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HARQ-ACK associated with a PDSCH transmission without a corresponding PDCCH/EPDCCH is mapped to
oAk - The HARQ-ACK feedback bits without any detected PDSCH transmission are sct fo NACK.

c,O{“"K B

8 Physical uplink shared channel related procedures

If the UE is configured with a SCG, the UE chall apply the procedures described 1n this clause for both MCG and SCG

- When the procedures are applied for MCG, the terms “secondary cell’, “secondary cells’ |, “serving cell’, ‘serving
cells” 1 this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG
respectively.

- When the procedures arc apphied for SCG, the terms “secondary cell’, “secondary cells’, ‘serving cell’, “serving
cells” m this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells
belonging to the SCG respectively. The term ‘pamary cell’ in this clavse refers to the PSCell of the SCG.

For FDD and transmission mode 1, there shall be 8 uphak HARQ processes per serving cell for non-subframe buadling
operation, i.¢. normal HAR() operation, and 3 uplink HARQ processes for subftame bondling operation when
parameter e-HARQ-FPattern-ri 2 is set to TRUFE and 4 uplink HARG processes for subframe bundling operation
otherwise. For FDD and transmission mode 2, there shall be 16 uplink HARQ processes per serviag cell for non-
sobframe bundling operation and there are two HARQ processes associated with a given subframe as described in (8]
The subframe bundling operation is configured by the parameter #iBundling 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-3CH, such that four consecutive uplink subframes are used.

8.0 UE procedure for transmitting the physical uplink shared
channel

The tenm “UL/DL configuration” in this subclause refers to the hugher layer pararaeter subjramedssignment unless
specified otherwise,

For FDI and normal HARQ operation, the UE shall upon detection on a given serving cell of a PRCCH/EPDCCH with
DI format 0/4 and/or a PHICH transmission in subframe # intended for the UE, adjust the corresponding PUSCH
iransnssion in subframe n+4 according to the PDCCH/EPDCCH and PHICH information.

For FDRD-TDD and normal HARQ operation and a PUSCH for serving cell ¢ with frame structure type |, the UE shall
upon detection of a PDCCH/EPDCCH with DCI format 0/4 and/or a PHICH transmission in subframe » mtended for
the UE, adyust the comesponding PUSCH transmission for serving cell ¢ 1o subframe n+4 according to the
PDCCH/EPDCCH aud PHICH mformation.

For normal HARQ operation, if the UE detects a PHICH transnission and if the most recent PUSCH transmission for
the same transport block was using spatial multiplexing according o subclause 8.0.2 and the UE does not detect a
PRDCCH/EPDCCH with DBCI format 4 10 subframe 7 intended for the UE, the UE shall adpust the corresponding PUSCH

etransinission in the associated subframe according to the PHICH information, and using the nnmber of transmnssion
layers and precoding matrix according o the most recent PDCCH/EPDCCH, if the number of negatively acknowledged
transport blocks s equal to the pumber of transport blocks indicated in the most recent PDCCH/EPDCCH associated
with the corresponding PUSCH.

For normal HARQ operation, if the UE detects a PHICH transmussion and if the most recent PUSCH transmission for
the same transport block was using spatial multiplexing according to subclause 8.0.2 and the UE does not detecta
PDCCH/EPDCCH with DCI format 4 in subframe » intended for the UE, and if the number of negatively
acknowledged transport blocks s not equal to the number of transport blocks indicated in the most recent
PDCCH/EPDCCH associaled with the corresponding PUSCH then the UE shall adjust the comresponding PUSCH
retransmission in the associated subframe according to the PHICH information, using the precoding matrix with
codebook index O and the number of transmission layers equal to number of layers corresponding fo the negatively
acknowledged transport block from the most recent PDCCH/EPDCCH. In this case, the UL DMRS resources are
calcolated according to the cychic shift field for DMRS {3} in the ruost recent PRCCH/EPDCCH with DCY format 4
associated with the corresponding PUSCH transmission and number of layers corresponding to the negatively
acknowledged transport block.
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If a UE is configured with the carrier indicator ficld for a given serving cell, the UE shall use the carnier indicator ficld
value from the detected PDCCH/EPDCCH with uphink DCI fonmat to determine the serving cell for the comresponding
PUSCH transanssion.

For FDD and normal HARD operation, i a PDCCH/EPDCCH with CSI reguest field set to trigger an aperodic C51
report, as described in subclause 7.2.1, 1s detected by a UE on subframe #, then on subframe n+4 UL is mapped on the
corresponding PUSCH transmission, when simultancous 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 1, if a PDCCH/EPDCCH
with C31 request field set to trigger an aperiodic CS1 report, as described in subclause 7.2.1, is detected by aUE on
subframe », then on subframe n++4 UCH 1s mapped on the comresponding PUSCH transanssion, when simautancous
PUSCH and PUCCH transmussion is not configared for the UE.

For TDD, 1f a UE is configured with the parameter FIMTA-MainConfigServCell-ri 2 for at least one serving cell, if the
UE is configored with one serving cell or if the UE 1 configured with more than oae serving cell and the TDD UL/DL
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 1s configured with more than one serving cell and if the UL/DL couligurations of at 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 serving cell UL/DL confignration is the UL-reference UL/DL
confignration.

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 the serving cell, then for the serving cell, the UL reference UL/DL conliguration 1s
given in Table 8-0A corresponding to the pair formed by (other serving cell UL/DL configuration, serving cell UL/DL
configuration).

For FDD-TDD and primary cell frame structure type 2, if a serving cell is a primary cell, the serving cell UL/DL
copfiguration is the Ul-reference UL/DL configneation for the serving cell.

For FDD-TDD if the UE 15 not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling a
secondary serving cell with frame structore 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 serving cell ¢ with frame structure type 2, if the UE s configured to monitor
PDRCCH/EPDCCH m another serving cell with frame structure 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, f a UE 15 configured with more than one serving cell with frame structuse type 2, and if the serving cellt
15 a secondary cell with frame structore type 2 and if the UE s configured to monitor PDCCH/EPDCCH in ancther
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 serving cell UL/DL
configuration, serving cell UL/DL configuration}.

Table 8-0A: Ul-reference UL/DL Configuration for serving cell based on the pair formed by {other
serving cell UL/DL configuration, serving cell UL/DL configuration)

(1.0.(1.2.01.4.01.5)
(2.2).(2.5)
Set 1 (3.3).(3.4),(3,5)
(4.4).(4.5)

5,5)
(1.0).(2,0),(3.0),(4.00.(5.0)
@n.En6n
(5.2}

(4.3).(5.9)

Set 2
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&.4)
(1.8).(2.,6),(3,6),(4,8).(5.8)
5.1)

Set 3

2.4
(0,0).(6.0)
(0,13,(0,2)(0.4),{0,5),(8,1),(6.2) (B.5)
Set 4 (0,3),(6,3)
(B,4)
(0,8),(6.8)
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If a UE 15 configured with the parameter FIMTA-MainConfighervCell-rl2 for a serving cell, for a radio frame of the
serving cell, PUSCH transmissions can occur only in subframes that are indicated by ¢eIMTA-UL/DL-configuration as
uplink subframe(s) for the serving cell unless specified otherwise.

For TDE and sonwal HARQ operation, if a PRCCH/EPDCCH with CSI request ficld set to trigger an apentodic €SI
report, as described in subclanse 7.2 .1, 1s detected by a UE on subftame », then on subframe n+4 UCT is mapped on the
corresponding PUSCH transmission where £ is given by Table 8-2, when sinmltancous PUSCH and PUCCH
trapsonssion 15 not configured for the UE.

For FDD-TDD normal HARQ operation, for a serving cell with frame structure type 2, if a PDCCH/EPDCCH with CSI
request ficld set to trigger an aperiodic TSI report on the serving cell, as described in subclause 7.2.1, is detected by a
UE on subframe #, then on subframe n+k UCT is mapped on the corresponding PUSCH transmission where £ 1s given
by Table 8-2 and the “TDD UL/DL configuration” refers to the Ul-reference UL/DL configuration for the serving cell,
when simudtaneous PUSCH and PUCCH transmission is not configured for the UE.

When a UE is configured with higher laver patameter (4 Bundling and configured with kigher layer parameter e-HARO-
Pattern-r12 set to FALSE or not configured, for FDE and subframe bundling operation, the UE shall upon detection of
a PDCCH/EPDCCH with DCI format O in subframe # intended for the UE, and/or a PHICH transniission in subframe
#-5 intended for the UE, adjust the corresponding first PUSCH transmission in the bundle 1n subframe n--4 according o
the POCCH/EPDCCH and PHICH 1sformation.

When a UE s configured with higher laver parameter i Bundling and configured with higher layver patameter e-/{4R{-
Pattern-ri12 set to TRUE, for FDD and sublrame bundling operation, the UE shall upon detectionof a
PDCCH/EPDCCH with DCI format § in subframe » intended for the UE, and/or a PHICH transmission in subframe n-/
intended for the UE, adjust the comresponding first PUSCH transmission 1n the bundle in sabframe n+4 according to the
PRCCH/EPDCCH and PHICH information,

For both FDD and TDD serving cells, the NDI as signalled on PDCCH/EPDCCH, the RV as determined in subclanse
8.6.1, and the TBS as determined in subclause 8.6.2, shall be delivered fo higher layers.

For TDD and transmission mode 1, the number of HARQ processes per serving cell shall be determined by the UL/DL
confignration (Table 4.2-2 of [3}), as indicated 16 Table 8-1. For TDD and transnussion mode 2, the number of HARQ
processes per serving cell for now-subframe bundling operation shall be twice the anwber determined by the UL/DL
configuration (Table 4.2-2 of [3]) as indicated in Table #-1 and there are two HARQ processes associated with a given
subframe as described in {8]. For TDD and both transmission mode 1 and transmission mode 2, the “TDD UL/DL
copfiguration” in Table 8-1 refers to the Ul-reference UL/DL configuration for the serving cell f 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 HARG processes for TDD

0 7 3
1 4 2
2 2 N/A
3 3 N/A
4 2 N/A
5 1 N/A
8 8 3
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For TDD, if the UE is not configured with FIMTA-MainConfigServCell-#1 2 for any serving cell, and if a UE is
confignred 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 TDD UL/DL configurations 1-6 and normal HARC operation, the UE shall upon detection of a
PDCCH/EPDCCH with uplink DCI format aud/or a PHICH transmission in subframe » intended for the UE,
adjust the corresponding PUSCH transmission in subframe n+k, with £ given in Table 8-2, according to the
PDCCH/EPDCCH and PHICH information

For TDD UL/DL coufiguration 0 and nommal HARQ operation the UE shall upon detecticuof a
PDCCH/EPDCCH with uplink DCI format aud/or a PHICH transmission in subframe » intended for the UE,
adjust the corresponding PUSCH transmission in subframe n+k if the MSB of the UL index in the
PDCCH/EPDCCH with uplink DCT format is set to 1 or PHICH is recetved 10 subframe #=0 or 3 in the resource
cogesponding (¢ {pyyey =0, as defined in subclanse 9.1.2, with & given in Table 8-2. If, for TDD UL/DL
coafiguration ¢ and sonunal HARQ operation, the LSB of the UL index in the DCI format 0/4 s setto | in
subfrarae n or a PHICH is recetved in subfrarae n=0 or 5 in the resource corresponding © 1,0y =1, as defined
in subclause 9.1.2, or PHICH is received in subframe 1=1 or 6, the UE shall adjust the corresponding PUSCH
transmission i subframe n+7. If, for TDD UL/DL configuration 0, both the M5B and LSB of the UL 1ndex i
the PDCCH/EPDCCH with uplink DCI format are set in subframe », the UE shall adjust the cormresponding
PUSCH transmission in both subframes n+ fand n+7, with & given in Table §-2.

For TDD, if a UE 15 configured with more than one serving cell and the TDD UL/DL confignration of at least two
confignred serviag cells is not the same or f the UE is configured with EIMTA-MainConfigServCell-+] 2 Tor at least one
serving cell, or FDD-TDD,

- For a serving cell with an UL -reference UL/DL configurations belonging to {1,2,3,4,5,0} and normal HARQ
operation, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH
transmission in subframe » intended for the UE, adjust the comresponding PUSCH transmission 1o subframe n+k
for the serving cell, with & given in Table 8-2, according to the POCCH/EPDCCH and PHICH nformation,
where the "TDD UL/DL Coufignration” given in Table 8-2 refers to the UL-reference UL/DL configuration.

- For a serving cell with UL-reference UL/DL configuration 0 and normal HARQ operation the UE shall upon
detection of a PRCCH/EPDCCH with uplink DCI format and/or a PHICH transmission 1o subframe n intended
for the UE, adjust the corresponding PUSCH transmission i subframe n-+4 for the serving cell if the MSB of the
UL mdex m the PDCCH/EPDCCH with uplink DCI format 1s set to 1 or PHICH is received in subframe #n=0 or
5 10 the resource corresponding 10 /pyp0yr = 0, as defined in subclanse 9.1.2, with 4 given in Table 8-2. If, for a
serving cell with UL-reference UL/DL configuration 0 and normal HARQ operation, the LSB of the UL indexin
the DCI format 0/4 is set to 1 in subframe # or a PHICH is received in subframe #=0 or 5 in the resounice
corresponding 1o [, =1, as defined in subclaunse 9.1.2, or PHICH is received in subfranic #=1 or 6, the UE
shall adjust the corresponding PUSCH transmission in subframe n+7 for the serving cell. If, for a serving cell
with Ul-reference UL/DL configuration 0, both the MSB and LSB of the UL 1ndex 18 the PRCCH/EPDCCH
with uplink DCI format are set in sublrame », the UE shall adjost the conresponding PUSCH transmission i
both subframes n+ & and n+7 for the serving cell, with & 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 UL/DL configurations 1 and 6 and subframe bundling operation, the UE shall npon detection ofa
PDCCH/EPDCCH with DCI format O 1 subframe » intended for the UE, and/or a PHICH transmission intended for the
UE in subframe n-/ with / given in Table 8-2a, adjust the corresponding first PUSCH transnuission in the bundle in
subframe n+k, with £ given in Table 8-2, accordmg to the PDCCH/EPDCCH and PHICH information.

For TDD UL/DL configuration 0 and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH
with DCI format 0 in subframe # intended for the UE, and/or a PHICH transmission intended for the UE in subframe -/
with / given in Table 8-2a, adiust the corresponding first PUSCH transmission in the bundle in subframe n+4, il the
MSB of the UL index in the DCI format 0 is set to 1 orif /ppp-, =0, as defined in subclanse 9.1.2, with & given in
Table 8-2, according to the PRCCH/EPDCCH and PHICH mformation. I, for TDD UL/DL configuration ¢ and
subframe bundbng operation, the LSB of the UL index 1 the PDCCH/EPDCCH with DCI format O s setto 1 in
subframe n or if [y =1, as defined in subclanse 9.1.2, the UE shall adjust the corresponding first PUSCH
fransnussion in the bundle in subframe r+7, according to the PDCCH/EPDCCH and PHICH information.
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Table 8-2 & for TDD configurations §-8

4 4
4 414
414

4
717 717 5

Table 8-2a { for TDD configurations ¢, 1 and 6

AE i semi-statically configured via higher layer signalling to transmit PUSCH transnuissions signalled via
PDCCH/EPDICCH according to one of two uplink tragsmission modes, denoled mode 1 - 2.

if a UE 1s configured by higher lavers o decode PDCCHs with the CRC scrambled by the C-RNTY, the UE shall decode
the PDCCH according to the conibination defined in Table 8-3 and transnut the corresponding PUSCH. The scrambling
initialization of this PUSCH corresponding to these PDCCHs and the PUSCH retransnussion for the same transport
block is by C-RNTL

If a UE 1s configured by higher lavers to decode EPDCCHs with the CRC scrambled by the C-RNTI, the UE shall
decode the EPDCCH according to the combination defined in Table 8-3A and transmit the corresponding PUSCH. The
scrambling inttialization of this PUSCH corresponding to these EPDCCHs and the PUSCH retransmission for the same
transpart block 1s by C-RNTL

Teansmission mode | 1s the defanlt uplink teanspussion mode for a UE untd the UE s assigned an nphak transmission
mode by higher layer signalling.

When a UE configured in transmission mode 2 receives a DCI Format § uplink scheduling grant, 1t shall assvwe that the
PUSCH transnuission is associated with transport block 1 and that transport block 2 is disabled.

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

Comman and

Mods DCH form: . Single-anteni f it 10 (see subclause 8.0
Mode 1 DCHformat G UE specific by C-RNTI Single-antenna poit, peit 10 {(see subclause 8.0.1)
Cormnmen and . . .
DCH forma _ Single- ni f it {see si ause 8.0.1)
Mods 2 DCh format O UE specific by C-RNTI Singie-anienna port, port 10 {see subclause 8.0.1)

DCH format 4 | UE specific by C-RNTI | Closed-loop spatial multiplexing  {see subclause 8.0.2)

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

Mode 1 DCi format 0 | UE specific by C-RNT! | Single-antenna port, port 10 (3ee subclause 8.0.1)
Mode 2 DCHformat 0 | UE specific by C-RNTI | Single-antenna pori, port 10 {see subclause 8.0.1)
DCH format 4 | UE specific by C-RNT! | Closed-loop spatial multiplexing  {(see subclause 8.0.2)
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If a UE is confignred by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTT and is also
confignred to receive random access procedures initiated by "PDCCH orders”, the UE shall decode the PRDCCH
according to the combination defined 1 Table 8-4.

If a UE is configured by higher layers to decode EPDCCHs with the CR( scrambled by the C-RNTI and is also
configured to receive random access procedures nitiated 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

DG format 1A | Common and
UE specific by C-RNTY

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

DI format 1A

If a UE 15 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 these PDCCHs and PUSCH retransmission for the same
transport block 1s by SPS C-RNTIL The scrambling initialization of 1nitial transwission of this PUSCH without a
corresponding PDCCH and the PUSCH retransmission for the same transport block is by SPS C-ENTL

If a UE is configured by hagher layers to decode EPDCCHSs with the CRC scrambled by the SP5 C-RNTI, the UE shall
decode the EPDCCH according to the combination defined in Table 8-3A and transmit the corresponding PUSCH.

The scrambling 1mitialization of this PUSCH comresponding to these EPDCCHs and PUSCH retransmissiosn for the same
transport block is by SPS C-RNTL The scrambling 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

Common and

UE specific by C-RNTI
Common and

UE specific by C-RNTI

Mode 1 OCI format 0 Single-antenna port, port 10 {see subclause 8.0.1)

Mode 2 DCI format 0 Single-antenna port, port 10 (see subclause 8.0.1)

Table 8-8A: EPDCCH and PUSCH configured by SP8 C-RNTI

Mode 1 DCl format 0 | UE specific by C-RNTI | Single-antenna pori, port 10 (see subclause 8.0.1)
Mode 2 DCHommat 0 | UE spedific by C-RNTI | Single-antenna port, port 10 (see subclause 8.0.1)

if a UE 1s configured by higher lavers to decode PDCCHs with the CRC scrambled by the Temporary C-RNTIT
regardless of whether UE 15 configured or not confipured o decode PDCCHs with the CRC scrambled by the C-RNTL
the UE shall decode the PDCCH according to the combination defined in Table 8-6 and transniit the corresponding
PUSCH. The scrambling initialization of PUSCH conresponding to these PDCCH is by Temporary C-RNTL

If a Temporary C-RNTI is set by higher layers, the scrambling of PUSCH corresponding to the Random Access
Response Grant 1n subclanse 6.2 and the PUSCH retransmission for the same transport block is by Temporary C-RNTI.
Else, the scrambling of PUSCH corresponding to the Random Access Response Grant in subclause 6.2 and the PUSCH
retransmission for the same transport block is by C-RNTL
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Table 8-6: PDCCH configured by Temporary C-RNTI

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 implics that the UE shall
seceive either DCT format 3 or DCT format 3A depending on the confignration.

Table 8-7: PDCCH configured by TRC-PUCCH-RNTI

DCH format 3/3A commen

If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUSCH-RNTI, the UE
shall decode the PDRCCH according to the combination defined 1n table 8.8, The uotation 3/3A iraplies that the UE shall
receive either DCT format 3 or DCT format 3A depending on the confignration.

Table 8-8: PDCCH configured by TPC-PUSCH-RNTI

DCUformat 3/34 1 Common

8.0.1 Single-antenna port scheme

For the single-antenna port transnussion schemes (port 10) of the PUSCH, the UE transmission on the PUSCH is
performed according o subclanse 3.3.2A.1 of {3].

8.0.2 Closed-loop spatial multiplexing scheme

For the closed-loop spatial muliiplexing transraission scheme of the PUSCH, the UFE transmission on the PUSCH &5
performed according to the applicable number of transmission lavers as defined in sobclause 5.3.24.2 of |3}
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8.1 Resource allocation for PDCCH/EPDCCH with uplink DCH
format

Two resource allocation schemes Type 0 and Type 1 are supported for PDCCH/EPDCCH with uplink DCI format.
If the resource allocation type bit is not present in the uplink DCI format, ouly resource allocation type § 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 U is indicated by O value and type | is
indicated otherwise. The UE shall interpret the resonrce allocation field depending on the resource allocation type bit in
the PDCCH/EPDCCH with oplink DCI format detected.

8.1.1 Uplink resource allocation type O

The resource allocation information for uplink resource allocation type 0 indicates to a scheduled UE a set of
configuonsty allocated virtual resource block indices denoted by nygy . A resource allocation field in the scheduling
graut consists of a 1esource indication value (R77) corresponding o a starting resource block { RBgy,p1 ) and a length in
terms of contiguously allocated resource blocks ( Lepps 2 1), The resource indication value is defined by

if (Lopps — D < Jv,u? /2J then
RIV = Nt (Lepge — 1+ RBepant
clse
RIV = Nygg (N g - Lopps + 1+ (Ngg ~1- RBgranr)

8.1.2 Uplink resource allocation type 1

The resource allocation information for uplink resounrce 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 P as given in table
I 2 N R Y

. . UL . . L - ; HINgg / P+

7.1.6.1-1 assuming Mgy as the system bandwidth. A combinatoral index r consists of {log, i’ ™ ';

; l\ N 4 /;,./

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

allocation field in the scheduling grant is

bits.

- smaller than required to fully represent », in which case the bits 1n the resource allocation field in the scheduling
grant occupy the LEBs of » and the value of the remaiming bits of » shall be assumed to be U; or

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

The combinatorial index » corresponds to a starting and ending RBG index of resource block set 1, sgand s, -1, and

M)

. .. . N =S . R
resonrce block set 2, s;and s; —1 respectively, where » is given by equation r = }:(\ ) } defined in subclause
=0 \}uf - !
- . . UL, 5 ; o . o . | )
721 withAM=4 and N = [/‘v }{B /ﬂ‘l +1. subclause 7.2.1 also defines ordering propertics and range of values that s,

(RBG indices) map to. Only a single RB(G is allocated for a st at the starting RB G index if the corresponding ending
RBG index equals the starting RBG index.
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8.2 UE sounding procedure

If the UE 1s configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause forboth
primary PUCCH group and secondary PUCCH group undess stated otherwise

- When the procedures are applied for the primary PUCCH group, the terms “secondary cell’, ‘secondary cells’,
‘serving cell’, and ‘serving cells” in this clause refer o secondary cell, secondary cells, serving cell or serving
cells belonging to the primary PUCCH group respectively unless stated otherwise.

- When the procedures are applied for secondary PUCCH group, the terms ‘secondary cell’, ‘sccondary cells’,
‘serving cell’ and “serving cells” in this clanse refer to secondary cell, secondary cells (not including the
PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group sespectively unless stated
otherwise. The term ‘primary cell’ in this clanse refers to the PUCCH-3Cell of the secondary PUCCH group.

A UE shall transoit Sounding Reference Symbol (SRS) on per serving cell SRS resources based on two tnigger types:
- trigger type 0: higher layer signalling
- trigger type 1: DCI formats 0/4/1A 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 sanie subframe in the sanie serving
cell, the UE shall only transmit the trigger type 1 SRS transmission.

