i.e. for wl11ch (lO*DFN + subframe number) mod 40 = 
syncq((set.lndicatm~. 

The s1delin..k corrunon control mfonnation may change at any transmission Le. neither a modification period nor a 
change nm:ificat1011 mechanism is used. 

A Ul~ configured to receive or transmit sidehnk communjcati.on shall: 

l> if the UE has a selected SyncRef UE, as specified in 5.10.8.2: 

2> ensure having a valid version oftheA1asrfflnfOrmationB!ock-,(j"L message of that SyncRefUE: 

5:10.9.2 Actions related to reception of MasterlnformationB!ock-SL message 

Upon receivmgJ\iasterfnfo.rmationB!ocf.~-SL, the UE shall: 

l> apply the values of sl-Bandv<'idth, su,?fromeAssi_.:..;1une11tSL, t-11r<:ctFh1m<:Numbc?r and dirc?ctS'ubframr1"!'lumher 
included in the recetved}1,1osterlnjOrmahonB/ack-SL message; 

5.10.10 Sidelink relay operation 

5:10:10:1 General 

This procedure 1s used by a UE suppo1ting sidelmk relay operation and mvolves evaluation of the AS-•layer conditions 
that need to be met in order for upper la;yers to co11figure a relay UE to 1eceive/ tnrn.smit relay related sidelink 
discove.ty/ conunnnica1io1t The AS-la)'er conditions merely comprise of being configmed with radio resources that can 
be used for tra:r...smissiott 

5.10.10.2 AS- conditions communication transmission for relay UE 

A U1~ capable of side link relay operation shall inform upper layers that it is configured vvith radio resources that can be 
used for relay related s1delin.k com111unication transmission if the following conditio:r...s are met 

l> if in RRC __ CONN~':':CTED: and if the UE is con.figured with commTxPoolRes011,•·cc7s set to schr1duled or ur1-
Selt'ctr1d; and the UE is configured -..viJ.h comm1):AllowRelayDedicateci while its value is set to truc; 

5:10:10.3 AS- conditions discovery transmission for relay UE 

A UE capable of sidelmk relay operation shall inform upper layers that it is conf1gured with radrn resources that can be 
used for 1elay 1elated sidelink discove1y transmission if the followi11g conditions are met 

l> if in RRC _ _JDLE; and iJthe UE's serving cell is suitable as defined in TS 36.304 [4]; and iJ 
SystemlnfOrmationBiockType 19 includes discConfig-PS including discTxPoo!PS-Common and discConfigRe!ay: 

2> if neither discThreshH1Re!ayUF, nor discThreshLoRelayUE i.s included in SysfernlnformatwnB!ockTypel9; 

2> else if AS-layer conditions specified in this section were not met; and if the RSRP measurement of the PCell 
is below dL~cTi!reshlfiRelql,1()E' by discf{'/stA1axRe!uyUE, if included in S)!steminjormatim!lJ!ockT_vpel9; and 
above discThrt'shLoReiayUEby di . .-..·cHyst1\{inRe!c~i1UE, if included in S~ystt'mln/Onnafio!!BlockT_ipel 9 
(entry); 

2> if AS-layer conditions specified in this section were !!let; and if the RSRP measure1!lent of the PCell is below­
discThreshHiRe!ay[tE, if included in SysfenllnformatwnB!ockTypel9; and above discThreshLoRelayUE, if 
included is1 Systonln/OrmotionB!ockl)pe J 9 (stay); 

l > else if in RRC __ CONJ\!'ECTED; and if discTtResow-ce;)-.PS is conii.gured (i.e. set to scheduled or ue-S"electea): 

JGPP 

DAINGEAN 0003501 



Release 13 177 3GPP TS 36.331 V13.0.0 (2015-12) 

5.10.11 Sidelink remote operation 

5.10.1 U General 

This procedure is u.sed by a lJE supporting si.delink remote operation and involves evaluation of the AS-layer conditions 
that need to be met i.n order for upper layers to configure a remote UE to receive/ transmit rel?.)' related si.delink 
discovery/ conu:nuni.cation, The AS-layer conditions merely cornprise of being configured -..vith radio resources that can 
be used for transmissior~ as well as whether or not having a selected relay. 