AUUE may be configured with SRS parameters for trgger type 0 and trigger type 1 on each serving cell. The following
SRS parameters are serving cell specific and sexi-statically condigurable by higher layers for trigger type 0 and for
trigger type 1.
- Number of combs K¢ as defined in subclanse 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger
type 1, if configured

Transonssion comb kTC , as defined in subclause 5.5.3.2 of {3] for tngger type 0 and each configuration of

trigger type 1

- Starting physical resource block assignment 7., as defined m subclanse 5.5.3.2 of [3] for frigger type 0 and
each configurabion of trigger type 1

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

- srs-Configindex sps for SRS periodicity 7y, and SES subframe offset 7 1@5@91 . as defined in Table 8.2-1 and

and SES subframe offset 7

" offset,

Table 8.2-2 for trigger type ¢ and SKS periodicity 7.,

RSA \» a8 defined in Table

8.2-4 and Table 8.2-5 trigger type 1

- SRS bandwidth B sps > a8 defined in subclanse 5.5.3.2 of [3] for trigger type 0 and each configuration of trigger
type 1

Frequency hopping bandwidth, bhop , as defined in sobclause 5.5.3.2 of {3] for tngger type O

- Cychc shift lqunq , as defined in subclause 5.5.3.1 of {3] for trigger type 0 and each configuration of tngger type
i

- Nuomber of antenna ports N » for trigger type 0 and each configuration of trigger type 1

For tagger type 1 and DI format 4 three sets of SRS parameters, srs-ConfigdpDCl-Format4, axe configored by higher
layer signalling. The 2-bit SES request field [4] in DCI format 4 indicates the SES parameter set given in Table 8.1-1.
For trigger type 1 and DCI format 0, a single set of SRS parameters, srs-ConfigdpDCi-Format0, is configured by
higher layer signalling. For trigger type 1 and DCI formats 1A/2B/2C/2D, a single coramon set of SRS parameters, srs-
ConfigdpDCl-Formatla2b2c, 15 configured by higher layver signalling. The SRS request field 15 1 bit {4] for BCI
formats O/1A/2B/2C/2D, with atype 1 SRS triggered if the value of the SRS request ficld is set to "1

A 1-bit SES request field shall be included in DCI formats 0/1A for frame structure type 1 and 0/1A/2B/2C/2D for
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frame structure type 2 if the UE is configured with SRS parameters for DCI formats 0/1A/28B/2C/2D by higher-layer
sigralling.

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

18R goe
01 The 15 SRS parameter set configured by higher layers
0 The 204 SRS parameter set configured by higher layers
17 The 3™ SRS parameler sei configured by higher layers

The serving cell specific SRS transmission bandwidths CSM are configured by higher layers. The allowable values are

given in subclanse 5.5.3.2 of [3].

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

For a TDD serving cell, SRS transmissions can occur in UpPTS and uphok subframes of the UL/DL coufiguration
indicated by the higher laver parameter subframedssignment for the serving cell.

When closed-loop UE transmit antenna selection is enabled for a given serving cell for a UE that supports transnut
antenna selection, the index a(ﬂ SRS), of the UE antenna that transnuis the SRS at time ngry is given by

“(”SRS):”SRS mod 2, for both partial and full sounding bandwidth, and when frequency hopping is disabled (ie.,
Z Bas)-

“hop

Grene) {ps + aps /214 Bl igas /K JImod2 whenk iseven 5 {1 where X mod4 =0
e fuinid . - - > =

SRS/ : E i .
Hops 0d2 whenk is odd {0 otherwise

! . e e s 7 . \
when frequency hopping is enabled (e, 8, <Buq).
where values Bers, Dhop, No, and nsgs are given in subclanse 5.5.3.2 of [3], and K = E E N, (where N, =1

Bty

regardless of the NV, value), except when a single SES transmission is configured for the UE. If a UE is confignred
with more than one serving cell, the UE is not expected to transmit SRS on different antenna ports simultancously.

A UE may be configured to transout SRS on &V, anteuna ports of a serving cell where N, may be configured by

r
higher layer signalling. For PUSCH transmission mode 1 NV, €{0,1.2,4} and for PUSCH transmission mode 2

N, {012} with two antenna ports configured for PUSCH and N pe{0.L4} with 4 antenna ports configured for
PUSCH. A UE configured for SRS transmission on ranliiple antenna ports of a serving cell shall transmit SRS for al}
the condigured transmit anlenna ports within one SC-FDMA syinbol 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 poits of a given serving cell. The UE does not support a value of X setto ‘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 synibol whenever SES and PUSCH transmissions
happen to ovedap 1o the same symbol,

For TDD serving cell, and UE not configured with additional SC-FDMA symbols in UpPTS, when one SC-FDMA
svibol exists 1o UpPTS of the given serving cell, it can be used for SRS transnussion, when two SC-FDMA symbols
exist in UpPTS of the given serving cell, both can be used for SES transmission and for trigger type 0 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
svimbols 10 UpPTS of the given serviag cell, all can be used for SRS transmission and for trigger type 0 SRS at most
otie can be assigned 1o the same UE.
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If a UE is not configured with multiple TAGs, 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 the same serving cell,

~  The UE shall not transmit type O triggered SRS whenever type 0 triggered SRS and PUCCH format 2/2a/2b
transissions bappes to coincide ia the same subframe;

The UE shall not transmit type 1 toggered SRS whenever type 1 triggered 3RS and PUCCH format 2a/2b or
format 2 with HARQ-ACK transmissions happen to coincide in the same subframe;

- The UE shall not transmit PUCCH format 2 without HARQ-ACK whenever type 1 triggered SRS and PUCCH
format 2 without HARQ-ACK transmissions happen to coincide in the same subframe.

It a UE 1s not configured with multiple TAGs, or if a UE 1s configured with multiple TAGs and SRS and PUCCH
happen to coincide m the same subframe 1 the same serving cell,

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

~  For FRD-TDD and primary cell frame stmcture 1, the UE shall pot transmit SRS in a symbol whenever SRS
transsssion and PUCCH transmission cartving HARG-ACK and/or positive SR nsing shortened format as
defined m subclauses 5.4.1, 5424, 5428, and 5.4.2C of {3] happen to overlap m the same symbol if the
parameter ackNackSRS-SimultaneousTransniussion is TRUE.

- Unless otherwise probibited, the UE shall transmit SRS whenever SRS transmission and PUCCH transmission
carrying HARQ-ACK and/or positive SR using shortened format as defined in subclauses 5.4.1 and 5.4 24 of [3]
happen to coincide in the same subframe if the parameter ackNockSRS-SimultaneousTransmission 18 TRUE.

A UE not configured with multiple TAGs shall not transmit SRS whenever SRS transmission on any serving cells and
PUCCH transmission canving HARQ-ACK and/or positive SR using normal PUCCH format as defmed in subclauses
54.1 and 5.4.24 of [3] happen to coincide 1n the same subframe.

In UpPTS, whenever SRS transmission instance overlaps with the PRACH region for preamble format 4 or exceeds the
range of uphink system bandwidth configured in the serving cell, the UE shall not transmit SRS,

The parameter ackNackSRS-SimultaneousTransmission 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
trapsonssion of HARQ-ACK on PUCCH and SRS 1n one subframe, then m the cell specific SRS subframes of the
primary cell UE shall transmit HARQ-ACK and SR using the shortened PUCCH format as delined 1n sohclauses 5.4 1,
54.2A, 5428, and 5.4.2C of 3], where the HARQ-ACK or the SR symbeol corresponding to the SRS location is
punctured.

This shortened PUCCH format shall be nsed in a cell specific SRS subframe of the primary cell even if the UE does not
transmit SRS 1a that sublrame. The cell specific SRS subframes are defined in subclause 5.5.3.3 of {3}, Otherwise, the
UE shall use the normal PUCCH format 1/1a/1b as defined in subclause 5.4.1 of [3] or normal PUCCH format 3 as
defined in subclanse 5.4.24 or sormal PUCCH format 4 as defined in subclanse 5.4.28 or noymal PUCCH format 5 as
defined in sobclause 5.4.2C of 3] for the transmission of HARQ-ACK and SR.

Trigger type 0 SRS configuration of a UE in a serving cell for SRS periodicity, 7, , and SRS subframe offset, ]Wt , 8
defined in Table 8.2-1 and Table 8.2-2, for FDD and TDD serving cell, respectively. The peniedicity 7. of the SRS
transunssion 15 serving cell specific and 15 selected from the set {2, 5, 10, 20, 40, 80, 160, 320} wms or subframes.

For the SRS periodicity 7., 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 0 friggered SRS transmission instances in a given serving cell for TDD serving cell with 7, »> 2 and for FDD

serving cell are the subframes satisfying (105, + kg ~ 7,5, ym0d Ty = 0, Where for FDD f o = f0.1,..9} isthe
sobframe index within the frame, for TDD serving cell, if the UE is configured with two or four additional SC-FDMA
symbols in UpPTS, Ky is defined in Table 8.2-6; otherwise Kgyq is defined in Table 8.2-3. The SRS transmission

nstances for TDD serving cell with 7, =2 are the subframes satisfying (ko -7, ymod 5=0.

For TDD serving cell, and a UE configured for type O triggered SES transmission in serving cell «, and the UE

configured with the parameter EIATA-MainConfigServCell-r1 2 for serving cell ¢, if the UE does not detect an UL/DL
configneation 1ndication Tor radic frame m {as described in section 13.1), the UE shall not teansmit trigger type 0 SRS in
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a subframe of radio frame m that is indicated by the parameter eimia-HAR(-ReferenceConfig-rl2 as a downlink
subframe naless the UE transmits PUSCH in the same subframe.

Trigger type 1 SRS configuration of a UE in a serving cell for SRS periodicity, 73, ,, and SR3 subliame offset, T o

offset 1+

is defmed in Table 8.2-4 and Table 8.2-5, for FDD and TDD serving cell, respectively. The perodicity Tig., of the

SRS transmission is serving cell specific and is selected from the set {2, 5, 10} ms or subframes.
For the SRS periodicity T, 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.

A UE configured for type 1 triggered SES fransnission in serving cell ¢ and not configured with a carrier indicator field
shall transmizt SRS on serving cell ¢ upon detection of a positive SRS request in PDCCH/EPDCCH scheduling
PUSCH/PDSCH on serving cell ¢

A VUE configured for type 1 tnggered SRS transmussion in serving cel ¢ and configured with a carner indicator field
shall transmit SRS on serving cell ¢ upon detection of a positive SRS request in PDCCH/EPDCCH scheduling
PUSCH/PDSCH with the value of carrier indicator field corresponding to serving cell ¢,

A UE configured for type | triggered SRS transmission on serving cell ¢ upon detection of a positive SRS request in
sobirame # of serving cell ¢ shall commence SRS transruission in the first sublranie satisfyiag n+ & k24 and

(101 ¢ +kgpg ~ Tymr 1y 00d Typg = 0 for TOD serving cell ¢ with Tgpoy > 2 and for FDD serving cell ¢,

offse
(kspg = Topmer 0d 5 = 6 Tor TDD serving cell c with Typgy =2

where for FDD serving cell ¢ kg, = {ﬂ,l,mj?} is the subframe index within the frame .. for TDD serving celi ¢ if
the UE is configured with two or four additional SC-FDMA symbols in UpPTS, Ag is defined in Table 8.2-6;
otherwise K is defined in Table 8.2-3.

A UE configured for type 1 triggered SRS transmission is not expected o recetve type 1 SRS triggering 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 ¢, and a UE configured with EIAMTA-AMainConfigServCeil-r12 for a serving cell ¢, the UE shall
not transmat SRS 10 a subframe of a radio frame that 1¢ indicated by the corresponding eIMTA-UL/DL~configuration as
a downlink subframe.

A UE shall not transmit SES whenever SRS and a PUSCH transmission corresponding to a Random Access Respouse
Grant or a retransmission of the samie transport block as part of the contention based random access procedure coincide
in the same subframe.

Table 8.2-1; UE Specific SRS Periodicity 7, and Subframe Offset Configuration 1,
for trigger type 8, FDD

28 lsRs — 2
7~16 lsrg ~ 7
17 - 38 Isrs — 17
3776 Isps — 37

77 - 156 lsge =~ 77

157 - 318 180 lsps — 157

317 - 838 320 Isrs — 317

837 - 1023 reseived reserved
kici=/o
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Tabie 8.2-2: UE Specific SRS Periodicity 7. and Subframe Offset Configuration T;Wm

for trigger type €, TDD

1] P 0, 1

1 2 0,2

2 2 1,2

3 p 0,3

4 2 1,3

5 2 0,4

5 2 1,4

7 2 2,3

3 2 2.4

2] 2 3,4
10 - 14 5 lsps — 10
15 - 24 10 Isrs — 15
25 — 44 20 Isrs — 25
45 - 84 40 lsps — 458
B5 — 164 0 fsrs — 85
165 - 324 160 Isrs — 165
325 - 644 320 lsrs — 325
645 ~ 1023 reserved reseived

Table 8.2-3: kg, for TOD

ko incase UpPTS

length of 1 symbaol

3 21314 5 71819
iength of 2 symbols
kg incase UpPTS ’ olals N sl

Table 8.2-4: UE Specific SRS Periodicity 7. and Subframe Offset Configuration 7

SRS.1

for triggertype 1, FDD

01 2 isks
2-6 5 isrs — 2
716 10 isps — 7
17 - 314 raserved raserved
3GPP
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Table 8.2-5: UE Specific 3RS Periodicity 7, and Subframe Offset Configuration 7.

Table 8.2-6

SRS L

for trigger type 1, TDD

1] reserveq reserveq

1 2 0,2

2 2 1,2

3 2 g,3

4 2 1,3

5 2 0,4

[ 2 1,4

7 P 2,3

8 2 2,4

9 2 3,4
10 - 14 5 Isrs — 10
15 - 24 10 lsps ~ 15
25 - 31 raserved raserved

ke for TDD and UE configured with two or four additional SC-FDMA symbols in UpPTS

hgpg in

case
UpPTS
length
of 4
symbol
s

&

frgpg in
case
UpPTS
length
of
symbol

3IGPP

DAINGEAN_0003114



Release 12 188 JGPP TS 36.213 V12.8.0 (201512}

8.3 UE HARQ-ACK procedure

For FDD, and serving cell with frame structure type 1, ap HAR-ACK received on the PHICH assigned to a UE in
subframe 7 is associated with the PUSCH transmission in subframe -4,

For FDD-TDD, and serving cell with frame structure type 1, and UE not configured to moniter PDCCH/EPDCCH in
angther serving cell with frame structuse type 2 for scheduling the serving cell, an HARQ-ACK received on the PHICH
assigned to a UE m sublrame 7 15 associated with the PUSCH transmmssion in subfrare /-4

For FDD-TDD, f a serving cell is a secondary cell with frame structore type 1 and if the UE 15 configured to monitor
PDCCH/EPDCCH in aunother serving cell with frame structure type 2 for scheduling the serving cell, then an HARGQ-
ACK received on the PHICH assigned to a UE in subframe / is associated with PUSCH transmission on the serving cell
in subframe i-6.

For TDD, if the UE 18 not configured with FIMTA-MainConfigServCell-v1 2 for any serving cell and, i a UE is
configured with one serving cell, or if the UE 1s configured with more than one serving cell and the TDD UL/DL
configuration of all the configured serving cells is the same,

- For frame structure type 2 UL/DL configuration 1-6, an HARQ-ACK received on the PHICH assigned to a UE
10 subframe 7 is associated with the PUSCH transmission in the subframe /- as indicated by the following Table
8.3-1.

- For frame structure type 2 UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource
corresponding (0 ppyon = 0, as defined in subclause 9.1.2, assigned to a UE in subframe 7 i associated with
the PUSCH transmuission in the subframe /-4 as indicated by the following Table 8.3-1. For frame structure type
2 UL/DL configuration 0, an HARQ-ACK received on the PHICH in the resource corresponding 10 Jpppoy =1,
as defined 1 subclause 9.1.2, assigned to a UE in subframe 7 15 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 confignration of at least two
confignred serviag cells is not the same, or if the UE is configured with £IAMTA-MainConfigServCell-r12 for at least
otue serving cell, or FED-TDD and serving cell is frame structure type 2,

- For serving cell with an UL-reference UL/DL configuration {defined 11 subclause 8.0) belonging to
{1,2.3,4,5,6}, an HARQ-ACK received on the PHICH assigned to a UE in subframe 7 is associated with the
PUSCH transmission in the subframe /-% for the 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 Configoration.

For a serving cell with Ul -reference UL/RL configuration 8 (defined 1o subclanse 8.0}, an HARQ-ACK.
received on the PHICH in the resource corresponding t0 {ppy0y = 0, as defined in subclanse 9.1.2, assigned to a
UE in subframe 7 is associated with the PUSCH transmission in the subframe /-4 for the serving cell as mdicated
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 confignration 0, an HARQ-ACK received on
the PHICH in the resonice comesponding 10 1, =1, as defined in subclause 9.1.2, assigned to a UE 1n
subframe / is associated with the PUSCH transmission in the subframe /-6 for the serving cell.

-~ For FRD-TDD, f a serving cell is a secondary cell with Ul-reference UL/DL configuration § and if the UE 15
configured to monitor PRDCCH/EPDCCH 1n another serving cell with frame structure type 1 for schedualing the
serving cell, for downlink subframe 7, if a transport block was transmitted in the associated PUSCH subframe /-6
for the serving cell then PHICH resource corresponding to that transport block is not present in subframe /.
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Table 8.3-1 & for TDD configurations 0-8

O

1 & 6
2 6 8

3 5] 516
4 §16
5 8

5] 514 714 6

The physical layer in the UE shall deliver mdications to the higher layers as follows:

For FDD, and for TDD with a UE confignred with one serving cell, and for TDD with a UE configured with more than
otuie serving cell and with TDD UL/DL configoration of all configured serving cells the same, and UT s not confignred
with FIMTA-MainConfigServCell-r1 2 Tor any serving cell, for downlink or special subframe /, if a transport block was
transmitted in the associated PUSCH subframe then:

if ACK 15 decoded on the PHICH corresponding to that transport block in subframe 7, or if that transport block 15

disabled by PRCCH/EPDCCH received 1n dowalink or special subfeame 7, ACK. for that transport block shall be
delivered to the ligher layers; else NACK for that transport block shall be delivered to the higher layers.

For TDD, if the UFE 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 FIMTA-MainConfigservCell-r1 2 for at least one serving cell, or for FDD-
TDD, for downhink or special subframe /, if a transport block was transmitted in the associated PUSCH subframe then:

if ACK is decoded on the PHICH corresponding to that transport block in subframe 7, orif that transpost block 15
disabled by PDCCH/EPDCCH received in downlink or special subframe 1, ACK for that transport block shall be
delivered to the higher layers; or

if a PHICH resource corresponding to that transport block is not present in subframe / or if UE is not expected to
receive PHICH corresponding to that transport block in subframe /, ACK for that transport block shall be
dehivered to the higher lavers.

else NACK for that transport block shall be debivered to the higher layers.
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8.4 UE PUSCH hopping procedure

The UE shall perform PUSCH frequency hopping if the single bit Frequency Hopping (FH) field in a corresponding
PDCCH/EPDCCH with DCI format © 15 set 1o 1 and the uplink resource block assignment is type 0 otherwise no
PUSCH frequency hopping is performed.

& UE performing PUSCH frequency hopping shall determine ##s PUSCH Resource Allocation (RA) for the first slot of
a subframe (S7) inchiding the lowest index PRB (nfL, (1} ) in subframe # from the resource allocation field in the latest

PDCCH/EPDCCH with DCI format 0 for the same transport block. If there is no PDCCH/EPDCCH for the same
transport block, the 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 1s semi-persistently scheduled or

- the random access response grant for the same transport block, when the PUSCH is inttiated by the random
3CCEss Tesponse grant.

The resonrce allocation field 1w DCI format 0 excludes either 1 or 2 bits used for hopping mformation as indicated by
Table 8.4-1 below where the mumber of PUSCH resource blocks is defined as

P«';’; ~NEO (N;B mod 2) Type 1 PUSCH hopping
NP =i N Type 2 N, =1 PUSCH hopping
N NI Type 2 N, >1 PUSCH hopping

For type 1 and type 2 PUSCH hopping, N’fg =NEO 41 if VPP is anodd number where NEy defined in [31.

NI = NEC i other cases.  The size of the resowurce allocation field in DT format 0 after excluding either 1 or 2 bits

¢ x7 UL L 4 r . . . .
shallbe v = hog? (Mg (N +1)/ Z)AI =Ny oy » WheTe Noynop = 1 01 2 bits. The number of contiguous RBs

)
Y/

that can be assigned to a type-1 hopping user 1s hmited to LZ /N ;Jé d The number of contiguous RBs thatl can be

Y
TUL

. . . PSR TRE . i 8 PUSCH 7 a7 E X »
assigned to a type-2 hopping user is hndied fo min {27/ V] Ny ¢ /N i ), where the mumaber of sub-bands
& { EB _I° BB sh Ao
& > ( 8} sh

Ng 15 given by bigher layers.

A UE performing PUSCH frequency hopping shall use one of two possible PUSCH frequency hopping types based on
the hopping information.  PUSCH hopping tvpe 1 is described in subclause 8.4.1 and type 2 15 described in subclause
842,

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

6-49 1
50-110 2

The patameter Hopping-mode provided by higher lavers determines if PUSCH frequency hopping is "inter-subframe”
or "intra and inter-subirame”.
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8.4.1 Type 1 PUSCH hopping

For PUSCH hopping type 1 the hopping bit or bits indicated in Table 8.4-1 determmine Hpp, (1) as defined in Table 8.4-2.
The lowest index PRB (ri;]q 5 (1)) of the 1% slot RA in subirame 7 is defined as n;% (= nf}w )+ /’Qé? /2, where

nons (i) = RBgriny » and RBgyapry is obtained from the uplink scheduling grant as in subclanse 8.4 and subclause 8.1.

FRE
The lowest index PRB (s1,p5(1) ) of the 2 slot RA in subframe 7 is defined a8 #1ppg (1) = i pp () + NS /2.
The set of physical resource blocks to be used for PUSCH transmission are  Loyp, contignously allocated resource
blocks from PRB index n;;;B (/) forthe 1 slot, and from PRB index nppp (i) for the 2 slot, respectively, where
Leupg 18 obtained from the uplink scheduling grant as in subclause 8.4 and subclanse 8.1.

If the Hopping-mode is “inter-subframe”, the 1% slot RA is applied to even CURRENT TX NB, and the 2™ slot RA ig
applied to odd CURRENT TX NB, where CURRENT TX NB is defined in {8].

84.2 Type 2 PUSCH hopping

In PUSCH hopping type 2 the set of physical resource blocks to be vsed for transmassion in slot », is given by the

schedaling grant topether with a predefined pattemn according to {3} subclanse 53,4
If the system frame number is not acquired by the UE vet, the UE shall not transuut PUSCH with type-2 hopping and
Ng >1 for TDD, where N, isdefined in [3].

Table 8.4-2: PRDCCH/EPDCCH BCI format ¢ hopping bit definition

A PUSCH LS PUSCH
a 0 (;N /ZJ +Hpep{i} imod N .
8~ 40 1 L RB FPRB '}/n YRE
1 Type 2 PUSCH Hopping
(1 posca LBl ) AT PUSCH
0o | Nes MJ + s U.\P}i mod Ny~ "
\
( PUSCH [ 4 | 51 ) USCH
SPUSCH 4 404 o~ . > PUSC
50 - 110 5 01 ‘ I_fVRB [4 4 +npps (i) !mod]‘vl%x
= N 7
(1. rosc TP PUSCH
10 [ vas" 7 7J +Fiopp (i) jmod NEEH
\
11 Type 2 PUSCH Hopping

8.5 UE Reference Symbol (RS) procedure

If UL sequence-group hopping or sequence hopping is configured in a serving cell, it applies to all Reference Symbols
(3RS, PUSCH aud PUCCH RS). If disabling of the sequence-group hopping and sequence hopping is configured for the
UE in the serving cell through the higher-layer parameter Disable-sequence-group-hopping, the sequence-group
hopping and seguence 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 chamnel,
the UE shall first

= read the "modulation and coding scheme and redundancy version” field (/¢ ), and
=~ check the "CSI request” bit field, and
~ compuie the total pumber of allocated PRBs ( V., ) based on the procedure defined in subclause 8.1, and
-~ compute the number of coded symbols for control information.
8.6.1 Modulation order and redundancy version determination
Ford < 7o £ 28, the modulation order (0, ) is determined as follows:

- If the UE is capable of supporting 64QAM in PUSCH and has not been configured by higher lavers to transmit
only OPSKE and 16QAM, the modulation order is given by O in Table .6.1-1.

- Ifthe UE i not capable of supporting 64QAM in PUSCH or has been configured by bigher layers to transmit
only QPSK and 16QAM, 0, is first read from Table 8.6.1-1. The modulation order is set o 0, = min(4,0, ).

- If the parameter #iBundling provided by higher layers is set to TRUE, then the modulation order 15 set fo
(2, =2 . Resource allocation size 1s restricted 1o Nppn <3 applies in this case if the UE does not indicate
support by higher layers to operate without i

For9 </, <31 the modulation order ({J,, ) is determined as follows:

- #DClformat Oisused and 7, =

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

29 or, if DCI format 4 is used and only 1 TB is enabled and 1, = 29for

- the "CSI request” bit field is 1 bit and the bit is set to trigger an aperiodic report and, Vpg <4 o,

the "CSI request” bit field i 2 bits and 15 triggering au apertodic TSI report for one serving cell according to
Table 7.2.1-1A and, Nygp <4 o1,

the "CSI request” bt field is 2 bits and 15 triggering an aperiodic TSI report for more thaa oue serving cell

according to Table 7.2.1-1A and, Nppp <20 o1,

- the "SI request” bit field is 2 bits and 1s triggering an aperiodic TSI report for one CSI process according to
Table 7.2.1-1Band Nppp <4 o,

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

gecording o Table 7.2.1-18 and Nppp <20 o1,

- the "CSI reguest” bit field is 2 bits and is tniggerning an aperiodic €SI report for one €SI process or {81

process, Tl subirame set}-pair according to Table 7.2.1-1C and Nypp <4 o1,

the "CSI request” bit field 35 2 bits and is tnggenng an aperiodic €3] report for more than one CS1 process

and/or {C5] process, C5] subframe set}-pair according to Table 7.2.1-1C and Nppp <20, 07

- the "CRI request” bit field 15 3 bits and is tnggenng an aperiodic CR1 report for one CRI process according to

Table 7.2.1-1D or Table 72 {-1Eand Nppp <4, 01
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- the "CSI request” bit field 15 3 bits and is triggering an aperiodic CS1 report for more than one 81 process
according to Table 7.2.1-1D or Table 7.2.1-1Eand N, < x,

then the modulation exder is setto @, =2.

- Otherwise, the modulation order shall be determined from the DCT transported in the latest PDCCH/EPDCCH
with DCI format 0/4 for the same transport block using 0 <7, . < 28. I there is no PDCCH/EPDCCH with

MCS — =

DCI format 0/4 for the same transport block using 0 <7 .. <28, the moduelation order shall be determined from

MCS

~  the most recent seni-persistent scheduling assignraent PDCCH/EPDCCH, when the intiial PUSCH forthe
same transport block is semn-persistently scheduled, or,

the random access response grant for the same transport block, when the PUSCH 1s inibiated by the random
4CCCSS Tesponse grant.

The UE shall use 7, and Table 8.6.1-1 to determine the redundancy version (#viq.) to use in the physical uplink shared

channel.

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

1] 2 0 0]
1 2 1 0
2 2 P 1]
3 2 3 0]
4 2 4 4]
5 2 5 1]
5 2 8 0]
7 2 7 0
3 2 g 1]
2] 2 <] 0]
10 2 10 4]
i1 4 10 1]
12 4 11 4]
13 4 12 4]
14 4 13 1]
15 4 14 4]
18 4 15 4]
17 4 16 1]
18 4 17 1]
18 4 18 0]
20 4 19 0
21 8 19 1]
22 5 20 0]
23 & 21 4]
24 &) 22 1]
25 5 23 0]
26 § 24 0
27 [¢] 25 1]
23 [ 26 4]
29 1
30 reserved 2
31 3

86.2 Transport block size determination

For( < 7, < 28, the UE shall first determine the TBS index (/5 ) using 7, and Table 8.6.1-1 except if the
transpost block is disabled 1o DCT format 4 as specified below. For a transport block that 18 not mapped to two-layer
spatial multiplexing, the TBS 15 determined by the procedure in subclause 7.1.7.2.1. For a transport block thal is
mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in subclause 7.17.2.2.
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For2% </, £31,

MCS

- #DClformat 8isnsed and [y ¢ =29 o1, if BClformat 4 is used and only | TB s enabled and 7y g =29
for the enabled TB and the sumber of transmission layers is 1, and if

- the "CSI request” bit field is 1 bit and 13 set to trigger an aperiodic O8I report and Ny <4 07,

the "CSI request” bit field i 2 bits and 15 triggering au apertodic TSI report for one serving cell according to
Table 7.2.1-1A, and, Nppp <4 of,

~ the "CSI request” bit field i 2 bits and 1s triggering aperiodic CSI report for more than one serving cell

according to Table 7.2.3-31A and, Nppy <20 o1,

- the "SI request” bit field is 2 bits and is triggering an aperiodic CSI report for one CSI process according to
Table 7.2.1-1Band Nppn <4 o1,

- the "CSI request” bit field is 2 bits and is tnggening an aperiodic €51 report for more than one 31 process

according to Table 7.2.1-1B and, Nppp <20 or,

the "CS1 request” bit field 15 2 bits and is tuiggenng an aperiodic C5] repott for one CS1 process or {TSI

process, C5I sublrame set}-par according (0 Table 7.2.1-1C and Ny <4 o1,

- the "CRI request” bit field 15 2 bits and is tnggenng an aperiodic CR1 report for mose than one CR] process

and/or {C5] process, C5] sublrame set}-patr according to Table 7.2 1-1C and Nppp <20, 08

- the "CSI request” bit field s 3 bits and is triggering an aperiodic CS1 report for one TSI process according to

Table 7.2.3-31D or Table 72 I-1E and Nppp <4, 01

- the "CSI request” bit field 15 3 bits and is triggering an aperiodic CS1 report for more than one 81 process
according to Table 7.2.1-1D or Table 7.2.1-1E and N,pp < X,

then there 1s po transport block for the UL-SCH and ouly the conteol mnformation feedback for the current PUSCH
reporting mode is transmitted by the UE.

~  Gtherwise, the transport block size shall be determined from the initial PDCCH/EPDCCH for the same transport
block using 0 <7, .. <28. If there is no initial PDCCH/EPDCCH with an uplink DCI format for the same
transport block using <7

— < MCS

MCs

< 2%, the transport block size shall be determined from

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

- the random access response grant for the same transport block, when the PUSCH is initiated by the random
4Ccess response grant.

In DCT format 4 a transport block is disabled if either the combination of [, =0 and Nppyg >1 or the combination

of Tpgog =28 and Nppg =1 is signalled, otherwise the transport block is enabled.
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863 Conirol information MCS offset determination

Offset vahues are defined for single codeword PUSCH transmission and moltiple codeword PUSCH transmission.

Single codeword PUSCH transmission offsets B0~ 7", f o, and 30,%{ shall be configured to values

according 1o Table 8.6.3-1,2,3  with the higher layer signalled indexes [ 0}'3;50 4K if the UE transwuits no more than
22 HARQ-ACK bits on a PUSCH, 7 fjw yand [ ,,,,ffl , respectively. Single codeword PUSCH transmission offsct

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

JHEOACK it the UE transmits more than 22 HARQ-ACK bits on a PUSCH. Multiple codeword PUSCH transmission

ofizet, X
HARQ-ACK  pRI OO 5 2 with the iehor
offsets [, . D and ,GUW, shall be configured to values according to Table 8.6.3-1,2,3 with the highes

layer signalled indexes [ i];;iOMfCK if the UE transmnts no yuote than 22 HARQ-ACK bits on a PUSCH, l'f,‘(,/ e and

HARD-ACK
ojjw’

F Cor

offset,

i » espectively. Multiple codeword PUSCH transmussion offset ,[5 shall be configured to values

according to [Table 8.6.3-1] with the higher layer signalled index if the UE transniits more than 22

HARQ-ACK bits on a PUSCH.

If the UE 1s configured with higher layer parameter UplinkPowerControlDedicated-v12x(0 for serving cell ¢, and ifa
subframe belongs to uplink power control subframe set 2 as indicated by the higher layer parameter #pc- Subﬁafmbet—
r12, then for that subframe, the UE shall use

o HARG-ACK  pHARQ-ACKE R . HARQ-ACK

- the higher layer indexes [,‘ﬁ@pt PSSR affsct 52X ° { yprior sors 206 ZOW,SM inplace of /.. ,
HARQ-ACK  yRI ZHARQ-ACE  pRI
wier x> A opeer > and 1% )ffw respectively in Tables 8.6.3-1,2.3, to determine -, - B aud

or . . . N . .

B, respectively for single codeword PUSCH transmissions, and

HARQ - ACK IHARQ—ACK 1./‘«.] and JCQI

offser MC set2 > * offset MC sef2 X > *offset MC set? offset MC set?

JHARG-ACK  pHARQ-ACK  gRE
offset MC  » L offeer MC X 0 * offsed,

- the higher laver indexes [ in place of
e and I,fjjl;:[ v Tespectively in Tables 8.6.3-1,2,3, to determine

pangmack gl jw and /’JU,@‘; respectively for muitiple codeword PUSCH transmissions.

olisel
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Table 8.6.3-1: Mapping of HARQ-ACK offset values and the index signalled by higher layers

2 3.125
3 4.000
4 5.000
5 8.250
& 8.000
7 10.000
8 12.625
8 15.875
10 20.000
11 31.000
12 50.000
13 30.000
14 126.000
15 1.0
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Table 8.6.3-2: Mapping of Rl offset values and the index signalled by higher layers

2 2.000
3 2.500
4 3125
5 4.000
§ 5.000
7 5.250
8 8.000
8 10.000
10 12.625
11 15.875
12 20.000
13 reserved
14 reserved
15 reserved
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Table 8.6.3-3: Mapping of CQI offset values and the index signalied by higher layers

0 reserved
1 reserved
2 1.125
3 1.250
4 1.375
5 1.625
§ 1.750
7 2.000
8 2.250
8 2.500
10 2.875
11 3.125
12 3.500
13 4.000
14 5.000
15 68.250
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8.7 UE transmit antenna selection
UE transmit antenna selection is configured by higher layers via parameter we-TransmitAntennaSelection.
A UE configured with transmit antenna selection for a serving cell is not expected to

®  be configured with morce than one antenna port for any uplink physical channel or signal for any configured
serving cell, or

e  be configured with trigger type 1 SRS transmission on auny configured serving cell, or
& be conligured with stimitascous PUCCH and PUSCH transomssion, or

s be configured with demodulation reference signal for PUSCH with OCC for any confignred serving cell (see
{3}, subclause 5.5.2.1.1), or

s receive DCI Format 0 indicating uplink resource allocation type 1 for any serviag cell, or
®  be configured with a SCG.
If UE teansout antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port O,
If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection
for PUSCH 1 response o the most recent command received via DCI Format 0 1 subclanse 5.3.3.2 of [4].
If a UE is configured with more than one serving cell, the UE may assume the same transmit antenna port vahae is

indicated in each PDCCH/EPDCCH with DCI format 0 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 specified.

9 Physical downlink control channel procedures

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG

- When the procedures are applied for MCG, the terms “secondary cell’, “secondary cells’ |, “serving cell’, ‘serving
cells” 10 this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG
respectively.

- When the procedures arc apphied for SCG, the terms “secondary cell’, “secondary cells’, ‘serving cell’, “serving
cells” m this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells
belonging to the SCG respectively. The term “pamary cell’ inthis clavse refers to the PSCell of the SCG.

If a UE 1s configured with a LAA Scell, the UE shall apply the procedures described in this clause assunung frame

structure type 1 for the LAA Scell unless stated otherwise.

9.1 UE procedure for determining physical downlink control
channel assignment

8.1.1 PDCCH assignment procedure

The control region of each serving cell consists of a set of CCEs, numbered from G t0 Negy , 1 according to
subclause 6.8.1 1n {3}, whete Nepp ), 15 the total number of CCEs in the control region of subframe .

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 montioring implics attempting to decode each of the PDCCHs in the set
according to all the monitored DCI formats.

The set of PBCCH candidates to monttor are defined in terms of search spaces, where a search space S;i“ at
aggregation level L e {z,z,m} 1s defined by a set of PD{CCH candidates. For each serving cell on which PDCCH is

monitored, the CCEs comesponding to PDCCH candidate m of the search space S,(f) are given by
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LAy +mywod | Neep g /L b

where ¥, is defined below, 71=0,---,L 1. For the conumon search space m' = . For the PDCCH UE specific search
space, Tor the serving cell on which PDCCH is monitored, if the monitoring UE 1s configured with carrier indicator field
then m'=m+ 3 -y where npy is the carner indicator field value, else i the monitoring UE is not configured
with carder indicator field then m' =m , where m =0, M9 -1, D is the number of PDCCH candidates to
monitor in the given search space.

If a UE is configured with higher layer parameter ¢ {3, the carner indicator field value corresponds
10 < 3

+, otherwise, the carrier indicator field value 15 the same as ServCellindex givenin {11].

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

A UE shall monifor common search space on a cell to decode the PDCCHs necessary to receive MBMS on that cell
when configured by tigher layers.

If a UE is not configured for EPDCCH monttoning, and if the UE 1s not configured with a camier indicator field, then
the UE shall monitor one PDCCH UE-spectfic search space at cach 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 monitoring, and if the UE is confignred 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 o7 more
activated serving cells as configured by higher layer signalling 1n every non-DRX subframe.

If a UE 1s confignred for EPDCCH monitoring on a serving cell, aud if that serving cell is activated, and if the UE 1s not
configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at cach of the
aggregation levels [, 2, 4, 8 on that serving cell in all non-DRX subframes where EPDCH is not monifored on that
serving cell.

if a UE 1s configured for EPDCCH monitoring on a serving cell, and if that serving cell 1s activated, and if the UE 15
configured with a carrier indicator field, then the UE shall monitor one or more PDCCH UE-specific search spaces at
cach 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 s not monitored o that serving cell.

The common and PRCCH UE-specific search spaces on the primary cell may overlap.
A UE configured with the carvier indicator field associated with momionng PDCCH on seeving cell ¢ shall mounitor
PDCCH configured with carrier indicator field and with CRC scrambled by C-RNT1 in the PDCCH UFE specific search

space of seeving cell ¢

A UE confignred with the carrier indicator field associated with monitoring PDHCCH on the primary cell shall monttor
PDCCH configured with carder indicator ficld aud with CRC scrambled by SPS C-RNTT in the PCCH UE specific
search space of the primary cell.

The UE shall monitor the common search space for PDCCH without carrier indicator ficld.
For the serving cell on which PDCCH is monitored, if the UE is not configured with a carrier indicator ficld, it shall
monitor the PDCCH UE specific search space for PRDCCH withowt carmier tndicator field, if the UE & configured with 2

carrer indicator field 1t shall monitor the PDCCH UE specific search space for PDCCH wath carner indicator field.

if the UE 15 uot configured with a LAA Scell, the UE 1s not expected to monilor the PDCCH of a secondary cell it is
configured to monitor PDCCH with carrier indicator field corresponding to that secondary cell in another serving cell.

If the UE 1s configured with a LAA Scell, the UE 15 not expected to monitor the PDCCH UE specific space of the LAA
SCell #f 1t 15 configured to monitor PDCCH with carner indicator field corresponding to that LAA Scell in another
serving cell.

For the serving cell on which PRCCH is monitored, the UE shall monitor PDCCH candidates at least for the same
serving cell,
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A UE 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 #nqop (as described in subclause 10.1) but with different sets of DCI

information ficlds as defined in [4] inthe
common search space
PDCCH UE specific search space
on the primary cell shall assume that for the PDCCH candidates with CRC scrambled by C-RNTT or SPS C-RNTI,

if the UFE 1s configured with the carrier indicator fickd associated with monitoring the PDCCH on the primary celi,
only the PDCCH 1 the common search space s transmitted by the privaary cell;

otherwise, ounly the PDCCH in the UE specific search space is transmitted by the pomary cell.
A UE configured to monttor PDTCH candidates in a given serving cell with a given DCI format size with CIF, and
CRC scrambied by C- RNTI, where the PDCCH candidates may have one or more possible values of CIF for the given
DT format size, shall assome that a PDCCH candidate with the given DI format size may be transmitted in the given
serving cell i any PDCCH UE specific search space corresponding to any of the possible values of CIF for the given
DI format size.
If a serving cell is a LAA Scell, and if the higher laver patameter subframeStartPosition for the Scell indicates ‘s07’,

~  The UE monitors PDCCH UE-specific search space candidates on the Scell in both the first and second slots of a
subframe, and the aggregation levels defining the search spaces are histed in Table 9.1.1-14;

otherwise,
The aggregation levels defining the search spaces ate listed 1n Table 9.1.1-1.

The DCI formats that the UE shall monitor depend on the configured transmiission mode per each serving cell as
defined 1n subclause 7.1.

If a UE 15 confignred with higher laver parameter skipMomitoringDCl-format0-14 for a serving cell, the UE is not
required to monitor the PDCCH with DCI Format 0/1A in the UE specific search space for that serving cell.

I a UE 15 configured with ligher layer pararaeter pdech-candidateReductions for a UE specific search space at
aggregation level L for a serving cell, the corresponding number of PDCCH candidates 15 given by

M = rmmd(d x M (fLul) where the value of @ is determined according to Table 9.1.1-2 and M (fLu is

£y . {r
determined according to Table 9.1.1-1 by replacing MW with M’wf .

Table 8.1.1-1: PDCCH candidates monitorad by a UE

1 8 8

ies 2 12 8
UE-specific i g 5
8 18 2

Common 4 18 4
8 18 2
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Table 8.1.1-1A: PDCCH candidates monitored by a UE on LAA Scell

UE-specific

CO{DINI ]~
[oe)

Table 9.1.1-2: Scaling factor for PDCCH candidates reduction

Y Y
1 0.33
2 (.65
3 1

r

For the common search spaces, Y, is set to 0 for the two aggrepationlevels £ =4 and L =8

(L

For the UE-specific search space 5, at aggregation level L | the vanable Y, is defined by

Y ={4-Y,_ jmodD

i
t

where ¥, =gy # 0, 4=39827, D=65537 and k={n /2|

, B, 18 the slot number within 2 radio frame.

The RNTI value used for Mgy i defined insubclanse 7.1 i downlink and subclanse 8 in uplink,

9.1.2 PHICH assignment procedure

if a UE 15 not configured with mudtiple TAGs, or if a UE 1s configured with multiple TAGs and PUSCH transmissions
scheduled from serving cell cin subframe 7 are not scheduled by a Random Access Response Grant corresponding to a
random access preamble transmission for a secondary cell

- For PUSCH transmissions scheduled from serving cell ¢ in subframe », the UE shall determine the
corresponding PHICH resource of serving cell ¢ insubframe n+k,pp , where

kpier 18 always 4 for FDD.

- Kpurep 15 6 for FDD-TDD and serving cell ¢ frame strocture type 2 and the PUSCH transmission is for
another serving cell with frame structure type 1.

- kpgor 1s 4 for FDD-TDD and serving cell ¢ frame structure type land the PUSCH transmission is for a
serving cell with frame structure type 1.

AAAAA

transyaission is for auother serving cell with frame structure type 2.

- For TDD, if the UE is not confignred with LA TA-MainConfigServCell-ri1 2 for any serving cell and, if the UE 15
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 ¢ insubframe #, the UE shall determine the comresponding PHICH resource of serving cell ¢ int sublrame
B+ Kpppery , where kpgey 38 givenintable 9.1.2-1

- 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 1s not the same, or if the UE is configured with FIMT A -MainConfigServCell-r12 for
at least one serving cell , or for FDD-TDD and serving cell ¢ frame structure type 2, for PUSCH transmissions
schedualed from serving cell ¢ in subframe », the UE shall determine the corresponding PHICH resource of
serving cell ¢ inspbirame »+ kpyyewy . where Kpgpop is given in table 9.1.2-1, where the "TDD UL/DL
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Configuration” i the rest of this subclause refers to the UL-reference UL/DL configuration (defined in
subclanse 8.0} of the serving cell corresponding to the PUSCH transmission.

f a UE 1s configured with multiple TAGs, for PUSCH tansmnssions on subftanie # for a secondary cell ¢ scheduled
by a Random Access Response grant correspongiing to a random access preamble transmission for the secondary cell ¢,

- 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 1s not the same, or if the UE is configured with EIMTA4-MainConfigServCell-r 1 2 for
at least one serving cell, or for FDD-TDD and serving cell ¢ frame structure type 2, the "TDD UL/DL
Configuration” m the rest of this subclanse refers to the UL-reference UL/DL configuration {defined in
subclause 8.0) of secondary cell ¢,

- I the UE is not configured to monitor PDCCH/EPDCCH with carrier indicator field corresponding to secondary
cell ¢ in apother serving cell, the UE shall determine the corresponding PHICH resource on the secondary cell
¢ insubfeame #n+Kpy0p , where

Kpgror 18 abways 4 for FDD and whete &pgyy 1S given in table 9.1.2-1 for TDD.
kprncy 18 4 for FDD-TDD and secondary cell ¢ frame strocinre type L

kg is given 1n table 9.1.2-1 for FDD-TDD and secondary cell ¢ frame structure type 2

HICH

- If the UE 15 configured to monitor PDCCH/EPDCCH with carrier indicator field corresponding o secondary cell
¢ inanother serving cell ¢l the UE configured with muliiple TAGs shall deterraine the corresponding PHICH
resource on the serving cell ¢l 1 subframe 1 +%pp, . where
- Kpmoyr 38 always 4 for FDD and where Appyoy 1S given intable 9.1.2-1 for TDD.

kprricer 16 4 for FDD-TDD and primary cell frame structuee type | and frame stractore type 1 for secondary

cell ¢ and serving cell ¢l

kprcn 38 givenin table 9.1 2-1 for FOD-TDD and serving cell ¢ frame stracture type 2

kpgcy 186 for FDD-TDD and serving cell ¢ frame structure type 1 and serving cell ol frame structure

type 2

For subframe bundling operation, the corresponding PHICH resource is associated with the last subframe in the bundle.