5:10:11.2 AS- conditions relay communication transmission for remote UE 

A UE capable of sidelmk remote operation shall inform upper layers that it is con±lgurecl with radio resources that can 
be used for relay related sidelink corrurmnicati.on t1ans1J1ission if the following conditions are 1D.et· 

l> if the UE is out of coverage; an_d is preconfigured with SL-Prcconf!}-.; ... Nraflon including discT\;Poo!List and 
preconfig-Relay; or 

l > else ii inRRC IDLE: and if the UE's serving cell is suitable as defined in TS 36.304 [41; and if 
SysteminjGrmationB/ockI),pel8 in_r;ludes commTrPoo!Norma!Cornmon and cornm'.lXA.!!mrRelayCommon; and if 
S.'/StemI,;fonnationB!od-I)pe J Y mcludes discConfigR(?!ay: 

2.> if discT!tresh}iiR.emotl?UE is not included in SJ-t'.1ernln/ormatwnBlockTypel9; 

2> else if the AS-la;yer radio conditions specified in this section were previously not met; and if the RSRP 
measuremeut of 1he PCell is below disc ThreshHiR.emoteUE by discH_i 1stl\.faxRe1twfeUE (entJy); 

2> if the AS .. layer radio cond1t1011s speclfied in tl11s section were previously met; and the RSR.P measurement of 
the PCell is below discTi!reshl-fiRenwteUE (stay): 

l> if in RRC __ CONNI·:CTED: and if the UE is con.figured with commTxPoolResourcl?s set to sch1?duled or rw­
Sel1?Cted; a..>1cl the lJE is configured w1th commTr.AllowRdi~yDedicated wh1le its value is set to rrue; 

5.10.11.3 AS- conditions discovery transmission for remote UE 

A UE capable of sidelink remote operation shall inform upper layers that it is configured with radio resou1ces that can 
be used for relay related sidelink discovery transrni.ssio11 if the following conditions are met. 

l> if the UE 1s out of coverage; and is preconfigured with SL-Preconfi.9)1ration including discTJ.1-'oo!List a..>1d 
preconfig-Relay; or 

1> else ii inRRC __ JDLE; and if the UE's serving cell is suitable as defined in TS 36.]04 [4]; and if dzscConJ1gPS is 
included in SysronlnfOrrnationBlockI)pei9; or 

2.> if discT!tresh}iiR.emotl?UE is not included in SJ-t'.1ernln/ormatwnBlockTypel9; 

2> else if the AS-layer radio conditions specified in this section were previously not met; and if discConjigRelay 
is included. in S"'ystemlnjbrrnationB!ockTypel9 ,:\.rhile the RSRP measurement of the PCell is below 
discThr!?shHiRernoteUEby disc!-fy'StA1axRl?moteUE (ent1y ): 

2> if the AS--layer radio cond1t1011s speclfied in tl11s section were previously met; and if discConfigRelay is 
included in Systemh{fbrmation.B/ockT)pe 19 while the RSRP measurement of the PCell is below 
discT!tresh}iiR.1?mot1?[ IE (s1ay); 

l> else if in RllC __ CONNECTED; and if discI\ResourcesPS is configured (i.e. set to scheduled or ue .. Selecffii);: 

5.10.11.4 Selection and reselection of relay 

AUE capable of sidelink remote operation that is configu.1ed by upper layers to search for a sidelink relay sh.all· 

l> if out of coverage on the frequency used for sidelink communication, as defined in TS 36.304 [ 4. ] 1.4]; or 

l > if the serviug frequency is used for sideliuJ..- communication and the RSRP measnremen1 of the cell on which the 
UE camps (RRC _ _IDLE)/ the PCelJ {RRC __ CONNECT!~D) is below discThreshHiRl?motc7UE· 
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2> search for candidate relays, in accordance with TS 36. 133 [16 J 