Tabie 9.1.2-1: ke, for TDD

3

1 4

2 5

3 61615

4 518

5 5]

8 41618 417

group

The PHICH resource is identified by the index pair (#5770, . npf o) where #27%, is the PHICH group number and

seq

Hprerr 18 the orthogonal sequence index within the group as defined by
PHICH =) p= A

_group _ N 3 P Group . ')\rg?'()h'p
tpce = Uprp _pa * 1oars YWON Bty + 1 pprey N paic
. ;a7 @roup E . PHICH

S€ /E . E £
negrer = Uprp ! Vgt J* pumyymod 2N g

where
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*  HBpyee is mapped from the cyclic shift for DMRS field (according to Table 9.1.2-2) 1n the most recent
PRCCH/EPRCCH with uplink DCT format 4] for the teansport block(s) associated with the
corresponding PUSCH transmission. 71y, ,e shall be set to zero, if there is no PDCCH/EPDCCH with
uplink DCI format for the same trausport block, and

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

«  if the inttial PUSCH for the same transport block is scheduled by the random access respouse

grant .
« NI s the spreading factor size used for PHICH modulation as described in subclause 6.9.1 in
BL
for the firgt T8 of a PUSCH with assoctated PDCCH/EPDCCH o for the case of
no associated PDCCH/EPDCCH when the numiber of negatively ackunowledged
. [lowest  index TBs is nol equal to the mumber of TBs indicated in the most recent
TPRE_RAT PDCCH/EPDCCH associated with the corresponding PUSCH
I i;;”n" 09 1 for asecond TB of a PUSCH with associated FDCCH/EPDCCH

lowest _index

where Jopp™ 5y is the lowest PR B index in the first slot of the corresponding PUSCH
tratsnission
+  NZZE. is the number of PHICH groups confignred by higher layers as described in subclause 6.9 of
3L
r} for TOD UL/DL configuration 0 with PUSCH transraission o subftame n = 401 9

I, == <
* PHICH [ . :
' {0 otherwise

Table 9.1.2-2: Mapping between n),,,¢ and the cyclic shift for DMRS field
in PDCCH/EPDCCH with uplink DCH format in [4]

i

300
001
010
011
100
101
110
111

B R R X FCR TR 1 ) ER § ool

813 Control Format Indicator (CF1) assignment procedure

PHICH duration is signalled by higher layers according to Table 6.9.3-1 in {3]. The duration signalled puts a lower
himit on the size of the control region determined from the control foomal indicator (CF1). When N}%]; >0 4
extended PHICH duration is indicated by higher lavers then the UE shall assnme that CFI is equal to PHICH duration.
In subframes indicated by higher layers to decode PMCH, when w;?g > 10, a UE may assume that CFLis egual to the
value of the tigher layer parameter non-MBSFNregionlength {111

8914 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-set are indicated by higher layvers as descaibed in
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subclause 9.1.4.4. Bach EPDCCH-PRB-set consists of set of ECCEs numbered from 0 to Nyeep ,, — 1 where
Nicep,p s is the number of ECCEs in EPDCCH-PRB-set 77 of subframe k. Each EPDCCH-PRB-set can be
configured for either localized EPDCCH transnussion 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 montioring implics attempting to decode each of the EPRCCHs in the sct
according to the monitored DCI formats.

The set of EPDCCH candidates to monitor are defined 1n terms of EPDCCH UE-specific search spaces.

For each serving cell, the subframes in which the UE monitors EPDCCH UE-specific scarch spaces are configured by
higher layers.
The UE shall not monitor EPDCCH
- For TDD and normal downlink CP, in special subframes for the special subframe configurations 0 and 5 shown
in Table 4.2-1 of [3].
~  For TDD and extended downliak CP, 16 special subframes for the special subframe configurations 0, 4 and 7
shown in Table 4.2-1 of |3].

Ta subframes indicated by higher layers to decode PMCH.

- For TDD and if the UE s configured with different UL/DL configurations for the primary and a secondary cell,
in a downlink subframe on the secondary cell when the same subframe on the primary cell s a special subframe
and the UE is not capable of simultancous reception and transmussion on the primary and secondary cells.

An EPDCCH UE-specific search space }*3; at aggregation level [ { 1,2,4.8,16,32 } is defined by a set of
EPDCCH candidates.

For an EPDCCH-PRB-set p, the ECCEs corresponding to EPDCCH candidate m of the search space £S5 ,‘;“ are
given by

N
‘
' Y

I's .
; ; m- JVFC CE.pk ; i .
I Y +i+ﬁ”"“i+b)in0d[_]‘v’;;w; /LJ Lt
| Vi pk { 1 Ri/[{!,,) { ECCE,p .k {
| PoLeM i i

L L - 4
where
¥ 18 defined below.
im0, L
b =n,, if the UE is configured with a carrier indicator ficld for the serving cell on which EPDCCH is monitored.
otherwise b =0

ney 18 the carrier indicator field value,
m=01.. .M -1,

If the UL 1s not confignred with a carrier indicator field for the serving cell on which EPDCCH is monitored, A/ ;“ 18
the number of EPDCCH candidates to monitor at aggregation level 7. in EPDCCH-PRB-sct p for the serving cell on
which EPDCCH is mounitored, as given in Tables 9.1.4-1a, 9.1 4-1b, 9.1.4-2a, 9.1 4-2b, 9.1.4-33, 9.1.4-3b, 9.1 443,
9.4.4-4b, 9.1.4-5a, 9.1.4-5b below; otherwise, " is the mumber of EPDUCH candidates to monitor at aggregation

level £ in EPDCCH-PRB-set p for the serving cell indicated by ney

If a UE is confignred with higher layer parameter pdech-candidateReductions for a specific search space at aggregation
tevel 1 1o BPDCCH-PRB-set p for a serving cell, the conresponding nuruber of EPDCCH candidates is given by
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Mflff} mund(a « M N ,,w} whete the value of @ is determined according to Table 9.1.1-2 and M ,(,]w, is

. : . Ly . (L}
determined according to Tables 9.1.4-1a 10 9.1.4-5b by replacing M'p )W ith M oSl -

Ifa UE is coamﬁurﬂd with higher layer parameter ¢} {3, the carrier indicator ficld value corresponds
'3, otherwise the carder indicator field value 1s the same as ServCellindex given w [11].

A UE 15 not expected to monttor an EPDCCH candidate, if an ECCE corresponding to that EPDCCH candidate s
mapped 10 a PREB pair that overlaps in frequency with a transmission of either PBCH or pamary or secondary
svnchronization signals in the same subframe.

If a UE is configured with two EPDCCH-PRB-sets with the same n]ﬂf,(( H value (where f][]) 1!)u s defined in

subclause 6.10.3A.1 in [3]), if the UE receives an EPDCCH candidate with a given DI payload size corresponding to
one of the EPDCCH-PRB-sets and mapped only 10 a given set of REs (as described in subclanuse 6. 8A.5 in [3]), and if

the UE 15 also configured to monitor an EPDCCH candidate with the same DCI pavioad size and corresponding to the

other EPDCCH-PRB-set and which is mapped ouly 1o the same set of REs, and if the number of the fitst ECCE of the

received EPDCCH candidate is used for determining PUCCH resource for HARQ-ACK transmission (as described m

subclause 10.1.2 and subclause 10.1.3), the number of the first ECCE shall be deternuned based on EPDCCH-PRB-set
p=0.

The variable Y. is defined by

V.= (Aﬁ Yor ]\31110(11)

p.

where ¥, =np =0, 4, =39827, A, =39829, D =63537 ljl /4 i, # is the slot number within a

RUNTL
radio frame. The RNTI value used for #,,y s defined in subclause 7.1 1 downlink and subclause 8 m uplink. The

DCI formats that the UE shall monitor depend on the confignred trausmission mode per each serving cell as defined in
subclause 7.1

If a UE is configured with higher layer parameter disableDCIFormai0 14 for a serving cell, the UE is not required to
monitor the EPDCCH with DCY Format 0/1A in the UE specific search space for that serving cell.

If a serving cell is a LAA Scell, and if the higher laver patameter subframeStartPosition {or the Scell indicates ‘507’

the UE monitors EPDCCH UE-specific search space candidates on the Scell assoming they start in both the first
siot and the second slot of a subframe.

The aggregation levels defining the search spaces and the number of monitored EPDCCH candidates s given as follows
- For a UE configured with only one EPDCCH-PRB-set for distributed transmission, the aggregation fevels
defining the search spaces and the nnmber of monitored EPDCH candidates are isted in Table 9.1.4-1a, Table
3.1.4-1b.

For a UE configured with only one EPDCCH-PRB-set for localized transunssion, the aggregation levels defining
the search spaces and the number of monttored EPDCCH candidates are listed in Table 9.1.4-2a, Table 9.1.4-2b.

- For a UE configured with two EPDCCH-PRB-sets for distributed transmission, the aggregation levels defining
the search spaces and the number of monttored EPDCCH candidates are listed in Table 9.1.4-3a, 9.1.4-3b.

~  Fora UE confignred with two EPDCCH-PRB-sets for Jocakized transmission, the aggrepation levels defining the
search spaces and the number of momtored EPDCCH candidates are histed in Table 9.1 4-4a, 9.4 4-4b.

For a UE configured with one EPDCCH-PRE-set for distabuted transmission, and oue EPDCCH-PRB-set for
localized transmission, the aggregation levels defining the search spaces and the mumber of monitored EPDCCH
candidates are listed 1 Table 9.1.4-3a, 9.1.4-5b,

fthe UE is not configured with a carper indicator field for the serving cell on which EPDCCH s moun#ored,

N;g =y m of the serving cell on which EPDICCH is mounitored. If the UE 1s configured with a carner indicator field

for the serving cell on which EFDCCH is monitored, NRE% =N ;\)g of the serving cell indicated by npy .
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For Tables 9.1.4-1a, 9.1.4-1b, 9.1.4-2a, 9.1.4-2b, 9.1.4-33, 9.1.4-3b, 0.1.4-4a, 9.4.4-4b, 9.1 4-54, 9.1.4-5b
- Case 1 applics
- for normal subframes and normal downlink CP when DCI formats 2/2A/2B8/2C/2D are monitored and

7DL o ~
N 225 or

- for special subframes with special subframe configuration 3,4,8 and normal downlink CP when DCI formats

; . DL«
2/2AJ2B/2C/2D are monitored and N 225 or

for normal subframes and normal downhink CP when DCI formats TA/EB/LR/Y/2/2A2BR2C/2DA/A/S are
monitored, and when sigppcey <104 (fgppeen defined in subclanse 6.8A.1 i [3]), or

for special subframes with special subframe configuration 3, 4, 8 and soomal downlink CP when DCI formats
TA/ITB/ID/32A7228/2C/120106/475 are monitoted, and when ngppeen <104 {(pppecy delined in subclause
6.8A 11 {31);

Case 2 applies

~  for normal subframes and extended downlink CP when DCI formats LA/IB/1D/1/2A/2/28/2C/2D/0/4/5 are
monttored o,

- for special subframes with special subframe confignration 1,2,6,7,9 and normal downlink CP when DCI
formats YA/ABAD/N2ARZ/2B/2C/213/0/4/5 are monitored |, or

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

- otherwise

- Case 3 1s apphied.

N;‘;g’ is the number of PRB-pairs constituting EPDCCH-PRB-set pr.

Table 8.1.4-1a: EPDCCH candidates monitored by a UE
{One Distributed EPDCCH-PRB-set - Caset, Case 2}

2 4 2 1 0 Y 4 2 1 0 0
4 8 4 2 i O 8 4 2 1 0
8 & 4 3 2 1 6 4 3 2 1

Tabie 9.1.4-1b: EPDOCH candidates monitored by a UE
{One Distributed EPRCCH-PRB-sel ~ Case 3}

2 8 4 2 1 5
4 4 5 4 2 1
8 4 4 4 2 2

Table 8.1.4-2a: ERPDCCH candidates monitored by a UE
{One Localized EPDCCH-PRB-set - Casel, Case 2}
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2 4 2 1 4 2 1 G
4 8 4 2 1 8 4 2 1
3 8 8 2 8 8 2 2

Tabie 9.1.4-2b: EPDCCH candidates monitored by a UE
{One Localized EPDCCH-PRB-set - Case 3}

3 4
8 5]
8 &

Table 8.1.4-3a: EPDCCH candidates monitored by a UE
{Two Distributed EPUCCH-PRB-sets - Caset, Case 2)

2 2 44 122 1 11 5,0 3,0 44 122 1 11 3,0 5,0
4 4 33 1331141 1,1 Ry 33 133 111 1.1 G0
8 3 33 1221141 1.1 1.1 33 122 111 1,1 1.1
4 2 53 1 32 114 1.0 3,0 53 [ 32 1 11 1.0 5,0
8 2 42 1 42 1 11 1.0 Ry 42 1 42 111 1.0 1.0
8 4 33 122 1 21 1.1 1.0 33 1 22 1 21 1,1 1.0

Table 8.1.4-3b: EPRCCH candidates monitored by a UE
{Ywo Distributed EPDCCH-PRB-sets — Case 3)

2 2 22 1 33 1 22 1 11 0,0
4 4 22 122 1221 141 1.1
8 8 22 122 122111 1.1
4 2 3.1 3,2 | 34 1.1 1.8
8 2 3,1 4.1 3,1 1.1 1.0
8 4 22 122 1221141 1.4

Table 8.1.4-4a: EPDCCH candidates monitored by a UE
{Two Localized EPDCCH-PRB-sets ~ Casel, Case 2}

2 2 4.4 2.2 11 0,0 4.4 2,2 1.1 0.0

4 4 3.3 3,3 1.1 1.1 3.3 3,3 1.1 1,1

8 8 3,3 3,3 i1 1.1 3,3 3,3 1,1 1.1

4 2 43 4.2 11 1,0 4,3 42 1.1 1.0

5 2 5.2 4,2 1.1 1.0 5,2 4.2 1.1 1.8

8 4 3,3 3,3 11 1,1 3,3 3,3 1,1 1.1
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2 2 3.3 3,3 1.1 1.1
4 4 3.3 3.3 1,1 1,1
3 3 3,3 3.3 1.1 1.1
4 2 4,2 4,2 1.1 1.1
8 2 4,2 4,2 1.1 1,1
3 4 3,3 3.3 1.1 1.1

Table 8.1.4-8a: EPDCCH candidates monitored by a UE {(NOTE)

2 2 4.4 2,2 1.1 0.0 0.0 4.4 2,2 1.1 IRY 3,0
4 4 4,2 4,3 0.2 0.1 0.0 4.2 4,3 0.2 0.1 0.0
& 8 4.1 4.2 0.2 0,2 0,1 4.1 4,2 0,2 0.2 8,1
2 4 4,3 2,4 02 0.1 0,0 4,3 2.4 0,2 3,1 0,0
2 8 4.1 2,2 0.4 0.2 0.1 4.1 2,2 0.4 0,2 0.1
4 2 5,2 4.2 1.1 1.0 0,0 52 4,2 1.1 1.0 6,0
4 8 4,1 4,2 02 0.2 0,1 4.1 4,2 0,2 3,2 0,1
8 2 5,1 4,2 2,1 1.0 0.0 5,1 4,2 2.1 1,8 0,0
8 4 5.1 4.2 0.2 0,1 0,0 8,1 4,2 0,2 0.1 6,0

P

P,

is the identity of the locatized EPDCCH-PRB-set,
is the identity of the distribuied EPDCCH-PREB-set

NOTE: One localized ERPDCCH-PRB-set and one distributed EPDCCH-PRB-set, - Casai, Case 2;

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

P, Is the igentity of the localized EPDCCH-PRB-set,
P, s the identity of the distributed EPDCCH-PRE-set)

2 2 4.1 4.2 2.2 81 3.0
4 4 41 4.1 2.2 3,1 0.1
3 8 4.1 4.1 2,2 3.1 0,1
2 4 4.1 4.1 2.2 0.1 3,1
2 g 41 4.1 2.2 3,1 0.1
4 2 4.1 4.1 2,2 1.4 0,0
4 8 4.1 4.1 2.2 8.1 3,1
8 2 41 4.1 4.1 01 0,0
3 4 4.1 4.1 2,2 31 0,1
NOTE: One localized EFPDCCH-PRB-set and one distributed EPDCCH-PRB-set - Case 3);

If the UE is not configured with a carrier indicator field, then the UE shall monitor one EPDCCH UE-specific search
space at each of the aggrepgation levels given by Tables 9.1.4-1a t© 9.1.4-5b on each activated serving cell for which it is
configured to monttor 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 monior one or more EPDCCH UE-specific search spaces at each of the aggregation levels given by Tables 9.1 4~
fa t0 9.1.4-5b on one or more activated serving cells as configured by higher laver signalling.

A UE configured with the carrier mdicator field associated with monitoring EPDTCH on serving cell ¢ shall monitor
EPDCCH configured with carnier indicator field and with CRC scrambled by C-RNTI in the EPDCCH UE specific
search space of serving cell ¢

A& UE configured with the carrier indicator field associated with mondtoning EPDCCH on the primary cell shall mounitor
EPDCCH configured with carrier indicator field and with CRC scrambled by SPS C-RNTI 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
with a cargier indicator field it shall monitor the EPDCCH UE specific search space for EPDCCH with carner indicator
field.

A UE 15 not expected to monitor the EPDCCH of a secondary cell if it is configured to monttor EPDCCH with carner
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 for the same serving cell.

A UE configured to monitor EPDCCH candidates 10 a given serving cell with a given DCI format size with CIF, and
CRC sceambled by C- RNTI, where the EPDCCH candidates may have one or more possible vahes of CIF for the
giver DT format size, shall assume that an EPDCCH candidate with the given DCI format size may be transnutted in
the given serving cell in any EPDCCH UE specific search space corresponding to any of the possible values of CIF for
the given DT format sive.

For the serving cell on which EPDCCH is monitored, a UE is not required to monitor the EPDCCH in a subframe
which is configured by higher lavers to be part of a positioning reference signal occasion if the positioning reference
signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 1s normal
cyclic prefix,

A UE may assurme the same ¢, value (described in subclanse 6.10.3A.1 of |3]) is used for antenna ports 107,108
while monitoring an HPDCCH candidate associated with either antenna port 107 or antenna port 108,

A UE may assume the same ¢, value {(described in subclause 6.10.3A.1 of [3]) s nsed for antenna ports 109,110
while momitoring an EPDCCH candidate associated with either antenna port 109 or antenna port 110,

89.1.41 EPDCCH starting position

For a given serving cel, if the UE is configured via higher layver signalling to receive PDSCH data transmissions
according o transmission modes 1-9,
= if the UE is configored with a higher layer parameter epdoch-StartSymbol-ril 1,
o the starting OFDM symbol for EPDCCH given by index / spbecnsgy 1S determined from the higher
layer paramgter,
= otherwise
o the starting OFDM syrabol for EPDCCH given by index /pppecmamg 35 8iven by the CFI valtue in the
subframe of the ziven serving cell when Mgy > 10, and Jeppocnsms 15 given by the CF value+t in
the subframe of the given serving cell when Nos <10
For a given serving cell, if the UE is configured via bigher laver signalhing to receive PDSCH data transruissions
according to transnussion mode 10, for each EPDCCH-PRB-set, the starting OFDM syvmbel for monitoring EPDCCH
in subframe % is determined from the higher layer parameter pdsch-Start-r11 (defined in subclause 9.1.4.3) as follows
- if the value of the parameter pdscii-Staré-r1 ] belongs to {1.2,3,41,

'
EPDCCHStan

o is given by the higher layer parameter pdsch-Start-rii

- otherwise
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is given by the CF1 value in subframe & of the given serving cell when Ngy > 10, and

1"
Il
* EPDCCHStart

[ e 15 Bivenby the CFI value+1 in subframe & of the given serving cell when NpY <10

- if subframe & is indicated by the kigher layer parameter mbsfn-SubframeConfiglist-ri I {defined in subclause
9.1.4.3), or if subframe £ is subframe 1 or 6 for frame structure fype 2,

O Lpvncommee = M2, U poncrnge: )
- otherwise
© ZEPDCCH Sact T l"EPDCCH Start ©
If aserving cell is a LAA Scell, and if the higher layer patameter subframeStartPosition for the Scell indicates ‘507
- for monitoring EPDCCH candidates starting i the first slot of the subframe, the starting OFDM syrubol for
EPDCCH givenby indeX /oopeepgy 10 the first slot in a subframe;

-~ for momtoring EPDCCH candidates starting in the second slot of the subframe, the starting OFDM symbol for
EPDCCH given by indeX /oppeopg i the second slot in a subframe;
otherwise

~ the starting OFDM svmbol for EPDCCH given by index / spocchsgy 1 the first slof in a subframe.

89.1.4.2 Antenna ports gquasi co-location for EPDCCH

For a given serving cell, if the UE is configured via higher layer signalling to receive PDSCH data transmissions
according o transmission modes 1-9, and if the UE is configured to montor EPDCCH,

the UE may assume the antenea ports 0 - 3, 107 — 110 of the serving cell are quast co-located {as defined 10 {33
with respect to Doppler shift, Doppler spread, average delay, and delay spread.

For a given serving cell, if the UE 15 configured via higher laver signalling to receive PDSCH data transmissions
according to transmission mode 10, and if the UE is configured to monitor EPDCCH, for cach EPDCCH-PRE-set,

- ifthe UE 1s configured by higher lavers to decode PDSCH according to guasi co-location Tvpe-A as described 1o
subclanse 7.1.10

the UE may assmne the antenug ports 0 — 3, 107 — 110 of the serving cell are quast co-located {as defined 1
[3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread.

- if the UE is confignred by higher lavers to decode PDSCH according to quasi co-location Type-B as descrbed in
subclause 7.1.10

- the UE may assume antenna ports 13 - 22 corresponding to the hkigher layer pamameter gof-CS/-RS-
ConfigNZPld-r1] (defined in subclause 9.1.4.3) and antenaa ports 107-110 are quast co-located {as defined
in {3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread.

9.14.3 Resource mapping parameters for EPDCCH

For a given serving cell, if the UE is configured via higher laver signalling to receive PDSCH data transmissions
according to transruission mode 10, and if the UE s configured to monrtor EPDCCH, for cach EPDICCH-PRB-set, the
UE shall use the parameter set indicated by the higher layer parameter re-MappingQCL-Configld-r11 {or determining
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 10 subclanse 6.84.5 of [3]) and EPDCCH
antenna port quasi co-location are jnchided 1o the parameter set:

crs-PorisCount-ri{.
- crs-fregShifi-rii.

- mbsfn-SubframeConfiglist-ri11.
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- esi-RS-ConfigZPld-rii.
- pdsch-Start-ril.
- gcl-CSI-RS-ConfigNZPld-v11.

- ¢si-RS-Config ZPId2-r] 2 if the UE is configured with CSI subframe sets Cpgp, and Crg, by the higher layer

!
parameter csi-SubframePaiternConfig-r] 2 for the serving cell or the UE is configured with higher layer
parameter CSI-Reporting-Type for TDD serving cell

9144 PRB-pair indication for EFDCCH

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

. - . . . L. . . OWWIr
resourceBlockdssignmenit-r] { jndicating a combinatorial index 7 corresponding to the PEB index :,{ }”ff

X I .
. _arD . . Ned /‘\/V'JL —k L. - .
(Lsk NI, k <k, )and given by equation , _ Z \/ ~E I\\ .where Npp s the number of PRB pairs
e .
=0 ‘\‘/\/R; 1 I/

associated with the downlink bandwidth, N ;B is the number of PRB-pairs constituting EPDCCH-PRB-set ¢, and is

I
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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 PDUCH payload are scrambled with the Semu-Persistent Scheduling C-
RNTI

- the new data indicator field 15 set to '0. Incase of DCI formats 2, 24, 28, 2C and 213, the new data indicator
field refers to the one for the enabled transport block.

A UE shall validate a Sem-Persistent Scheduling assigmuent EPDCCH only if all the following conditions are met:

the CRC parity bits obtaiued for the EPDCCH payload are scrambled with the Semi-Pessistent Scheduoling C-
RNTI

- the new data indicator ficld 15 set to '0". In case of DCI formats 2, 24, 2B, 2C and 2D, the new data indicator
ficld refers to the one for the enabled transport block.

Vahidation is achieved if all the fields for the respective used DT format are set according to Table 9.2-1 or Table 9.2-
1A.

If vahidation 1s achieved, the UE shall consider the received DCI information accordingly as a valid semi-persistent
activation or release.

If vahidation is not achicved, the received DI format shall be considered by the UE as having been received with a
non-matching CRC.

Table 8.2-1: Special fields for Semi-Persistent Scheduling Activation PRCCH/ERPDCCH Validation

TPC command for scheduled PUSCH | setio N
Cyclic shift DM RS setf to '000' N/A N/A
Modulation and coding scheme

» MSB is set to 'O N/A N/A
and redundancy version
, FOD: set o '000 FOD: set io '000
HARQ process number NIA TOD: set to 0000 TOD: set to 0000
Modulation and coding scheme N/A MSB is setto 0 Forthe enimagrfjjrans?alrt block:
MEB is setio’0
For the enabled transport block:
Redundancy version N/A set 1o '00° Forthe enatled transport block

setto 00

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

TPC command for scheduled PUscH | 50110 00 N/A

Cyclic shift DM RS setic ‘000 N/A

Modulation and coding scheme
and redundancy version
Resource block assignment and
hopping resource alioccation

setto "11111° N/A

Settoall't's N/A

FDD: set to '000

HARQ process number N/A TOD: set 10 ‘0000
Modulation and coding scheme N/A setio 11111
Redundancy version N/A setl 1o 'O
Resource block assignment N/A Setioall’'’s

For the case that the DCT format indicates a semi-persistent downlink scheduling activation, the TPC command for
PUCCH field shall be used as an index to one of the four PUCCH resource values configured by higher layers, with the
mapping defined in Table 9.2-2
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Table 9.2-2: PUCCH resource value for downlink semi-persistent scheduling

The first PUCCH resource value configured by the higher layers
The second PUCCH ressurce value configured by the higher layers
The third PUCCH resource value configured by the higher layers

T he fourth PUCCH resource value configured by the higher layers

8.3 PDCCH/EPDCCH control information procedure

A UE shall discard the PDCCH/EPDCCH # consistent control information is not detected.
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10 Physical uplink control channel procedures

it the UE i5 configured with a SCG, the UE shall apply the pmocedures described in this clause for both MCG and 5CG

- When the procedures are applied for MCG, the terms “secondary cell’, ‘secondary cells’, “serving cell’, “serving
cells” m this claose refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG
respectively.

- When the procedures are applied for SCG, the terms ‘secondary cell’, ‘sccondary cells’, ‘serving cell’, ‘serving
cells” 1 this clause refer to secondary cell, secondary cells (not including PSCelly, serving cell, serving cells
belonging to the SCG respectively. The term “primary cell” 1o this clause refers to the PSCell of the 5CG.

If the UE 1s configured with a PUCCH-SCell, the UE shall apply the proceduses described in this clause for both
primary PUCCH group and secondary PUCCH group

- When the procedures are applied for the primary PUCCH group, the terms “secondary cell’, “secondary cells” |
‘serving cell’, ‘serving cells’ in this clause refer to secondary cell, secondary cells, serving cell, serving celis
belonging to the praimary PUCCH group respectively.

When the procedures are apphied for secondary PUCCH group, the terms ‘secondary cell’, “secondary cells’,
‘serving cell’, ‘serving cells™ in this clause refer to secondary cell, secondary cells (not inchuding the PUCCH-
SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively. The term ‘primary
cell” in this clanse refers to the PUCCH-8Cell of the secondary PUCCH gronp.

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

101 UE procedure for determining physical uplink control
channel assignment

If the UL s configured for a single serving cell and i5 ot configured for stmultancous PUSCH and PUCCH
transnuissions, then in subframe 7 uplink control information (UCT) shall be transmitied

- on PUCCH using format 1/1a/1b/3 or 2/24/2b if the UE is not transnutting PUSCH

~  on PUSCH if the UE is transmitting PUSCH in subframe # unless the PUSCH transmission corresponds t0 2
Random Access Response Grant or a retransmission of the same transport block as part of the contention based
random access procedure, in which case HCI 18 not transmitfted

If the UE s configured for a single serving cell and simuliancous PUSCH and PUCCH fransmission, then in
subframe n UCT shall be transmitted

on PUCCH using format 1/1a/1b/3 if the UCH consists oaly of HAR-ACK and/or SR
on PUCCH using format 2 of the UCH consists only of periodic CSI

on PUCCH using format 2/2a/2b/3 1f the UCH consists of periodic €51 and HARQ-ACK and 1f the UE s not
transmitting PUSCH

- on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and
periodic/apencdic CSI and if the UE s transontting PUSCH in subframse 71, 10 which case the HARQ-
ACK/HARG-ACK+SR/positive 3R 1s ransmitied on PUCCH wvsiog format 1/1a/10/3 and the periodic/aperiodic
CS1 transmitted on PUSCH 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 periodic/aperiodic £85I 15 not transmitted

If the UE is configured with more than one serving cell and is not configured for sinmbtancous PUSCH and PUCCH
transnussion, then in subframe n UCT shall be transmitted

on PUCCH using format 1/1a/1b/3/4/5 or 2/2a/2b 3f the UE 18 not transmitting PUSCH
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- on PUSCH of the serving cell given in subclanse 7.2.1 if the UCI consists of aperiodic CSI or aperiodic CSI and
HARQ-ACK

~  opprinary cell PUSCH if the UCT comnsists of periodic TS 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 of a retransmission of the same transport block as part of the contention based random
access procedure, in which case UCT is not transmitted

- on PUSCH of the secondary cell with smallest SCelllndex if the UCI consists of periodic CSI and/or HARQ-
ACK and if the UE 1 not transmitting PUSCH on prinmary cell but is transmitting PUSCH on at least one
secondary cell

If the UE 1s configured with morte than one serving cell and simultancous PUSCH and PUCCH transinission, then in
subframe »n U shall be transmitted

- on PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR
~  on PUCCH using format 4/5 if the UCI consists only of HARQ-ACK and/or SR and/or periodic €SI
~  on PUCCH using format 2 if the UCI consists only of perniodic CSI corresponding to one serving cell

~  as described i subclause 10.1.1, if the UCI consists of periodic CSI and HARG-ACK and if the UE is not
transmitiing onp PUSCH

- on PUCCH and prirary cell PUSCH # the UCT consists of HARG-ACK and pertodic CSTand the UE is
trausmitting PUSCH on the primary cell, in which case the HARQ-ACK is transmitted on PUCCH using format
1a/1b/3 and the periodic CSI is transmitted on PUSCH unless the primary cell PUSCH transmission
corresponds to a Random Access Respounse Grant or a retransmission of the same transport block as part of the
contention based random access proceduore, in which case periodic €51 is not transmitted

on PUCCH and PUSCH of the secondary cell with the smallest SCellindex if the UCH consists of HARG-ACK
and periodic CS1 and if the UE is not transnutting PUSCH on priniary cell but is transmitting PUSCH on at
least one secondary cell, in which case, the HARG-ACK is transmitted on PUCCH using format 1a/1b/3 and the
periodic S is transonutied on PUSCH

on PUCCH and PUSCH if the UCT consists of HARG-ACK/HARG-ACK+5R/positive SR and apenodic CS1in
which case the HARQ-ACK/HARQ-ACK+SE/positive SR is transmitted on PUCCH using format 1/1a/1b/3
and the aperiodic CS1 is transmitted on PUSCH of the serving cell given in subclanse 7.2.1

If the UE is configured with more than one serving cell, then reporting prioritization and collision handling of periodic
ST reports of a certain PUCCH reporting type is given in subclanse 7.2.2.

A UE trapsonts PUCCH only on the pnmary cell.

AUE is configured by higher lavers to transmut PUCCH on one antenna port (p = pg) of two antenna ports
(p elpg. pi ]y . PUCCH format 4 and PUCCH format 5 can only be transmitted on one antenna port (p = pg) .

For FDD or FDD-TDD and primary cell frame stracture 1, with two configured serving cells and PUCCH format 1b
with channel selection or for FDD with two or more configured serving cells and PUCCH format 3 and without

DL
Neggs—1

{ ived

PUCCH format 4/5 configured, ngypq, = z nredved ywhere N5 s the number of configured cells and N[
o=t

13 the number of transport blocks or the SPS release PDCCH/EPDCCH, if any, received insubframe 7 — 4 inserving

cell .

For TDD and a UE not configured with the parameter FIMTA-MainConfigServCeli-r1 2 for any serving cell, if a UE is

configured with one serving cell, or the UE s configured with more than one sexrving cell and the UL/DL configurations

of all serving cells are the same, then

- For TDD with two configured serving cells and PUCCH format 1b with chaunel selection and a subframe n with

Nclzlzy}y—i .
M = 1. or for TDD UL/DL configuration 0 and PUCCH format 3, myapq = Y V@l where
c=0 kek
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N5 s the number of transport blocks or the SPS release PDCCH/EPDCCH, if any, received in subframe
vk inserving cell ¢, where & e K | and A4 is the number of clementds in X

-~ For TDD UL/DL configurations 1-6 and PUCCH format 3 and without PUCCH format 4/53 wnﬁvured, or for
TDD with two configured serving cells and PUCCH format Ib with channel selection and M =

Vfé,[ ;/ \
PHARD = Z A ((VDAL e~ Upate Imoaq.} ACK Z V““'“‘* | where f/j arc isthe 5D&‘1 inserving cell €,
c=0 \ keX /’I
R . ) ACK . - ; . .
Uppgo isthe Uy, inservingecell ¢, and 7 " is the number of HARQ-ACK bits corresponding to the
configured DL transmission mode on serving cell ¢ . In case spatial HARQ-ACK buudling is applied,

7% =1 and Z‘\./'fCCCiVCd is the sumber of PDCCH/EPDCCH or PDSCH without a corresponding

PRCCH/EPDCCH received 1 subframe 7 — 4 and serving cell ¢, where & e X and A7 is the number of
elements in K. In case spatial HARQ-ACK bundling is not apptied, N 1o is the mumber of transport blocks
received or the SPS release PDCCH/EPDCCH received in subframe 7 4 inservingcell ¢, where ke X
and A/ is the number of elements in £. F/D[{[ . =0 if no transport block or SPS release PDCCH/EPDCCH is
detected in subframe(s) 77—k inservingcell ¢, where ke X .

For TDD with two configured sexrving cells and PUCCH format 1b with chanoel selection and A7 = 3 or 4,
Pygare = 2 i UE receives PDSCH or PDCCH/EPDCCH indicating downlink 8PS release only on one serving
=4,

cell within subframes # — & ,where & e K ;otherwise 71 ARG
For TDD 1f the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL
configurations, or if the UE is configured with the parameter FIMTA-MainConfigServCell-r12 for at least one serving
cell, or for FDD-TDD and primary cell frame stroctore 2, then

-~ For PUCCH format 3 without PUCCH format 4/5 confignred, or for two configured serving cells and PUCCH
format 1H with chanuel selection and A4 <2 (defined in subclause 10.1.3.2.1 for TDD and subclavse 10.13A

/\’:"2/\ 1./ N \
v i w DL
for FOD-TDDY, ipapn = 21 {{VDAJ ¢ ~Upare }*ﬂi)ﬂ} oo +\£ N peceived | | where Vouto isthe Vo
e=0 L rkek j

inservingeell ¢, Uy, . isthe Upyy inservingeell ¢, and 77 is the number of HARQ-ACK bits
corresponding to the configured DL transomssion mode on serving cell . In case spatial HARQ-ACK
bundling is applied, 7207 =1 and N ,f’ffmd is the mumber of PRCCH/EPDCCH or PDSCH without 3

corresponding PDCCH/EPDCCH received ineubframe 7 — & andserving celic, where ke & and
K =K _(defined in subclanse 7.3.2.2 for TDD and subclause 7.3 4 for FDD-TDD). In case spatial HARQ-ACK

bundling is not applied, N is the number of transport blocks received or the SPS release
PDCCH/EFDCCH received insubfrarie # — 4 inservingcell ¢, whete ke X and K =X (defined in

subclause 7.3.2.2 for TDD and subclause 7.3.4 for FDD-TDD). V] D”;I ={} if no transport block or SPS release

PDCCH/EPDCCH is detected in subframe(s) # — & inservingcell ¢, where ke X and £ =K {(defined in
subclause 7.3.2.2 for TDD and subclause 7.3.4 for FDD-TDD). For a serving cell ¢, set V];;;i ¢ = Upp if the

DL-reference UL/DL confignration (defined in subclause 10.2) forserving cell ¢ s TDD UL/DL
confignration O,

- For two configured serving cells and PUCCH format 1b with channel selection and A/ =3 or 4- (deﬁned in

subclause 10.1.3.2.1 for TDD and subclause 10.1.3A for FDD-TDD), Ay ARG T =7 i UE recetves PDSCH or

PRCCH/EPDCCH indicating downlink SPS release only on one serving cell within subframes 72 — & ,where
ke kK and K =K (defined insubclause 7.3.2.2 for TDD and subclause 7.3 .4 for FDD-TDD), otherwise

Myang = 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 &, the first subframe of the next radic frame is denoted as ©+1.

Throughout the following subclauses, if the UE is confignred with higher layer parameter nJPUCCH-AN-r1] then
Niteer 15 givenby nlPUCCH-AN-711, else Nijloey 15 given by higher layer parameter nl FUCCH-AN .

10.1.1 PUCCH format information

Using the PUCCH formats defined msubelause 5.4.1 and 5.4.2 in {3], the Tollowing combinations of UCT on PUCCH
are supported:

Format 1a for 1-bit HARQ-ACK or s case of FDD or FOD-TDD primary cell frame stioctore type 1 for 1-bit
HARG-ACK with positive SE.

~  Format Ib for 2-bit HARG-ACK or for 2-bit HAR(-ACK with positive SR.

- Format b forup to 4-bit HARQ-ACK with channel selection when the UE is configured with more than one
serving cell or, 1n the case of TDD, when the UE is configured with a single serving cell.

Format 1 for positive SR.

Format 2 for a CS1 report when not multiplexed with HARQ-ACK.

Format 2a for a CSI report muliiplexed with 1-bit HARG-ACK for normal cvclic prefix.
- Format 2b for 3 CSI report mmltiplexed with 2-bit HARQ-ACK for normal cyclhic 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 FD3D-TDD primary cell frame structure type 1 and forup to
20-bit HARQ-ACK for TDD and forup to 21 bit HARQ-ACK for FDD-TDD primary cell frame structure type
2.

Format 3 forup to 1 1-bit corresponding to 10-bit HARQ-ALK and 1-bit positive/negative SR for FI3D or FDI»-
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 HAR(Q-ACK and 1-bit positive/negative SR for FDD-TDD primary cell
frame structure type 2.

- Format 3 for HARQ-ACK, 1-bit positive/negative SR (if anv) and a CSI report for one serving cell.
Format 4 for more than 22 bits of U] inclading HARG-ACK and/or SR and/or periodic CSL
Format 5 for more than 22 bits of U inclnding HARG-ACK and/or SR and/or periodic CSL

For a UE configured with PUCCH format 3 without PUCCH foomat 4/5 configured and HARQ-ACK. transwiission on
PUSCH orusing PUCCH format 3, or for 3 UE configured with two serving cells and PUCCH format 1b with channel
selection and HAR(-ACK transmission on PUSCH, or for UE configuired with one serving cell and PUCCH format Ih
with channel selection according to Tables 10.1.3-5, 10.1.3-6, 10.1.3-7 and HARQ-ACK transmission on PUSCH or for
a UE configured with PUCCH format 4/5 and HBARQ-ACK trausmission on PUSCH or using PUCCH format 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
HARG-ACK buandling 1s not applied.

~  if neither PRSCH nor PDCCH/EPDCCH indicating downlink SPS release 1s detected 10 a subframe for a seeving
cell, the UE shall geucrate two NACKSs when the configured downlink transmission wmode supports up to 2
transport blocks and the UE shall generate a single NACK when the configured downlink transmission mode
supports a single transport block.

- if a UE is configured with PUCCH format 4/5 and if the UE is configured with 3 transmission mode supporting
two transport blocks ia at least one serving cell, for a serving cell configured with a ransmission mode
supporting one transport block, the HARQ-ACK response 15 assumed to be associated with the first codeword.
The UE shall generate a NACK for the second codeword if spatial bundling is not applied, and shall generate the
same HARQ-ACK respond for the second codeword as that for the first codeword if spatial bundling is applied.
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The scrambling initialization of PUCCH format 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 with PUCCH format 3, in case of collision
between a perindic C51 report and an HARQ-ACK in a same subframe withont PUSCH, the periodic CS1 report is
multiplexed with HARQ-ACK on PUCCH if the pamameter simullaneousdckNackdndCOl provided by higher lavers is
set TRUFE, otherwise the CS1 is dropped.

For TDD and for a UE that is confignred with a single seeving cell and with PUCCH fonmat 3, i case of collision
between a periodic €SI report and an HARQ-ACK in a same subframe without PUSCH, if the parameter
simultaneousdckNackAndC Q1 provided by lagher layers is set TRUE or if the parameter simulianecusAckNackAndCOI-
Format3-r]1 provided by higher lavers 15 set TRUE, the periodic CSI repost is multiplexed with HARG-ACK or
dropped as described 1a sphclause 7.3, otherwise the TS s dropped.

For FDD or for FDD-TDD and primary cell frame stractine type 1 and for a UE that is configured with more than one
seeving cell and without PUCCH format 4/5 configured, in case of collision between a perntodic CSI report and an
HARQ-ACK iu a same subframe withouw! PUSCH,

~  if the parameter sinmitaneousAckNack AndCQI provided by higher layers is set TRUE and if the HARQ-ACK
corresponds to a PDSCH transmission or PRDCCH/EPDCCH indicating downlink SPS release ondy on the
primary cell,

then the periodic TSI report is multiplexed with HARG-ACK on PUCCH using PUCCH format 2/23/2b

- else 1f the UE is configured with PUCCH format 3 and if the parameter simulfaneousAckNackAndCQOI-Formai3-

r1] provided by higher layers is set 7RUK, and if PUCCH resource is determined according to subclause
10.1.2.2.2, and

- if the total nurober of bits in the subframe coresponding to HARQ-ACKSs, SR (f any), and the CS8] is not
larger than 22 or

- if the total number of bits in the subframe corresponding to spatially bundied HARQ-ACKSs, SE (if any), and
the CSI is not larger than 22

then the periodic CSI report is multiplexed with HARQ-ACK on PUCCH using the determined PUCCH
format 3 resonrce according 1o [4]

otherwise,
51 15 dropped.

For FDD or for FRD-TDD and prinary cell frame siroctore type 1, for a UE configured with PUCCH format 4 or
PUCCH format 5, if the parameter simultaneousAckNackAndCQI-Format4-FormatS-r1 3 provided by higher lavers is
set TRUE, and if the UE has HARQ-ACK/SR and periodic CSI reports to fransmit in a subframe,

- ifa PUCCH format 3 is determined to transmit the HARQ-ACK/SR according to subclause 10.1.2.2.3 or
10.1.2.2 4, the UE shall use the determined PUCCH format 5 for transmvssion of the HARQ-ACK/SR and
periodic CSI report{(s);

- i a PUCCH format 4 is determined to transmit the HARQ-ACK/SR according to subclanse 101223 ora
PUCCH format 5 is determined to transmit the HARGQ-ACK/SR according to 10.1.2.2 .4, the UFE shall used the
determined PUCCH format 4 or PUCCH format 5 for transmission of the HARQ-ACK/SR and periodic CSI;

if there 1s no PUCCH format 3 or 4 delermined to transmit the HARQ-ACK/SR according to subclause
10.1.2.2.3 and there is no PUCCH format 5 determined to transmit the HARQ-ACK/SR according to subclause
10.1.2.2.4 and therc are more than one periedic CSI report in the subframe,

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

(4

pucen
Jorsnald-8ultiCS-resourceConfiguration, the PUCCH format 4 resource (.., is used for tansmission of
the HARQ-ACK/SR and periodic CST report(s);

- if the UE is configured with a PUCCH foomat 5 resowrce 5, - according fo higher layer parameter format5-
MultiC5i-resourceConfiguration, the PUCCH format 5 resource 54,

HARG-ACK/SR and pentodic CSI report(s);

. 18 nsed for transnussion of the

e
C
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- if the UE is configured with two PUCCH format 4 resowrces pf) . and ¢ according to higher layer
parameter formatd-MuitiCSI-resource ’onf iguration, if
{04 L R . Yo PUCCHS fFUCCR | pg RS | pyPUCCHS , the PUCCH format 4 resource with the smaller
& + O™+ 0o < minlpd M SN N T

P-C85 B
pgrecs between PR, angl A, 18 used for transmission of the HARG-ACK/SR and penodic €SI

report(s); otherwise, the PUCCH format 4 resource with the larger 37709 between 0 and »0
is used for transmission of the HARQ-ACK/SR and periodic TSI repori(s), wh

O is the total number of HARQ-ACK bits in the subframe;
- O™ = ¢if there uo scheduling request bit in the subframe and 07 =1 otherwise
O oy 18 the total mumber of T8 report bits in the subframe;

43
=12, 15 the npmber of PRBs for ni . and s

Jrespectively, according o higher laver

pa,rametea nmnbar(),,“lxb‘ formai4-ri3 according to Table 10.1.1-2;

- PCaH o “(Nsim ~ g}y if shortened PUCCH format 4 is used in the subframe and  pyrocom (A/ uL

symb

-1}

symb 7

otherwise; and

v is the code rate given by higher layer parameter maximumPayloadCoderate-r1 3 according to Table
10.1.1-2.

- if there is no PUCCH format 3 or 4 determined to transmit the HARG-ACK/SE according to subclanse
10.1.2.2.3 and there is no PUCCH format 5 determuned to transmit the HARQ-ACK/SR according to subclause
10.1.2.2.4 and there are only one periodic €51 repor! in the subframe,

if the parameter simulianeousdckNackAndCQ! provided by higher layers 1s set 7RUE and 1f the HARQ-ACK
corresponds to a PDSCH transnission or PDCCH/EPDCCH mdicating downlink SPS release ouly on the
primary cell, then the periodic C5 report is multiplexed with HARQ-ACK on PUCCH using PUCCH format
2/28/7h

¢lse, the UE shall drop the CS1 and transmit the HARG-ACK according to sobclause 101225 0r 10.1.2.2 4,

- If a UE transmits HARQ-ACK/SR and periodic CSI report(s) using cither a PUCCH format 4,8, or

PUCCH format 5, 11 a subframe

if {\()ACK + O 4 ()A,,WCSI):SZ Nyg -, the UE shall transmit the HARQ-ACK/SR and periodic C5I bits
using the PUCCH format 4 &) orthe PUCCH format 5 5

jecH

- O 0T 40, \)> Nyg -7, the UE shall select V..

CSLieporied oL Teport(s) for transmission

together with HARQ-ACK/SR in ascending order of Pri ., (y, 5,00 ) where Pri., (y, 50,1 ) Nopg

and 7 are determined according to subclause 7.2.2; the value of Nig e satisfies

_‘/ ”(\; reported h ,’/ J\](ﬁ')“l SIS '1 ‘.\}

| ACE SR, < AT | ACK SR AT .
PO O+ ‘sﬂ O S <Ny ¥ and | O70 +07 + V (); oSt 1> Nop o1, and
‘\\ P 1 J L e //’

()P,,CS,‘” is the number of CS1 report bits for the sth CSI report in ascending order of Pri o7 (y, 8,07 }

For FDD or for FDD-TDD and primary cell frame stractine type 1, for a UE configured with PUCCH format 4 or
PUCCH format 3, if the parameter simultaneousAckNackAndCO-Format4d-Format5-ri 3 provided by higher layers is
set FALSE, and if the UE bas HARG-ACK/SR and pertodic TSI reports to transmit in a subirame, the UE behavionr
follows that.

For TDD or for FDD-TDD and primary 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, if the parameter simulianeousAckNackAndCQ] provided by higher layers is set 7TRUE or i the parameter
simultaneousdckNackAndCQOI-Formai3-ri 1 provided by higher layers is set TRUFE or if the parameter
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simultaneousdckNackAdndCOI-Formatd-Formai5-r1 3 provided by higher layers is set TRUE, the periodic TSI report is
multiplexed with HARG-ACK or dropped as described in subclause 7.3, otherwise the CS1 1s dropped.

Fora UE not configured with PUCCH format 4/3, in case of collision between a periodic TSI repost and an HARG-
ACK in a same subframe with PUSCH, the pertodic TSI 1s multiplexed with the HARQ-ACK in the PUSCH
transnission in that subframe if the UE is not configured by higher layers for simultancous PUCCH and PUSCH
transmissions. Otherwise, if the UE is configured by higher layers for simultancous PUCCH and PUSCH transmissions,
the HARGQ-ACK 15 transmitted in the PUCCH and the periodic CSI is transmitted in the PUSCH,

If each of the serving cells configured for the UE has frame structure type 1, UE procedures 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 10.1.3.