2-> when evaluating the one or more detected relays, apply la:yer 3 filtering as speciii.ed in 5,5.3,2 ac10ss 
measurernents that con_r;ern the same ProSe Relay U1~ lD and using the preconJi.guredfi!terCot.f/icicnt as 
defined in 9 .3, before usmg the SD-,RSllP measurement results; 

NOTE 1: The details of the interaction with upper l?.)'ers are up to UE implementation. 

2> if the UE does iwt have a selected 1elay: 

3> select a candidate relay which SD-RSRP exceeds q-RxLevi\fin included i.n either 
.res1.?kcrionlnfoRernoteLIE-JC (111 coverageJ or reseiectionlnfORemoteUE-·OC (out of coverage) by 
minffysr; 

2> else if SD-RS RP of the currently selected relay is belmv q-RxL1.?vktin included in either 
rese!ectionlnfORemoreU'Ji..JC (in coverage) or rqsdectionlnjORemoreUE-OC (out of coverage); or 

2-> else npper layers indicate not to use the currently selected relay. (i.t\ relay reselection). 

3> select a candidate relay which SD·-RSRP exceeds q-•lb.:Lc1,~?i.iin 111cluded 111 either 
,-ese!ectionlnjoRemoteUE-JC (in coverage) or re.~eiectio!!InjORemoteUE-OC (out of coverage) by 
1ninHyst; 

2> else if the UE did not detect any candidate relay which SD-RSllP exceeds q-R},ievA1in included in e1ther 
rese/ectionlnjORemoteUE-IC (in coverage) or rese/ectioninjbRemote()E'-OC (out of coverage) by minff),'St' 

3> consider no relay to be selected; 

NOTE 2: The UE may petfonn relay reselection in a mamier resulting in selection of the sideUnk. relay, amongst a11 
candidate relays meeting t,_i_gher layer criteria, that has the best radio hnk quality Fuither details, 
including interaction with upper layers, are up to UE implementation 

6 Protocol data units, forrnats and parameters (tabular 
& ASN.1) 

6.1 General 
The contents of each RH.C message 1s specified 111 sub-clause 6.2 using ASN.l to specify the message syntax and using 
tables when needed to provide fu1ther detailed information about the fields specified in the message syntax. The syntax 
of the infonna1ion elements that are defined as stand-alone abstract types i.s further specified in a sirnilar manner in sub­
clause 6.]. 

The need fo1 fields to be present iii a message or an abst1act type, i.e., the ASN. l fields that are specified as 
OPTIONAL in the absttact notation (ASN l ), is specified by means of conunen1 text tags attached to the OPTIONAL 
staternent i.n_ the abstract syntax. All cornment text tags are available for use in the downlink direction only. The 
meaning of each tag is specified in table 6.1-l 

Table 6.1-i: Meaning of abbreviations used to specify the need for fields to be present 

Abbreviation 
Cond condiiionTag 
(Used in downlink only) 

Meaning 
CondiUonaf(V present 
A field for whic!1 t11e need is specified t,y means of conditions. For each condition Tag, t!1e 
need is specified :n a tabular form fol!owing Hie ASN.1 segment. In case, according to the 
conditions, a fie!d is not present, the UE takes 110 action and where applicabie sha!I continue 
to use tl1e existing value (and/ orthe associated funct!ona!ity) uniess explicit!y state,j 

1----------1---o'_l~·_,e_r,_1i_s_e~r?.:q_ in the conditionai presence table or in u,e description ot the field itself\. 
Need OP 
(Used in downlink only) 

Optionaify present 
A field that is optionai to signal. For downlink rnessages. U1e UE 1s not required 1o take any 
spec!ai action on absence of the !E beyond what is specified in the procedural text or the 
field description table following the ASf'J. 1 segment. T11e UE behaviour on absence snou!d 
be caotured eitt",er in the procedural text or !11 the field descriotion. 