If the UE is configured for more than one serving cell, and if the frame structure tvpe of any two configured serving
cells 1s different, and if the prireary cell is frame stroctore type 1, UE procedure for HARG-ACK feedback is given in
subclause 10.1.24A.

If the UE 15 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 structure type 2, UE procedure for HARQ-ACK feedback is given in
subclagse 10.1.34A.

Table 10.1.1-1: code rate » corresponding o higher layer parametsr maximumPayloadCoderate-ril

SOV D RS-

Table 10.1.1-2: Number of PRBs for PUCCCH format 4 3,20 corresponding to higher layer
parameter numberOfPRB-formatd-ri3

B O PN - D

10.1.2 FDD HARQ-ACK feedback procedures

For FDD and for a UE not configured with PUCCH format 4/5 and fransmitting HARQ-ACK using PUCCH format b
with channel selection or PUCCH format 3, the UE shall determine the rumber of HARQ-ACK bits, 0, based on the
sumber of configured serving cells and the downlink transmission modes configured for each serving cell. The UE shall
nse two HARG-ACK hits for a serving cell configured with a downlink transmission mode that support up to two
transport blocks; and one HARQ-ACK bit otherwise.

A UE that supports aggregating at most 2 serving cells with frame structure type 1 shall use PUCCH format 1b with
channel selection for transmission of HARQ-ACK when configured with more thas ose serving cell with frame
strocture type L
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A UE that supports aggregating more than 2 serving cells with frame structure type 1 is configured by higher lavers to
use either PUCCH format 1b with channel selection or PUCCH format 3/4/5 for transmussion of HARG-ACK when
configured with more than ope serving cell with frame structure type 1.

The FDD HARQ-ACK. feedback procedure for one configured serving cell 1s given in sobelause 10.1.2.3 and
procedures for more than one configured serving cell are given in subclause 10.1.2.2.

10.1.2.1 FDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two anenia ports (p efpy, pq]) is supporied for PUCCH format 13/1b.

For FDD and one configured serving cell, the UE shall use PUCCH resource n‘:,jul for transiission of HARQ-ACK

in subframe # for p mapped (o andenna port p for PUCCH format 1a/lb {31, where

- fora PDSCH transnvssion tndicated by the detection of a corresponding PDCCH w subframe n-4 ,orfora
PDRCCH mndicating downlink SPS release (defined in subclanse 9.2) in spbframe # -4 | the UE shall use

7Y { 5 . . - e ) T
Poyicen = Pecs + NH?CCH for antenna port p,, where neep s the number of the fust CCE (e, lowest CCE
index used to construct the PDCCH) used for transmission of the corresponding DCT assignment and N ey
is configured by higher layers. For two anfenna port transmission the PUCCH resource for anfenna port p, 18

LB}

: OB - N
givenby Hpocn = Hoee + 1+ Npgeen

- for a PDSCH transnission on the primary cell where there is not a correspouding PDCCH/EPDCCH detected in
subframe » —4 , the value of nﬁ‘ﬁ 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
PUCCH resources with the first PUCCH resouwrce n;’UZ(’?;H for antenma port py and the second PUCCH

(LB

TCSOUICe npb,béH for antenna port p, otherwise, the PUCCH resource value maps to a single PUCCH

(.7}
resource Mg i, for antenna port py.
PUCCH 0

- for a PDSCH transmission indicated by the detection of a correspounding EPDCCH 1 subframe n -4 |, or for
an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe »—4 | the UE shall use

o i EPDCCH-PRB-set g is configured for distributed transmission

+ A+ NEY

newoNy
n ARC PUCCHq

puccH ~ TECCEg

o HEPDCCH-PRB-set ¢ is confignred for localized transmission

Ly | B
Ppyccs = N
¥ gy

TECCE g i n riel)
Nig 848 50 + Neveeng

}
-

for antenna pott p,, where Apecp o 18 the number of the first ECCE (ie. lowest ECCE index used to
constiuct the EPDCCH) vsed for transmission of the correspouding DCI assignment in EPDCCH-PRB-set ¢,
A o 18 determined from the HARQ-ACK resource offset field in the DCI format of the corresponding

EPDCCH as given ia Table 10.1.2.1-1, 7\'(‘1(“ o for EPDCCH-PRB-set ¢ is configured by the higher layer
parameter pucch-ResourceStartOffset-ril, N oo for EPDCCH-PRB-set g is given in subclause 6,541 in
{31, #'is determined from the antenna port used for locatized EPDCCH transmission which is described in

subclanse 6.8A.5 i [3]. For two antenna port transmission the PUCCH resource for antennd port p, is given
by

o i EPDCCH-PRB-set g is configured for distributed transmission

L L)

(1] _ 7l
Apicen = Mrecrg T 1+ B ro + Noveen,
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o i EPDCCH-PRB-set g is configured for localized transmission

PUCCH N ECCE,q E RB ARO PUCCH g
4 H

- Hpccpa | o mecs .
ﬁ"“‘r"‘) — ECCEq i, ] 7f{bgo/ + 1 + l’Z“i"A + Jv(‘,l)
RB

Table 10.1.2.1-1: Mapping of ACK/NACK Resource offset Field
in DO format 1AMBMDM/2A/2/2B/2C/2D 0 A ., valuss

ARC

10.1.2.2 FDD 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 PUCCH
format 1b with channel selection HARQ-ACK procedure as described in subclanse 10.1.2.2.1 ora PUCCH format 3
HARQ-ACK procedure as described 10 subclanse 10.1.2.2.2 or a PUCCH format 4 HARQ-ACK procedure as descobed
in subclause 10.1.2.2.3 or a PUCCH format 5 HARQ-ACK. procedure as described 1n sohclasse 10.1.2.2.4.

HARQ-ACK transmission on two antenua ports (p€lpg, ;) s supported for PUCCH format 3.

HARQ-ACK transmission on two antenma ports (7 <ipg. 21} 1s supported for PUCCH format 1b with channel
selection and FDD with two configured serving cells.

10.1.2.2.1 PUCCH format 1b with channel selection HARQ-ACK procedure
For two configured serving cells and PUCCH format 1b with channel selection, the UE shall transmit »opn on

PUCCH resource ilfU’Z}m for P mapped to antenna port p using PUCCH format 1b where

A5 _ (0 anfers hore is select 4 “CH res &g
~ Ppliedn T Ppyeen forantennaport p, where nyyeeq 18 selected from 4 PUCCH resources,

Pigecn, Where 0< <41 and 4 €{2,3.4}. according to Table 10.1.2.2.1-3, Table 10.1.2.2.1-4, Table

10.1.2.2.1-5 1 subframe 1. HARQ-ACK() denotes the ACK/NACK/DTX response for a teansport block or
SPS release PDCCH/EPDCCH associated with serving cell ¢, where the transport block and serving cell for
HARGQ-ACK{) and 4 PUCCH resources are given by Table 10.1.2.2.1-1.

=y SR
LA 4L,y

- Mpidcy for antenma pott p, , whete My 1S selected from 4 PUCCH resources, i’lé}b’,ﬁ"}gﬂ, ; configured by
higher layers where 0< 7 <41 and 4 {234}, according to Table 10.1.2.2.1-3, Table 10.1.2.2.1-4, Table

L A7) e whe
(WIR Flpecy, B subframe n, when

. . 1) . AFy G
10.1.2.2.1-5 by replacing ;'z{;éCCH with Fipyyily and replacing G;)ﬁ

the UE 15 configared with two anteana port fransaussion for PUCCH format 1b with channel selection

A UE confignred with a transmission mode that supports up to two transport blocks on serving cell, ¢, shall use the
samee HARQ-ACK response for both the transport blocks in response to a PDSCH transmission with a single transport
block or a PDCCH/EPDCCH indicating downlink SP3S release associated with the serving cell ¢
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Table 10.1.2.2.1-1: Mapping of Transport Block and Serving Cell to HARQ-ACK{)
for PUCCH format 1b HARG-ACK channel selection

2 1 TB1 Primary cell § TB1 Secondary cell NA NA
3 | TB1 Serving celll TB2 Serving cellt TB1 Serving celi2 NA
4 1 TEB1 Primary cell TB2 Primary cell TB1 Secondary cell | TB2 Secondary cell

The UE shall determine the 4 PUCCH resources, n](‘,‘i‘jca 1 associated with HARQ-ACK ) where 0< /<41 in
Table 10.1.2.2.1-1, according to
for a PDSCH teansmission 1adicated by the detection of a corresponding PDCCH i subframe »# -4 onthe
privaary cel}, or for a PDCCH wmdicating downhink SPS release (defined in subclanse 9.2) insubfranie n-4 on

‘ : - (D . a7 e Four frmerriacia -

the primary cell, the PUCCH resource is Ppgocu; = Hoes + N p’f)wrm , and for transmission mode that supports
Iy

up o two transport blocks, the PUCCH resource 75 w1 1S givenby 7 e w0 = Heee TV O e

where ey is the number of the first CCE used for transmission of the corresponding PDCCH and N{Deey
is configured by higher layers.

- for a PDSCH transnussion on the primary cell where there 15 not a corresponding PDCCH/EPDCCH detected in

subframe » -4 , the value of 75

PUCCH, / is determined according to higher layer configuration and Table 9.2-2,

For transnission mode that sapports up o two transport blocks, the PUCCH resource nfggcm .4 18 givenby
PUCCH, j+

Wy} EH)
Ppices, a1 = Moucen, T1

- fora PDSCH transmission indicated b\' the detectionof a conref;p(mding PRCCH/EPDCCH insubframe -4

on the secondary cell, the value of ﬂt, secn, ;- and the value of no for the transmdssion mode that

PU uV(HM

supports up to two transport blocks  is determined according to higher layer configuration and Table
10.1.2.2.1-2. The TPC field 10 the DCI format of the comresponding PDCCH/EPDCCH shall be used o
deteonine 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 UE configured for a transmission mode that supports up o two
transport blocks a PUCCH resource value in Table 10.1.2.2.1-2 maps to two PUCCH resources

b ’ ) 3
(fié recn, > ucc, 1) otherwise, the PUCCH resowsce valne maps to a single PUCCH resource i’lr,,)cm. ;-

- for a PDSCH transnussion indicated by the detection of a corresponding EPDCCH in subframe # -4 onthe
primary cell, or for an EPDCCH indicating downlimk SPS release (defined in subclause 9.2) in subframe #—-4
on the primary cell, the PUCCH resource is given by

- W EPDCCH-PRB-set g is confignred for distributed transmission

— 4 7))
Ppeen; = Mucerg + Baro + Novceng

- i EPDCCH-PRB-set ¢ is configured for localized tramsmission

ECCE g A e}y
Noag T FIFA e+ Ngee Hq

whete Mgoep, 18 the number of the first ECCE Gle. Jowest ECCE index used to constmuct the EFDCCH) used
for transnuission of the corresponding DCT assigmnent in EPDCCH-FRB-set ¢, A, is determined from the
HAR(\ ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.2 1~

NEY for EPDCCH-PRB-set ¢ is configured by the higher layer parameter pucchi-ResourceStartOffset-

PUCCH,q
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ril, N;z;z?zz,q for EPDCCH-PRB-set ¢ is given in subclanse 6.8A.1 in [3], #'is determined from the antenna

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

For transmission mode that supports up to two transport blocks, the PUCCH resource H;BCCH i 1S given by

- if EPDCCH-PRB-set g is configured for distributed transmission

m . L A eD
Mosecngm = Mrccng 1+ Bapo + Nopeeng

~ F EPDCCH-PRB-set g 1s configured for Jocalized transnussion

NI L e A, NS

(1)
i ¥ RE ARG T4 PuCCHg

ppocH

Table 10.1.2.2.1-2;: PUCCH Resource Value for HARQ-ACK Rasource for PBUCCH

‘00 Tha 1st PUCCH resource value configured by the higher layers
01’ The 27 PUCCH resource value configured by the higher layers
10 The 3% PUCCH resource value configured by the higher layers
11 The 41 PUCCH resource value configured by the higher layers
NOTE: (né‘}{)}c(iﬁi ,.,i’ziﬁ],jmjﬂj”) are delermined from the first and second PUCCH

resource lists configured by niPUCCH-AN-CS-List-r10 in {11], respeclively.

Table 16.1.2.2.1-3: Transmission of Format 1b HARGQ-ACK channel selectionfor 4=2

ACK ACK cemy |11

ACK NACKDTX | #iiccno 11

NACK/DTX ACK Secu. 0,0

NACK NACKIDTX | nioeny | 0.0

DTX NACK/DTX No Transmission
Gee
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Table 18.1.2.2.1-4: Transmission of Format 1b HARQ-ACK channel selaction for 4 =3

ACK ACK ACK Phccry | 14
ACK NACK/DTX ACK nelcens | 10
NACK/DTX ACK ACK nSecny | 01
NACK/DTX | NACK/IDTX ACK npocenz |1
ACK ACK NACKIOTX | iy | 11
ACK NACKDTX | NACKDTX | nllceng | 10
NACHK/DTX ACK NACKIDTX | nficemo | 04
NACK/IDTX | NACK/DTX NACK mccn, | 00
NACK NACK/DTX DTX nWeeng | 00
NACHK/DTX NACK DTX ntceme | 0.0
DTX DTX oTX No Trénsa‘riisssioﬂ
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Table 16.1.2.2.1-8: Transmission of Format 1b HARGQG-ACK channel selectionfor 4=4

ACK ACK ACK ACK My |1
ACK NACK/DTX ACK ACK nShecs | 0
NACK/DTX ACK ACK ACK nSccns 1 0.1
NACKIDTX | NACK/IDTX ACK ACK nplcens |1
ACK ACK ACK NAGKIDTX | nilccys | 1.0
ACK NACK/DTX ACK NACKDTX | nilcen, | 00
NACK/DTX ACK ACK NACKDTX | nplcoyy | 00
NACK/DTX | NACKDTX ACK NACKIDTX | mfocis | 1.0
ACK ACK NACK/DTX ACK nleons | 11
ACK NACK/DTX | NACK/DTX ACK nSecra |10
NACK/DTX ACK NACK/DTX ACK mccns | 01
NACKIDTK | NACKIDTX | NACK/DTX ACK nScens |00
ACK ACK NACKIDTX | NACKDTX | nilcepg | 11
ACK NACKIDTX | NACKDTX | NACKDTX | nblecyy | 10
NACK/DTX ACK NACK/DTX | NACKDTX | nilcone | 01
NACK/DTX NACK NACKIDTX | NACKIDTX | nilcepe | 00
NACK NACKIDTX | NACKDTX | NACKDTX | nblecyy | 00
DTX DTX NACK/IDTX NACK/DTX No Transmission
10.1.2.22 PUCCH format 3 HARGQ-ACK procedure

For PUCCH format 3, the UE shall use PUCCH rescurce n](,;,{)“ or ”1\;]1:%:}1 for transmission of HARQ-ACK in

subframe » for 7 mapped to antenna port p where

- for a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in
subframe -4, or for a PDCCH indicating downlink 3PS release (defined 10 subclause 9.2) 1n subframe »# -4
4.2}

on the primary cell,  the UE shall use PUCCH format 1a/1b and PUCCH resource Fpjjceg with

néi”éH = Heeg + N f,’CC for antenng port p,, where ngcp 15 the sumber of the first CCE (i, lowest CCE
index used to construct the PDCCH) used for transmission of the corresponding PDCCH and Nieey 15
configured by higher layers. When two antenna port transmission 1s configured for PUCCH lormat ta/tb, the

T M Y P - (L?ﬂ) — i (£
PUCCH resource for antenna port p, 1S givenby # 00y = #ecp T1+ N ;UCCH .

for a PDSCH transruission only on the primary cel where there 15 not a correspounding PDCCH/EPDCCH
detected in subframe » -4, the UE shall use PUCCH format ta/lb and PUCCH resource niuﬁu where the

value of ni{[@l is determined according to higher layer configuration and Table 9.2-2. For a UE configured
for two atlenna port ranswissiont for PUCCH format 1a/lb, a PUCCH resource value in Table 9.2-2 waps to
two PUCCH resources with the first FUCCH resource n},u‘;fgi for antenma port p, and the second PUCCH
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L)

TESOUICE Hlpyyeoyy 10T antenna port 7y, otherwise, the PUCCH resource vahie maps o a single PUCCH

e 770500 oy
TeSOUICe Flofrrp fOT anterma port py.

for a PDSCH teansmission on the secondary cell indicated by the detection of & corresponding
PDCCH/EPDCCH in subframe # -4, the UE shail use PUCCH format 3 and PUCCH resource #;

the value of n‘f%w is determined according to higher laver configuration and Table 10.1.2.2.2-1.

The TPC field in the DT format of the corresponding PDCCH/BEPDRCCH shall be nsed to determine the
PUCCH resource values from one of the four resource values configured by higher lavers, with the mapping
defined in Table 10.1.2.2.2-1. For a UE confignred for two anienna port transmission for PUCCH format 3, a
PUCCH resource value in Table 10.1.2.2 2-1 maps to two PUCCH resources with the first PUCCH resource

3.7

(3.3 , . y
n?zj?én for antenna post pg and the second PUCCH resource iéé

3 S .
oy ot antenna port py . othenwise, the

PUCCH resource value maps 1o a single PUCCH resource NIU}’C; for antenna poit pg. A UE shall assume
that the same HARQ-ACK PUCCH resource value i1s trapsmitted in each DCI format of the comrespoading
secondary cell PDCCH/EPDCCH assignments ia a given subframe.

fora PDSCH transraission only on the primaary cel indicated by the detection of a corresponding EPDCCH 1n
subframe » —4 | or for a EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe

n—4 onthe primary cell, the UE shall use PUCCH format 1a/1b and PUCCH resource nPUZM givenby
- i EPDCCH-PRB-set ¢ is configured for disiributed transimission

LBy ; 7 {el)
Hyicen = Paccrg + Bago N PUCCH g

- I EPDCCH-PRB-set g s configured for localized transnussion

B0 | A ECCEG | i, L arEb
J N s A g + N PUCCH,(q

for antenna port p,,, where Hpeep o 18 the number of the first ECCE (ie. lowest ECCE index used to
construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set ¢,
A AR

EPDCCH as given in Table 10.1.2.1-1, N o, for EPDCCH-PRB-set ¢ is configured by the higher layer

is determined from the HARQ-ACK resource offset field in the DT format of the corresponding

parameter pucch-ResourceSiariOffset-r1l, N %LE” for EPDCCH-PRB-set g is given in subclause 6.8A.1 in

[31, #'is determined from the antenna port nsed for localized EPDCCH transmission which is described in
subclanse 6.8A.5 i [3]. When two antenna port fransmission 1s configured for PUCCH format 1a/lb, the

PUCCH resource for antenna port py 1S given by.
- i EPDCCH-PRB-set ¢ is configured for distributed transmission

LBy LT 7{eiy
Ppyecn =7 pecng T bt AARO + N PUCCH g

- I EPDCCH-PRB-set g s configured for localized transnussion

r ECCE q ) riel)
LY (2NN 1 L. VRS
J N 114 ro + Nopceng
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Table 16.1.2.2.2-1; PUCCH Resource Valus for HARG-ACK Resource for PUCCH

The 1st PUCCH resource value configured by the higher layers
The 27 PUCCH resource value configured by the higher layers
The 38 PUCCH resource value configured by the higher layers
The 41 PUCCH resource value configured by the higher layers

10.1.2.2.3 PUCCH format 4 HARQ-ACK procedure

For PUCCH format 4, the UE shall use PUCCH resonree niU( éH orF ﬂg s zb or nff &H for transmission of HARQ-

ACK and scheduling request (if any} and periodic C8I 4f any) in subframe n for 7 mapped to antenna port p where

for a PDSCH transmission only on the primary cell indicated by the detection of a comresponding PDCCH in
subframe » -4, or for a PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n -4
on the primary cell,  the UE shall use PUCCH format 1a4/1b and PUCCH resource nl(,U';)LM with

{1,7; \ (1) - . . - e eNgEr NP
[ ,(3()E = Ao Y E(‘UCCH for antenna port p,, where necg is the number of the first CCE (i:;; lowest CCE

index used to construct the PDCCH) used for transmission of the corresponding PDCCH and Nilcep i
configured by higher lavers. When two antenna port transmission is configured for PUCCH format 1a/1b, the
PUCCH resource for antenma port p, is givenby ni‘ ’;‘(H =Hoeg + 14 NI‘I,SCCH .

- for a PDSCH transmission only on the primary cell where there 1s not a corresponding PDCCH/EPDCCH
detected in subframe »— 4, the UE shall use PUCCH format 1a/1b and PUCCH resource n;’U}(‘)(H where the

valge of nPUL)q 15 determined according to higher layer configuration and Table 9.2-2. For a UE configured
for two antenna port transmission for PUCCH format 1a/ 1b a PUCCH resource value in Table 9.2-2 maps to
two PUCCH resources with the first PUCCH resource ”?UéCH for antenma port py and the second PUCCH

/] 4 . .
TE80nICe nl[}"é%q for antenna port py, otherwise, the PUCCH resource value maps to a single PUCCH

L7 . ,
resouice Myhy for antenna port py.

for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding
PDCCH/EPDCCH in subframe n—4,

- if the UE 15 configured with codebooksizeDetermination-rl3 = 1, or if the UE 15 Vom;vured with
codebooksizeDetermination-r13 = 0 and the total number of HARGQ-ACK bits " and scheduling request
bit O (if any) and periodic CSIhits © (if any) 1s more than 22, the UE shall use PUCCH format 4

P-CSE
and PUCCH resounrce Vzimc 4 Where the value of i’ig,U{ (H is determined according to higher layer
configuration and Table 10.1.2.2.2-

The TPC field in the DCI format of the corresponding PDCCH/EPDCTH shall be nsed to determine the
PUCCH resource values from one of the four resonrce values configored by hgher layers, with the mapping
defined in Table 10.1.2.2 3-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is
transmitted in each DCI format of the corresponding secondary cell PDCCH assignments in a given
subframe.