~N_ie_e_d_O_N_'-----~i_ Opjionatly present. ii.lo act10n 
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Abb,evialion 
(Ur,ed in downlink only) 

Need OR 
(Used in downlink only) 
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A field tnat is opt:ona: to sign a:. !f tne mer,sage is received by the UE, and in CE!Se the 
infmrnation element is absent, the UE takes no action and where applicable sha!I continue to 
use the ex!stinp value (and/ or tl1e associated functionaiitvl. 
Optionally present, Release 

I\ field that is optionai to signai. !f the message is received t,y the UE, and !n case t!1e 
inforrnation element is absent, the LIE shall discontinue/ stop us:ngi deiete any existing value 
(and/ or the associated functionality). 

Any field w1th Need ON in system infonnation shall be interpreted as Need OR. 

Need codes may not be spcciii.ed for a parent extension field} extension group, used in downlink, w hi.ch inclndes one 01 

more child extension fields. Upon absence of such a parent extension field/ extension group, the UE shall: 

For each individual child extension field, includi11g extensions that are mandatory to include iii the optional 
gwup. act in accordance with the need code that is defined for the extension, 

Apply this behaviou1 not only for child extension fields included directly within the optional pare11t extension 
field/ extension group, but also for extension fields defined at further nesti11g levels as long as for none of the 
fields in-between the concerned extension .field and the parent extension field a need code is specified; 

NOTE l: The above applies for groups of 11011 critical exte1J.Sions using double bn1cke:ts (referred to as extension 
groups), as well as non-critical extensions at the end of a message or at the end of a stmcture contained in 
a BIT STRING 01 OCTET STRING (referred to as parent extension fields). 

Need codes. conditions and ASN. l defaults specified for a paiticular (child) field only apply in case the (parent) tleld 
i11cluding the particular field is present. This rule does 11ot apply for optional pare11t extension fields/ extension groups 
wi.thont need codes, 

NOTE 2: The previous rule implies that E-UTRA.N has to include such a parent extensionfleld to release a child 
field that is either: 

Optional with need OR or 

Conditional while the UE releases the child field when absent. 

The handling of need codes as specified in the previous is illustrated by means of an example, as shown in the following 
ASN.l. 
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The handling of need codes as speciii.ed in the previous impli.es that 

iJfield2 inR.RC\,fessage .. r8-JEs is absent, the lJE does not mod.1:f'.y.fi'e/dJ 1; 

i.f field2 in RRCA1issagc7-r8-!Es is present but does not i11_clude Jll?ld 21, tt1_e UE releases fie!d2 J; 

if the extension group containingjie/d 13 is absent, the UE rr:leasesjie!d 13 and does not modify jieldl 4; 

iJ nonCritica!EYtension defined by IE 1?.1?._CVessage .. v8aO-IEs is absent, the TJE does not modifyfle!d3 and 
releasesfield4; 

6.2 RRC messages 
NOTE· The messages i11cluded in this section reflect the cu1rent status of the discussions. Additio11al messages 

may be included at a later stage. 

6.2.1 General message structure 

EUTRA-RRC-Definitions 

This ASN.l segment is the start of the E-UTHA RRC PDU definitions. 

BCCH-BCH-Message 

The BCCFi-BCff-A1essage class is the set of RRC messages that tnay be sent from the E-UTRAl"1 to the UE via BCH on 
the BCCH logical channel 

BCCH-DL-SCH-Message 

The BCC.H-DL-SCH-Afrssage class is the set of RRC messages tt1_at may be sent from tt1_e E-UTRAN to the UE via 
DL--SCH on the ECG! logical challilel. 
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MCCH-!Vfessage 

TheA1CCf-J-1\1c?ssagc class is the set ofRRC messages that may be sent from the E-UTHAN to the UE on tl1e ~1CCE1 
log1cal channel. 

PCCH-Message 

The PCC!f-A1es.rnge class is the set offu1<.C messages that may be sent from the E-UTRAN to the UE on the PCCH 
logical channel. 

DL-CCCH-Message 

The DL-CCC1f-A1essage class is the set of RR.C messages that may be sent from the E-.t.JTRAN to the UE c,11 the 
downlmk CCCH logical channel. 
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DL-DCCH-Message 

The DL-DCLJ-f-A1essage class is the set ofRRC messages th.at may be sem from the E-UTRAN to the UE or from the 
E-UTRAN to the RN on the downlink DCCH logical channel. 

UL-CCCH-Message 

The UL-CCC~~l-ktc7ssagc7 class is tt1_e set of RRC tnessages that may be sent from the UE to the E-UTRAN on tt1_e uphnk 
CCCH logical cham1el. 

UL.-DCCH-Me,ssage 

The UL-DCCH-1Uessage class is the set ofRRC messages that may be sent from the UE to the E-UTRAN or from the 
RN to the E-UTRAN on the uplink DCCEl logical channel. 
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SC-MCCH-Message 

The SC-lviCCH-1Uessage class is the set ofRRC messages that may be sent from the E-UTRAN to the UE on the SC­
MCCH logical channel 
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62.2 Message definitions 

CounterCheck 
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The Counte,~Check message is used by the E-UTRAN to indicate the cmrent COUNT NlSB values associated to each 
DRB and to .teq_uest the \)E to compare these to its COUNT L\1SB values and to report the comparison results to E­
UTR/\N. 

Signalling radio bearer: SRB l 

RLC-SAP: _A1Vl 

Logical channel· DCCH 

Direct1011: E-UTRA.Nto UE 

count•MSB-Downlink 

CounterCheck message 

Counte,Cl!eck 1;e1d clesc,;pt;ons 

! Indicates the value of 25 MSBs from downlink COUNT associated to this DRE3. ! 
: count-MSB-Uplink ' 
!__indicates tr,e_value of 25 MSBs_trorn_ uplink COUf\lT_associated_to tt"ds DRB 

dm-CountMSB-lnfoList 

: _ !ndicates_the MSBs_of the _COUNT va!ues ot_the_ DRBs ............................................................................................ : 
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CounterCheckResponse 

The Counte,~CheckRespo!!se message is u.sed by the UE to respond to a Counter-Check message. 

Signalling radio bearer: SRB] 

Rl.C-SAP: AM 

Logical channel: DCCH 

Direction. UE to E-UTRAN 

CounterCheckResponse message 

; ·count-DownlinK .......................... CoimterCtieckResponse field. desc,i!}tio11s ..................................................... 1 
! Indicates the value of downlink COUNT associated to this DRB. 
: count-Uplink 
t.~~-~J~_t_~~-\t1~.'.:(~J~~--~!.~P.!J!'.~--r;,_9~-~T.-~-~~-'?-~l?_t_~~-t0.J.~!~_q_~~ 

dm-CountlnfoLisl 
Indicates the COUNT vaiues of the DRBs. 

CSFBParametersRequestCDMA2000 

The CSFBParameiersRequestCDlvfA 2000 message is used b)' the \)E to obtaJn the ('DivfA2000 J xRTT Paramete1s 
from the nehvork. The U1~ needs these parntneters to generate tt1_e CDL\1A2000 txRTT Registratj_on message used to 
register with the CI}~1A2000 lxRTT l"1etvvork ,vhich is required to support CSFB to CDfv1A2000 ]xRTT. 

SignaJling radio bearer: SRB l 

RLC-SAP: _A1Vl 

Logical channel· DCCE1 

Direction: UE to E-1JTR,\N 

CSFBParametersRequestCDMAWIJIJ message 
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