I the UE 15 configured with codebooksizeDetenmnation-r13 = 0 and if the total nober of HARQ-ACK biis
O** and schednbing request bit 0% (if any) and pedodic C8Ibis,  (f any) is no more than 22, the
UE shall use PUCCH format 3 and PUCCH resonree nf’gé% where the valae of ni“’g}u is defermined

according to higher laver configuration and Table 10.1.2.2.2-1. The TPC ficld in the DCI format of the
corresponding PRDCCH/EPDCCH shall be used to determine the PUCCH resounrce values from one of the
four resource valoes configured by higher layers, with the mappiag defined in Table 10.1.2.2.2-1. . Fora UE
configured for two antermna port transmission for PUCCH format 3, a PUCCH resource value in Table

10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource HE;L?& for antenna port pg and
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the second PUCCH resource i";‘fj‘a]l for antenna port py, otherwise, the PUCCH resource value maps o 4
single PUCCH resource ”f ﬂ «; Tor antenna port py . A UE shall aseume that the same HARQ-ACK PUCCH
resource value 1s transmitied in each DCI format of the comesponding secondary cell PRCCH assignments 1o
a given subframe.
for a PDSCH transmission only on the primary cell indicated by the detectinn of a comesponding EPDCCH in
subframe »—4 , or for a EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe

n—4 on the primary cell, the UE shall use PUCCH format 1a/1b and PUCCH resource nﬁi’&H given by
- i EPDCCH-PRB-set ¢ is configured for distributed transmission
(LDeY . ‘ y{el)
Aeicen = Peceng T Bapo + N PUOCCH g

- A EPDCCH-PRB-set g 1s configured for localized iransmission

|OAECCEG | ot L+ AED
N gy FRA o+ Nooecug

for antenna port po, where Hgecg, 18 the number of the first ECCE (i.c. lowest ECCE index used to
construct the EPDCCH) used for transmission of the corresponding DCT assignment in EPDCCH-PRB-set g,

A o 1 determined from the HARQ-ACK resource offset field m the DCI format of the corresponding

EPDCCH as given in Table 10.1.2.1-1, / iecmq for EPDCCH-PRB-set ¢ is configured by the higher laver

“L4 for EPDCCH-PRB-sel q is given 1o subclaose 6.8A.1 1o
[31, #'is determined from the antenna port nsed for localized EPDCCH transmission which is described in
subclause 6.8A.5 in [3]. When two antenna port transmission is configured for PUCCH format 1a/lb, the
PUCCH resource for antenna port p; is given by.

parameter pucch-ResourceStartOffset-vi] . N z

. T T s . - ; - n]‘i[(c‘-} = Mpceng '*‘1+A1%' VE\‘VLD(‘FE
- W EPDCCH-PRB-set ¢ is configured for distitbnted transmission AR - 4

- A EPDCCH-PRB-set g 1s configured for localized iransmission

E FECCE g | t, el
Ve f T )4t L
E ;\\! RE o+ 1 b7+ A‘/ j\' PUCCH,q

Table 16.1.2.2.3-1: PUCCH Resource Valus for HARG-ACK Resource for PUCCH

0 The 1st PUCCH resource value configured by the higher layers

01 The 27 PUCCH resource value configured by the higher layers

10 The 3 PUCCH resource value configured by the higher layers

11 The 4" PUCCH resource value configured by the higher layers
10.1.2.24 PUCCH format 5 HARQ-ACK procedure

The HARQ-ACK feedback procedure for PUCCH format 5 HARG-ACK procedure is as described in subclause

13.1.2.2.3, by replacing ﬂ{ ”}H with nﬁj’;fﬂ
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10.1.2A FDD-TDD HARQ-ACK feedback procedures for primary cell frame
structure type 1

For a UE transmitting HARGQ-ACK using PUCCH format 1b with channel selection, the UE shall determine the number
of HARGQ-ACK bits, 0 insubframe 7, based on the number of configured serving cells with subframe # -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 cach serving cell. For a UE not
configured with PUCCH format 4/5 and transmitting HARG-ACK using PUCCH format 3, the UE shall determine the
number of HARQ-ACK bits, © insubframe #, based on the number of configured serving cells with subframe

n-4 confignred as a downlink or special subframe except a special subframe of configurations ¢ and 5 with normal
downlink CP or of configurations ¢ and 4 with extended dowahink CP according to the D-reference UL/DL
configuration {defined in subclause 10.2) of each serving cell and the downhbnk transmission modes configured for each
serving cell. The UE shall use two HARQ-ACK bits for a serving cell configured with a downliok transmission mode
that support up to two transport blocks; and one HAR(-ACK hit otherwise.

A UE that supports aggregating at most 2 serving cells shall use PUCCH format b with channel selection for
transiission of HARQ-ACK when configured with primary cell framie structure type 1 and secondary cell frame
structure type 2.

A UE that supports aggregating more than 2 serving cells with primary cell frame structure type 1 is configured by
higher lavers to use either PUCCH format b with chanael selection or PUCCH format 3/4/5 for transmaission of
HARQ-ACK when configured with more than one serving cell and primary cell frame stmucture type 1 and at Ieast one
secondary cell with frame structure type 2.

For HARQ-ACK transmission in subframe » with PUCCH format 1b with channel sclection, the FDD-TDD HARG-
ACK procedure follows HARQ-ACK procedure described 10 subclanse 10.1.2.1 if subframe »—-4 isanuplinkora
special subframe of configurations O and 5 with sormal downrlink CP or of configurations 0 and 4 with extended
downlink CP for the secondary cell according to the agher layer parameter subfamedssignment for UE not confignred
with the higher layver parameter FIMTA-MainConfigServCell-r] 2, and according to the higher layer parameter eimia-
HARD-ReferenceConjig-r1 2 for UE configured with the higher layer parameter FIMTA-MainConfigServCeli-ri2, and
HARQ-ACK procedure described in subclanse 10.1.2.2.1 otherwise.

The FDD-TDD HARG-ACK feedback procedure for PUCCH format 3 HARQ-ACK procedure as described
sobclause 10.1.2.2.2

The FPD-TDD HARGQ-ACK feedback procedure for PUCCH format 4 HARQ-ACK procedure is as described in
subclause 10.1.2.2.3.

The FDD-TDD HARQ-ACK feedback procedure for PUCCH format 5 HARQ-ACK procedure is as described in
subclanse 10.1.2.2.4,

HARG-ACK fransmission on two antenna ports (pefpg, 1) s supported for PUCCH format 3.

HARG-ACK transmission on two autenna ports {(p<{pg. p1]) 1s supported for PUCCH format Ib with channel
selection and with two configured serving cells.

10.1.3 TDD HARQ-ACK feedback procedures

For TDD and a UE that does not support aggregating more than one serving cell with frame structure type 2, two
HARG-ACK feedback modes are supported by higher layer configuration.

- HARQ-ACK bundling and

- HARQ-ACK multiplexang
For TDD UL/DL configuration 3 and a UE that docs not support aggregating more than one serving cell with frame
structure fype 2 and the UE s not confignred with £IMTA-MainConfigServCell-r1 2 for the serving cell, only HARG-
ACK bundling 1s suppotted.
A UE that sapports aggregating more than one seeving cell with frame stinctore type 2 is configured by higher layers to

use either PUCCH format 1b with channel selection or PUCCH format 3/4/5 for transmission of HAR(Q-ACK when
configured with more than one serving cell with frame structure fype 2.
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A UE that supports aggregating more than one serving cell with frame stracture type 2 and is not configured with the
parameter KIMTA-MainConfigServCell-r1 2 for any serving cell is confignred by higher layers to use HARG-ACK
bundhag, PUCCH format 1b with chaunnel selection according to the set of Tables 10.1.3-2/3/4 or according o the set of
Tables 10.1.3-5/6/7, or PUCCH format 3 for transmission of HAR(Q-ACK when configured with one serving cell with
frame structure type 2.

A UE that is configured with the parameter ZIAMTA-MainConfigServCell-r1 2 and configured with one serving cell is
configured by higher lavers to use PUCCH format 1b with channel selection according to the set of Tables 10.1.3-5/6/7,
or PUCCH format 3 for transmission of HARQ-ACK. A UE that is configored with the parameter £IA7A4-
MainConfigServCell-ri 2 for at least one serving cell and confignred with more than one serving cell is configured by
higher layers to use PUCCH format 1b with channel selection according 1o the set of Tables 10.1.3-5/4/7, or PUCCH
format 3/4/5 for transmission of HARG-ACK.

PUCCH format 1b with 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 UL/DL configuration 5.

TDD HARQ-ACK bundling is performed per codeword across A7 multiple downdink or special subframes associated
with a single UL subframe #, where A/ is the number of clements inthe set X' defined in Table 10.1.3.1-1, by a
logical AND operation of all the individnal PDSCH transmission (with and without corresponding PDCCH/EPDCCH)
HARQ-ACKs and ACK. in respouse to PRDCCH/EPDCCH indicating downlink SPS release. For one configured serving
cell the bundled 1 or 2 HARG-ACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively.

For TDD HARGQ-ACK multiplexing and a subframe n with A7 > 1, where A/ 15 the number of clements in the set K
defined in Table 10.1.3.1-1, spatial HARQ-ACK bundling across multiple codewords withia a downlink or special
sohframe 1s performed by a logical AND operation of all the corresponding 1ndividual HARQ-ACKs. PUCCH format
1b with channel selection is used in case of one configured serving cell. For TDD HARG-ACK multiplexing and a
subframe » with M =1, spatial HARQ-ACK bundling across mmltiple codewords within a downlink or special
subframe 1s not performed, | or 2 HARG-ACK bits are transmitted using PUCCH format 1a or PUCCH format 1b,
respectively for one configured serving cell.

Inthe case of TDD and more than one configured serving cell with PUCCH format 1b with channel selection and more
than 4 HARQ-ACK bits for A/ multiple downlink or special subframes associated with a single UL subframe #, where
A is defined 1o subclanse 10.1.3.2.1, and for the configured serving cells, spatial HARQ-ACK bundhing across
mudtiple codewords within a downlink or special subframe for all configured cells is performed and the bundled
HARQ-ACK bits for each configared serving cell is transmitted using PUCCH format 1b with channel selection. For
TDD and more than one configured serving cell with PUCCH format 1b with channel selection and up to 4 HARG-
ACK bits for 44 muldtiple downlink or special subframes associated with a single UL subframe n, where A4 is defined
i sukclause 10.1.3.2.1, and for the counfigured serving cells, spatial HARG-ACK bundling 15 not performed and the
HARG-ACK bits are transmitted using PUCCH format 1h with chanuel] selection.

In the case of TDD and more than one configured serving cell with PUCCH format 3 and without PUCCH format 4/5
confignred and more than 20 HARG-ACK bits for 3/ multiple downlink or special subframes associated with a single
UL subframe 5. where A4 is the nurober of elements 1n the set X defined in subclanse 10.13.2.2 and for the
configured serving cells, spatial HARQ-ACK bundling across multiple codewords within a downlink or special
subframe is performed for cach serving cell by a logical AND operation of all of the corresponding individual HARG-
ACKs and PUCCH format 3 18 nsed. For TDD and more than one configured serving cell with PUCCH format 3 and up
to 20 HARQ-ACK bits for A/ mudtiple downlink or special subframes associated with a single UL subframe », where
M 15 the number of elements in the set & defined in subclause 10.1.3.2.2 aud for the configured serving cells, spatial
HARQ-ACK bundling is not performed and the HARQ-ACK bits are transmitted nsing PUCCH format 3.

For TR with PUCCH format 3 withount PHCCH format 4/5 confignred, a UE shall determine the number of BARG-
ACK bits, @, associated with an UL subframe »

N e
. ACK DL . 4K , . y
according to O = E 0% where NP4 is the number of configured celis, and 07 is the number of HARQ-bits
c=1

for the c-th serving cell defined in subclause 7.3.

THD HARG-ACK feedback procedures for one configured serving cell are given in subclause 10.1.3.1 and procedures
for more than one configured serving cell are given in subclanse 10.1.3.2.
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10.1.3.1 TDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two anenna poris (p e{pg, 7]} 1S supporied for PUCCH format 1a/1b with TDD
HARQ-ACK bundling feedback mode and for PUCCH format 3.

A UE that supports aggregating more than one serving cell with frame structure type 2 can be configured by higher
fayers for HARQ-ACK transmission on two anienna pors (pelpg, ;i) for PUCCH format 1b with channel
selection.

The TDD HARQ-ACK procednre for a UE configured with PUCCH format 3 s as described in subclanse 10.13.2.2
when the UE receives PDISCH and/or SPS release PRDCCH/EPDCCH only on the primary cell.

If the UL 1s not confignred with the higher layer paramcter FIMT4-MainConfigServCell-r12, for TDD HARQ-ACK
bundiing or TDD HARG-ACK multiplexing for oue configured serving cell and a subframe » with M =1 where M
is the number of elements in the set K defined m Table 10.1.3.1-1, the UE shall use PUCCH resource ilf,]’?ﬁ. for
transmission of HARQ-ACK in subframe » for p mapped to antenua port p for PUCCH format 1a/1b, where

1f there 15 PDSCH transmission indicated by the detection of corresponding PDCCH/EPDCCH or there is
PDCCH/EPDCCH indicating downlink SPS release within subframe(s) n—%, where ke X and X (defined
in Table 10.13.1-1) is a set of M elements {kg. &,k depending on the subframe » and the UL/DL
configuration {defined in Table 4.2- ,Z |3}, and if PDCCH indicating PDSCH transmission or downlink SPS
release s detected insubframe n-4%,, , where &, is the smallest value in set K such that UE detects a
PDCCH/EPDCCH indicating PDSCH transmission or downlink SPS release within subframe(s) n—£& and
ke K the UE firstselectsa ¢ valucoutof {0, 1. 2, 3} winchmakes N, Snepp <N, and shalluse

(LB ) p ) 7 ) . (3] —y s T8 -
Popeen =M —m =1 N_+m N +#cee + Nogeen for antennaport py, where Nijeey 15

configured by higher layers, N, = max{(), [_{f‘vl% (NSb -c—4)/36 _} ;and necp s the nomber of the st

CCE used for transmission of the corresponding PDCCH in subframe # —#,, and the corresponding m. When
two antenna port fransmission is configured for PUCCH format 1a/lb, the PUCCH resource for HARQ-ACK
bundling for antenna port p, is givenby A ‘;‘LH =M ~m-1 N +m N, 400 +1+ND

- Ifthere is only a PDSCH transmission where there isnot a corresponding PDCCH/EPDCCH detected within
subframed(s) n—~F, where Fe X and X isdefined in Table 10.1.3.1-1, the UE shall use PUCCH format 1a/i1b

1,7)

o with the value of nﬁUwﬂ is determined according to higher layer configuration

and PUCCH resource n;,

and Table 9.2-2. For a UE configured for two antenna port transmission for PUCCH format 1a/ib and HARQ-
ACK bundling, a PUCCH resource value 1 Table 9.2-2 maps to two PUCCH resontces with the fst PUCCH

o 2y LT o o co TOCE oo B ) S S
IESOUTCe  Hp(y-opf0r antenma port pg and the second PUCCH resource  #py¢¢q for antenna port py,

otherwise, the PUCCH resource value raaps to a stugle PUCCH resonrce iz;Uz%H for antenna port py.

- Ifthere 15 PDSCH transmission indicated by the detection of corresponding PDCCH/EPDTCH or there is
PDCCH/EPDCCH indicating downlink SPS release within subfeame(s) n—4, where L e X and K {defined
in Table 10.1.3.1-1) is a set of M elements {k;,k,,---k;,,} depending on the subframe » and the UL/DL
configuration {defined in Table 4.2-2 mn [3}), and if EPDCCH indicating PDSCH transmission or downlink SPS
release is detected insubframe n—£%,, where £, is the smallest value in set K such that UE detects a
PROCH/EPDCCH indicating PDSCH transmission or downlink 8PS release within subframe(s) n—£ and
ke X, the UE shall use

- I EPDCCH-PRB-set g is configured for distributed transmission
ni=L

LBy N ¥s ; yiel)
Beiecen = Precpg ™ }_‘*\ sec gk, T Ao + N CCH g

ii=0

- i EPDCCH-PRB-set 7 is configured for localized transmission
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m-

(1,5,) ; 0 NN ‘) P
1955 Ty A L R VAC
Aeviocn N D secE gk, T T g0 A]’U(Ld,q

AR =g

for antenma port pg, where Mpoop o 15 the nmmber of the first ECCE (i.e. lowest ECCE index nsed to
construct the EPDCCH) used for transmission of the correspouding DCI assignment in EPDCCH-PEB-sct ¢ in
subframe n -k, and the corresponding m, N (:Jéu q for EPDCCH-PRB-set ¢ is configored by the higher

layer parameter pucch-ResourceStartOffset-r11 7\7;;“” for EPDCCH-PRB-set g in subframe n -k, is
given in subclause 6.8A.1 in [3], #'is determined from the antenna port used for EPDCCH transmission in
subframe # —k,, which is described in subclause 6.8A5in [3]. If m=0, A ., is deternyined from the
HARG-ACK resource offset field m the DCI format of the corresponding EPDCCH as given in Table 10.1.2.1-
LI m>0, A, isdetermined 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 configured to monitor EPDCCH in
subframe n—%,. NV is equal to the number of ECCEs in EPDCCH-PRB-sct ¢ confignred for that

i’ ECCE g n—k,

UE in subframe n — &, . If the UE is not configured to monitor EPDCCH insubframe -k, Nycop, 0 18

equal to the number of ECCEs coniputed assuming EPDCCH-PRB-set ¢ is configured for that UE in subframe
n—k, . For normal downlink CP, if subframe 5 -k, is a special subframe with special subframe configuration

0013, Npeep,, i, 15 equal to 0. For extended dowalink CP, if subframe £,

18 a special subframe with

special subframe confignration 0 or 4017, N is equal to 0. When two antenna port fransmission is

ECCE ,qn-k;,
configured for PUCCH format 1a/1b, the PUCCH resource for HARQ-ACK bundling for antenna port p, 15
given by

- i EPDCCH-PRB-set ¢ is configured for distributed transmission

RN
(L)

-1

y — o 7 ) o Ajleh

Fpuccn = ey T b+ Z’h" FCoE g, T Puro N PUCCH g
i1=0

- I EPDCCH-PRB-set g s configured for localized transnussion

m—1

W ECCEG | N Ay Lo L areD
Nig + 1 MZ\’LC\J‘IIW’. I Ay + N UCCH g

i1=0

Table 10.1.3.1-1: Downlink association set K : {k. .k, -k, ,} for TOD

Y - |- 8 - 4 - - 8 -1 4
1 - |- 7.8 4 - - |- 7.8 4

2 5,7,4,6 - - 8,7,4,8

3 - |- 7.8, 11 8,5 541 -1 - - - |-
4 - - 12,8, 7. 11 6,54,7 - - |- - - |-
5 -1 -113,12,9,8,7,5 4,11, 8 - - I - - |-
8 - |- 7 7 5 -1 - 7 7 -
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association set K’ :{’;O‘l,ktf,.‘_,,’cf;u} for TDD

0 1 - 78,4 - - i-1 784 1o
2 1 B 8.4 - -1 ) -
8 1 6,84 - STl o sea - -
0 12.7,11,8 7458 -
4 i -1- 12,841 758 | - - - : -
3 - 12,8 4,7 N - e
5 12,118 458
¢ -1 -1 12,7,11,13,8,4,8,5 - N : -
1 -1 -1 1312811435 - N ) .
5 2 BE 13,12,9,11.5 - T : -
3 13,12,5,4,8,9
4 B 13,5,4,68,9 - N ) -
6 -1 -1 13121168495 - T ; T

Table 10.1.2.1-2: Mapping of ACK/NACK Resource offset Field in DCI format

1AMBMDMR2ZA/ZZBI2CI2D

to A, valtues for TOD when m >0

ARG

O ]
m-1
o 5
1 - Z_ N FCCE,qn-k,
10
m—1
Ul
2 }; N ECCE.qa-k, 1
il=m—| /3]
3 2

Table 10.1.3.1-3: Mapping of ACK/NACK Resource offset Field in DCI format

1AM BMDMIZAI22BIRCIZB 1o A

RARC

values for TDDwhen /4 =M"and /520

1] 8]

i4-} 5t

- AT - rt _

1 E"‘V ECCE gy EA’ ECCE.qun-k{, 2

i1=0 i1=0

S S 5.l (43)
2 - / ECCEqn-k'y - / FCCE g nk, - ? _E 3
ib=min{i 4, i4-5+i5) l=max{0,i5-6} ) ]

3 2

if the UE 15 uot configured with the higher laver parameter LA TA-MainConfigServCell-r1 2, for TDD HARQ-ACK.
multiplexing and sub-frame n with A4 >1 and onc configured serving cell, where 3/ is the mumber of clements in

the set & defined 1 Table 10.1.5.1-1, denote n%%ccm as the PUCCH resource derived from sub-frame n -4, and
HARQ-ACKG) as the ACK/NACK/DTX respoanse from sub-frame n—k,, where k, € X (defined in Table 10.1.3.1-1)

and 0<i<A -1,

For a PDSCH transmission indicated by the detection of corresponding PDCCH or a PDCCH ndicating

downlink SPS release m sub-frame »n—%, where & ¢ K, the PUCCH resource
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z,égn‘ﬂ (M - i =1y N, 41Ny +ngeg; +N ;UCCH . where ¢ s selected from {0, 1, 2, 3} such that
N, Sneeg; <N { (BB 4y1/36 |}, ngey, s the mumber of the first CCE used
Ne s ntcm <Nl s & )7, .J‘)_‘; > Pocg; S INC IMINDCT O C 1368t LA used

for transmission of the corresponding PDCCH in subframe n -k, , and NEQCCH is configured by higher
layers.

- For a PDSCH transmission where there 15 not a corresponding PDCCH/EPDCCH detected in subframe » -

the valse of ”PUCCH.:‘ 15 deterrained according to higher laver configuration and Table 9.2-2.

~  Fora PDSCH transmission indicated by the detection of correspoanding EPDCCH or a EPDCCH indicating
downlink SPS release in sub-frame n -4, where &, € X, the UL shall use

- i EPDCCH-PRB-set ¢ is confignred for distributed {ransmission

i--1
(L . LS
Ppuecii = Maecpq }_4*?\"

i1=0

T A, + N

FOCE g0k, PUCCHg

- i EPDCCH-PRE-set ¢ is coufigured for localized transmission

b Preer |
oy = ECCEq /E( CE.q ' 7iely
Poec | NECCEg f\" + ‘S“f\" FocE.gnk, TH A o+ N s CHg
iV RE z] -0)

where HAgeep, 35 the number of the first ECCE (e, lowest ECCE index used to construct the EPDCCH) used

for transmission of the corresponding DCI assignment in EPDCCH-PRB-set ¢ in subframe » - V;%H q
for EPDCCH-PRB-set g is configured by the higher layer parameter pucc/z-u\esourcet}mrt()f,'set--r1 1,

N R‘,;” 9 for EPDCCH-PRB-set ¢ in subframe » -k is given in subclause 6.8A.1 in {3], #'is determined
from the auntenna p@rt used for EPDCCH transmission in subframe » — & which 1s described in subclause
68ASIMPLH /=0, A, isdetermined from the HARQ-ACK resource offset field in the DCT format of
the corresponding EPDCCH as givenin Table 10.1.2.0-1. >0, A o is determined from the HARQ-

ACK resonrce offset fiekd 1n the DCI format of the corresponding EPDTCH as given ia Table 10.31.3.1-2, where
the variable 72 in the table is substitwted with 7 . If the UE is configured to monitor EPDCCH in subframe
n—=kys Nioew ., 15 equal to the number of ECCEs in EPDCCH-PRB-set ¢ configured for that UE in
subframe 72—k, . If the UE is not configured to monitor BPDCCH m subframe n -k, Ny gk, 18 cqual
to the number of ECCEs computed assuming EPDCCH-PRB-set g is configured for that UE in subframe

n -k, . For normal downlink CP, if subframe -k

;. 15 a special subframe with special subframe confignration

Qors, N ECCE gk, 1*; equal to 0. For extended downlink CP, if subframe » — % 35 a special subframe with

special subframe conflgmation Gordor7, N is equal to 0.

ECCE ,qn-k;,

if a UE is configured with the higher layer parameter RIMTA-MainConfigServCell-# 12, then X' = K where the set K is
defined in Table 10.1.3.1-1 (where “UL/DL configuration” in the table refers o the highcr laver parameter
subframedsssignment), and M'is the number of elements inset X',

If a UE is configured with the higher layer pdmmetﬂr EIMTA-pMainConfigServCell-r] 2, then the set X for the test of
this subclause is as defined 1n Sec 10.2, and A4 18 the mumber of elernents for subitame 1 m the set K

If the UE 1s configured with the higher laver parameter £A/TA-MainConfigServCell-ri 2, for TDD HARQ-ACK.
omitiplexing and sub-frame 7, denote nwccw o as the PUCCH resounrce dedved from sub-frame 1 — & and HARQ-

ACK(0) as the ACK/NACK/DTX response from sub-framen — k&, wheve &, e K and 0</<M 1.

- 10 corresponding to cach subframe » -k, Vi 0 </ <Af ~1 is determined as follows
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.

Set h=0;
for ":’;L.k.ﬁf -1

if the value of £/, is the same as the valne of anelement %, inset K where £, e K',
i6 corresponding to subframe » -k, =6 .
b=b+1
end if
end for

for i3=01...M" -1

if the value of A S 1s same as the value of an element 4 inset K where kﬂ e K4 {defined in Table
10.1.3.1-1A)
0 corresponding to subframe n—% =5 |
b=b+1
end if
end for
- For a PDSCH transmission indicated by the detection of corresponding PDCCH or a PDCCH indicating

downlink SPS release in sub-frame n —f |

LA - 6 v o
if the value of "7 is same as the value of an element 2 in set £, the PUCCH resource ’:"zfﬂl"czcxa' o 18 given

by n“/ o =M =20 N 2N +ag N
i 7 c o+l

PUCCH °

it ) pd o prd
- otherwise, if the value of k ! is same as the value of an element ™3 inset K , where ki e K (defined in
Table 10.1.3.1-1A), the U shall set, the PUCCH resource i'zp'UCCHm is given by

o YT B T Y S . .
Rptecr o = (M7 —13=0 - N, +i3-N 0o, + Nogeey

where M * is the number of elements in the set K ? Qefined in Table 10.13 1-1A , © 1s selected from {0, 1,

) — DL o RE e 11
Shger; <N N, :::max{() INgE - (N e~ 4—)}/36J [7) .
2.3} such ﬁ:im "CCE, ol 5 CCE/ i the munber of the

KA )V(])(w
d PUCCH
toand Npjeey . PUCCH are

}
first CCE used for transmission of the corresponding PDCCH in subframe "7~ k

configured by higher layers.
- Fora PDSRCH transmussion where there 1s not a corresponding FDCCH/EPDCCH detected in subframe n=k, s
the vahe of ”%ccn o 18 determined according to higher layer configuration and Table 9.2-2.

~  For a PDSCH transmission indicated by the detection of corresponding EPDCCH or a EPDCCH indicating

oy Ir oo B
. SO . ~ K, P K 3o
downlink 8PS release in sub-frame Y where ™ , the UE shall use

- ifEPDCCH-PRB-set Yis configured for distributed transmission

id-1 i3-1
I g 7 7eh
Pruccnn 0t 2N e ¥ 2N e gumst * Niro + Nrvecns
i1=0 11=0
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- HEPDCCH-PRB-set s configured for localized transmission

\n i4-1 i5-1
A B FECCE.q 7s A7’ f ' A7 el
Meuconn = | P N + E N ECCE. qn-F, * Z‘VECCE,Q,,,..,@A,_ AR Ay + N PUCCHG
| i1=0 B o

where
R [ . 7.8 to , » .
- if the value of %+ s same as the valone of anindex % .2, where kaek Jthen j4=i2and /5=90;

Lo . . A 4 4 . , . i~
- otherwise, if the value of % 18 same as the value of an index kS . where kiek Jthenm 74 = A and i5=i3;

, and where Flecceg is the number of the first ECCE (i.c. lowest ECCE index used to constmct the EPDCCH) used for
. . . . . . I 7 lel) .
transmission of the corresponding DCI assignment in EPDCCH-PRB-s¢t ¢ in subframe 7~ k, . N PUCCH,q 10T

“B9 for

. . . N . o B &7 E
EPDCCH-PRB-set ¢ is configured by the higher laver parameter pucch-ResourceStartOffset-r11 . N

RB
,
/

EPDCCH-PRB-set ¥ insubframe 74 is given in subclause 6 8A.1 in [3], #'is determined from the antenma port

used for EPDCCH transmission in subframe % — %, wiich is described in subclanse 6.8A.5 in {31
Al np 15 determined as follows
1470 gng 1520, Al pe s determined from the HARQ-ACK resource offset field in the DCI format
of the corresponding EPDCCH as given in Table 10.1.2.1-1.

- W O0<id<Mand i15=0, A

format of the corresponding EPDCCH as given in Table 10.1.3.1-2, where the variable A, 30 the table is

g 18 deternuned from the BARQ-ACK resource offset ficld in the DI
substituted with A", , the variable 77 in the table is substituted with 7 4 the variable N in the table is

substituted with N and the variable & ,in the table is substituted with £, .

- Hid=M'and 320, A", isdetermined from the HARQ-ACK resource offset field in the DCI format
of the comresponding EPDCCH as given in Table 10.1.3.1-3,

AT

For a given subframe u | is determined as follows

ECCE g1

If the UE is configured to monitor BPDCCH in subframe ¥, N'pp i equal © the number of ECCEs

in EPDCCH-PRB-sct ¢ configured for that UE in subframe ¥

- If the UE is not configured to monitor EPRCCH in subframe ¥, N'p .y is cqual to the number of
ECCEs computed assuming EPDCCH-PRB-set ¢ is configured for that UE in subframe ¥ .

- For normal downlink CP, if subframe ¥ is a special subframe with special subframe configuration 0 or 5,

N pocg g 18 equalto 0.

For extended downdink CP, if subframe ¥ is a special subframe with special subframe configuration 0 or 4
o1 7. N'poep,, isequalto 0,

i a UE 15 not configured with two antenna port transmission for PUCCH format 1b with channel selection, and 1f the
UE is not configured with the higher layer parameter FIMT7A-MamConfigServCeli-rl 2, based on higher layer signalling
the UE configured with a single serving cell will perform channel selection either according to the set of Tables 10.1.3-
2, 10.1.3-3, and 10.1.3-4 or according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7.

i a UE 1s configured with two antenna port transpussion for PUCCH format b with channel selection, and if the UE s
not configured with the higher laver parameter FIMTA-ManConfigServCell-r] 2, then the UE will perfors chaunnel
selection according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7.
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If the UE is configured with the higher layver parameter ZIMTA-MainConfighervCell-r12, the UE confignred witha
single serving cell will perform channel selection according to the set of Tables 10.1.3-5, 10.1.3-6, and 10.1.3-7.

3]
JCCH
mapped to antenna port 2 usiag PUCCH format 1b according to subclause 5.4.1 @ [3] where

- ) I ) . _ - {1 N —
For the selected table set, the UE shall ransmit »¢0).5¢1) ob PUCCH resource #ipy i sub-frame n for p

[N 2]

Apicen = ﬁ,‘;lg ccys for antenna port py, and the value of (0}, p(1) and the PUCCH resource nS&CCH are
generated by channel selection according to the selected set of Tables for A= 2, 3, and 4 respectively

(LD LE ti

(LAY . . . 5 .
Byl for antenna port p,, where #y., is selected from PUCCH resources Ppicen, configured by

higher layers where 0 </ < M 1, according to selected set of Tables for A7/ = 2, 3, and 4 respectively by
. . (.70 . 1) . _ALED o . .
replacing ”1(}1)((1 with #p 0y and replacing r":gb)'ccm with Fipcq,  when the UE is configured with two

antenna port transimission for PUCCH format 1b with channel selection.

Table 10.1.3-2: Transmission of HARQ-ACK multiplexing for M= 2

ACK, ACK ni’[g(‘,CH.} 1,1
ACK, NACK/DTK ”é&:‘ca,u 6,1
NACIK/DTX, ACK n:’;gccn,i 0,0

NACK/DTX, NACK n;‘BCCH,I 1,0

NACK, DTX Potecns | 1.0

DTX, DTX No fransmission

Table 10.1.3-3: Transmission of HARG-ACK multiplexing for =3

ACK, ACK, ACK Pt | 101

ACK, AGK, NACK/DTX Poveery | 141
ACK, NACK/DTX, ACK Povecsso | 11
ACK, NACK/DTX, NACK/DTX Biccwo | 01
NACK/DTX, ACK, ACK Migecus | 1.0
NACK/DTX, ACK, NACK/DTX Mitecn, | 0.0
NACK/DTX, NACK/DTX, ACK Miecns | 0.0
DTX, DTX, NACK Movecs | 0.1

DTX, NACK, NACK/DTX Ptecy | 1.0
NACK, NACK/DTX, NACK/DTX BSocen | 1.0
DTX, DTX, BTX No trémsmissian
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Table 10.1.3-4: Transmission of HARQ-ACK multiplexing for M=4

ACK, ACK, ACK, ACK 1,1
ACK, ACK, ACK, NAGK/DTX 1,0
NACK/DTX NACK/DTX,NACK, DTX Mocus | 101
ACK, ACK, NACK/DTX, AGK Meveery | 1.0

NACK, DTX, DTX, DTX Poveero | 1.0

ACK, ACK, NACK/DTX, NACK/DTX Poreeny | 1.0
ACK, NACK/DTX, ACK, ACK Ppreens | 0.1
NACHK/DTX, NACK/DTX, NACK/DTX, NACK Pptecns | 11
ACK, NACK/DTX, ACK, NACK/DTX Pocers | 0.1
ACHK, NACK/DTX, NACK/DTX, ACK Povceso | 0.1
ACK, NACK/DTX, NACK/DTX, NACK/DTX M ecse | 1.1
NACK/DTX, AGK, ACK, ACK 0, 1
NACK/DTX, NACK, DTX, DTX 0, 0
NACK/DTX, ACK, ACK, NACK/DTX 1,0
NACK/DTX, ACK, NACK/DTX, ACK 1,0
NACK/DTX, ACK, NACK/DTX, NACK/DTX Mooy | 0.1
NACK/DTX, NACK/DTX, ACK, ACK Poreens | 0.1
NACK/DTX, NACK/DTX, ACK, NACK/DTX Ppteens | 0.0
NACK/DTX, NACK/DTK, NACK/DTX, ACK Ppecs | 0.0

O DX, DTX, BDTX

No transmission

Tabls 10.4.3-5: Transmission of HARG-ACK multiplexing for M= 2

ACK, ACK mptceny | 10
ACK, NACK/DTX mScere | 61
NACK/DTX, ACK ncciy | 0.1
NACK, NACK/DTX "Sceo | 0.0
DX, NACK/DTX No Transmission

Table 10.1.3-6: Transmission of HARGQ-ACK multiplexing for M= 3
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ACK, ACK, ACK Apcons | 11

ACK, ACK, NACK/DTX nSlcem: |10
ACK, NACK/DTX, ACK Metceny | 10
ACK, NACK/DTX, NACK/DTX Mtcce | 11
NACK/DTX, ACK, ACK mcens | 01
NACK/DTX, ACK, NACK/DTX mcowy | 01
NACK/DTX, NACK/DTX, ACK mccns | 0.0
NACK, NACK/DTX, NACK/BTX mcne | 0.0
DT, NACK/DTX, NACKIDTX o Transiission

Tabls 10.4.3-7: Transmission of HARQ-ACK multiplexing for M=4

ACK, ACK, ACK, ACK mhGeciy | 11

ACK, ACK, ACK, NACK/DTX mScens 1 11

ACK, AGK, NACK/DTX, ACK nSceme | 1.0

ACK, ACK, NACK/DTX, NACK/DITX MStecy | 1.0
ACK, NACK/DTX, ACK, ACK nSlccs | 11

ACK, NACK/DTX, ACK, NACK/IDTX mhcens | 1.0
ACK, NACK/DTX, NACK/DTX, ACK thceie | 0.1
ACK, NACK/DTX, NACK/DTX, NACK/DTX mecs | 11
NACHK/DTX, ACK, ACK, ACK aScony | 0.0
NACK/DTX, ACK, ACK, NACK/DTX mccns 101
NACK/DTX, ACK, NACK/DTX, ACK nSeenas | 1.0
NACK/DTX, ACK, NACK/DTX, NACK/DTX nhvecst | 01
NACK/DTX, NACK/DTX, ACK, ACK nSoeena | G
NACK/DTX, NACK/DTX, ACK, NACKIDTX nScems | 00
NACK/DTX, NACK/DTX, NACK/DTX, ACK O R
NACK, NACK/DTX, NACK/DTX, NACK/DTX nhiccie | 0.0
DTX, NACK/DTX, NACKIDTX, NACKIDTX No Transmission
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10.1.3.2 TDD HARQ-ACK procedure for more than one configured serving cell

If a UE configured with KIAMTA-MainConfigServCell-r1 2 for a serving cell, “UL/DL configuration” of the serving cell
in the rest of this subclanse refers to the UL/DL configuration given by the parameter eimia-HARD-Reference Config-
r12 for the serving cell unless specified otherwise.

The TDD HARQ-ACK feedback procedures for more than one configured serving cell are cither based on a PUCCH
format 1b with chamnel selection HARQ-ACK procedure as described in subclanse 10.1.5.2.1 ora PUCCH format 3
HARG-ACK procedure as described in subclanse 10.1.3.2.2 or a PUCCH format 4 HARQ-ACK procedure as described
in subclause 10.1.3.2.3 or a PUCCH format S HARQ-ACK procedure as described in subclanse 10.1.3.2.4,

HARG-ACK transyuission on two antenna ports {(pcipg, gy} 18 supported for PUCCH format 3 and TDD with more
than one configured serviug cell.

i a UE 1s configured with more than one serving cell and the TDD UL/DL configurations of all serving cells are the
same, TDD UL/DL configuration 5 with PUCCH format 3 1s only supported for up to two configared serving cells.

If a UE is confignred with two serving cells and the TDD UL/DL configuration of the two serving cells is the same,
TOD UL/DL confignration 5 with PUCCH format 1b with channel selection for two configured serving cells is not
supported. If a UE 1s configured with two serving cells and if the TDD UL/DL configuration 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
TOD UL/BL Configuration 5, PUCCH format 1b with chanrel selection is not supported.

i a UE 1s configured with the parameter AIAMTA-MainConfigServCell-r1 2 for at least one serving cell and is configured
with PUCCH format 3 without PUCCH format 4/5 configured, the UT is not expected to be configured with more than
two serving cells having UL/DL Configuration 5 as a DL-reference UL/DL configuration.

HARQ-ACK transmission on two antepua ports (pelpg, ) s supported for PUCCH format 1b with channel
selection and TDD with two configured serving cells.

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

If a UE is confignred with the higher layer parameter KiATA-MainConfigServCeli-r12, then K'=K where the set K i
defined in Table 10.1.3.1-1 (where "UL/DL configneation” 1a the table refers to the higher layer parameter
subfiamedssignment), and A 'is the number of elements in set K.

If a UE 15 configured with two serving cells with the same UL/DL configurations, then in the rest of this subcaluse, K
is as defined in Sec 10.2 and A4 is the number of clements for subframe ninthe set X, and A/ primary =M -

If a UE 1s confignred with two serving cells with different UL/DL configurations,

- then the UE shall determine A4 for a subframe # in this subclause asM = max(Mf primary > et ondary ), where
M denotes the number of elements for subframe » inthe set X for the primary cell (as defined 1

primary

subclause 10.2)

A denotes the nnmber of elements for subframe 7 in the set £ . for the secondary serving cell (as

defined 1n subclanse 10.2)

¢ ondary

it M., dary < M, then the UE shall, for the secondary serving cell, set BARQ-ACK() to DTX forj =
*/%sec ondary to [‘/{ - j :

- M primary < M | then the UFE shall, for the primary cell, set HARG-ACK() to DTX forj = A primary ©
M -1

If the UE is configured with two serving cells with different UL/DL configurations, ther in the rest of this subclause,
K =K, where K _isdefined in subclanse 10.2.

For TDD HARG-ACK ambtiplexing with PUCCH format 1b with channel selection and two configured serving cells
and a subframe n with A =1, a UE shall determine the number of HARGQ-ACK bits, 0. based on the number of
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configured serving cells and the downlink transmission modes configured for each serving cell. The UE shall use two
HARQ-ACK bits for a serving cell configured with a downlink transmission mode that supports up to two {ransport
blocks; and one HARQ-ACK bit othicrwise.

For TDD HARG-ACK nmbtiplexiag with PUCCH format 1b with channel selection and two configured serving cells
and a subframe » with A7 <2, the UE shall transmit p0)p¢y on PUCCH resonrce }'zéf{;?cg for 7 mapped to antenna
port p using PUCCH format 1b where

(L5 1) (4 Hele D
nI;L,!C)m = n;(ffCCig for antenna port py, where nS&CCH selected from 4 PUCCH resources, Mpjcey
where 0< j<A-1 and 4¢ {234}, according to Tables 10.1.3.2-1, 16.1.3.2-2. and 10.1.3.2-3 in subframe »n

wsing PUCCH format 1b.

any . .5 . o W
- Apleén  for antenma port p , where #paly selected from 4 PUCCH resources, Fpge

1., configared by

higher layers where 0< j<4 -1 and 4 {234} . according to Tables 10.1.3.2-1, 10.1.3.2-2, and 10.1.3.2-3 by
a7)

Ke)) ath sl , v inei I ” a,
replacing  npproer With #pecy and eplacing Apgecy, with Zp)e

Cy; i sublrame #, when the Uk is
confipured with two antenna port transmission for PUCCH format 1b with channoel selection,
and for a subframe n with A7 =1, HARQ-ACK{() denotes the ACK/NACK/DTX respouse for a transport block or SPS
release PDCCH/EPDCCH associated with serving cell, where the transport block aud serving cell for HARGQ-ACK({)
and A PUCCH resources are given by Table 10.1.2.2.1-1. For a subframe n with M =2, HARQ-ACK{)) denotes the
ACK/MNACK/DTX response for a PDSCH transonssion of SPS release PRCCH/EPDCCH within subframe(s) givea by
set K oneach serviag cell, where the subframes on each serving cell for HARQ-ACK() and 4 PUCCH resousces
are given by Table 10.1.3.2-4.
I the UE 1s not configured with the higher layer parameter FIMTA-MainConfigServCell-ri 2, the UE shall determine
the 4 PUCCH resources, H;ECCH’;. associated with HARQ-ACK{y where 0 < j <41 mTable 16.12.2.1-1 for
M =1 and Table 10.1.3.2-4 for A =2, according to

- fora PDSCH transmission indicated by the detection of a comresponding PDCCH in subframe # — K, , where
k <K onthe primary cell, or for a PDCCH indicating downlink SPS release {defined in subclause 923 in
subframe # — km ,where 4 <K onthe primary cell, the PUCCH resource is
Mocei, = (M —m-}N_+m-N

Yty o o 1 malees “
primasy § R ert Thocpm T N puccn > where ¢ s selected from {0, 1, 2, 3}

;o § DL ;n7RB E DL
such that N, <nigep,, <N, N, =maxy 0, [Nog (N7 -c~4)]/36 M} where Ngg s
deternuined from the poumary cell, and fora subframe n with M =1 and a transenssion mode that supports up
to two transport blocks on the serving cell where the corresponding PDSCH transmission ocours, the PUCCH
e D v W o VN s AT Ly v
TRSOBICE Flpyecy ;18 BIVER DY Ppgecn ;= (M primary T U N 10 N+ gy 1 Ny

whete Aeeg,, 18 the number of the first CCH used for transmission of the cortesponding DCI assigmnent and

(1 i L TITe  hivher lave
Npgery 18 configured by higher layers.

for a PDSCH transmission on the primary cell where there is not a corresponding PRCCH/EPDCCH detected
within subframe(s) »—4&, where ke & | the value of ”;34308,; is determined according o higher laver
configoration and Table 9.2-2.

- For a PDSCH transnussion indicated by the detection of corresponding EPDCCH or a EPDCCH indicating
downlink SPS release in sub-frame #— K&, wherek, € X on the primary cell, the PUCCH resource
nﬁiju, is given by

W EPDCCH-PEB-set ¢ 1s configured for distributed fransmission

-l
e — " 7 " VZCH)
”PUCCH,j - ﬂECCE,q ! z]\' ECCE . qn-kq ' AARO * ]\’ PUCCH g
i1=0
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- HEPDCCH-PRB-set s configured for localized transmission

m—1

T ECCE T , [ riel)
"I‘VRB - EFVECCE,q,n--k” RO +N

PUCCH g
=0

{1
n"’UL(.I" 1

where Hpecg, 35 the number of the first ECCE (e, lowest ECCE index used to consteuct the EPDCCH) nsed

for transmission of the corresponding DCI assignment in EPDCCH-PRB-set g in subframe n—4k . N o p

for EPDCCH-PRB-set g is configured by the higher layer parameter pucchi-ResourceStartOffset-ril ,

N A‘,,‘ 4 for EPDCCH-PRB-set ¢ in subframe 5 — k, is given in subclause 6.8A.1 in [3], »'is determined
from the antenna port used for EPDCCH transmission in subframe » — & winch is descnbed in subclause
68ASIMPBLH m=0, A, isdetermined from the HARQ-ACK resource offset field in the DCI format of
the corresponding EPDCCH as givenin Table 10.12.1-L. 1 m >0, A is determined from the HARQ-
ACK resonrce offset field 1n the DCI format of the corresponding EPDCCH as given 1a Table 10.3.3.1-2 I the
UE is configured to monitor EPDCCH in subframe n -4, Ngoop

ARG

ant, 18equalto the number of ECCEs in
ST

EPBCCH-PRB-set ¢ configured for that UE in subframe 5 - %, . I the UE is not configured to monitor
EPDCCH in subframe 11—k, Nycewgor, eqaml to the mumber of ECCEs computed assumting EPDCCH-
PRB-set ¢ is configured for that UE imsublrame »— % . For normal downlink CP, if subframe »—%, iva
special subframe with special subfrare confi guraizior& Dor5, Npcop,. %, 35 equal to 0. For exiended downlink
CP, if subframe 5 £, is a special subframe with special subframe configuration 0 or 4 o1 7, N ECCE.gn, is
cqual 10 0. For a subframe n with A/ =1 and a transmission mode that supports up 1o two transport blocks on
the serving cell where the corresponding PDSCH transraission ocours, the PUCCH resounrce H%Cd, o1 18
given by

- WEPDCCH-PRB-set g is confignred for distributed transmission

(1.5 @ o i {ely
Apgcen = Frecpg E A FA v+ Npvecn,
=0

- HEPDCCH-PRB-set s configured for localized transmission

m—=1

ECCE, ; v )]
AT ZN ECCE gy T+ nHB o+ N
1120 S

4aro T4V PUCCHg

- fora PDSCH transmission indicated by the detection of a corresponding PDCCH/EPDCCH within subframe(s)

vhere ke s secondaty ce s vatue of nd and the vatue of 10 ¢
n—k,where ke X onthe secondary cell,  the value of Hyyecy . and the valoe of Mooy ;. fora

subframe » with M =2 o1 for a subframe n with A =1 and a transnussion mode on the secondary cell that
supperts up to two transport blocks 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
PUCCH resource values from one of the four resource values configured by higher lavers, with the mapping
defined 1 Table 10.1.2.2.1-2. For a UE configured for a transmission mode on the secondary cell that supporis
ap {0 two transport blocks and a sublrame n with M =1, or for za subframe 1 with A7 =2, a PUCCH resource

value i Table 10.1.2.2.1-2 maps 1o two PUCCH resources (n BUCCH, *”EJUCLH jq) , otherwise, the PUCCH

resource vahee maps to a single PUCCH resouwrce ”ﬁlﬁcaﬂ,; . A UE shall assuree that the same HARQ-ACK

PUCCH resource value is transmitied in the TPC field on all PDCCH/EPDCCH assignments on the secondary
cell within subframe(s) n—k, where Le K.

Table 18.1.3.2-1: Transmission of HARGQG-ACK multiplexing for A= 2
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ACK, ACK Apdocuy | 10
ACK, NACK/DTX mScere | 61
NACK/DTX, ACK mhcciy | 001
NACK, NACK/DTX nhlcens | 0.9

DX, NACK/DTX

N Transmission

Table 10.1.3.2-2: Transmission of HARGQ-ACK multiplexing for A= 3

ACK, ACK, ACK AhocH 1.1

ACK, ACK, NACK/DTX nSccu: | 1.0
ACK, NACK/DTX, ACK mhccs | 1.0
ACK, NACK/DTX, NACK/DTX mccne |11
NACK/DTX, ACK, ACK mpccns | 1
NACK/DTX, ACK, NACK/DTX nocens | 01
NACK/DTX, NACK/DTX, ACK Aplcons | 0.0
NACK, NACK/DTX, NACK/DTX Atcene | 0.0

DTX, NACK/DTX, NACK/DTX

No Transmission

Table 16.1.3.2-3: Transmission of HARQ-ACK multiplexing for A =4
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ACK, ACK, ACK, ACK mSoecy |11

ACK, AGK, ACK, NACK/DTX s | 11
ACK, ACK, NACK/DTX, ACK thicene | 1.0
ACK, ACK, NACK/DTX, NACK/DTX mhlcciy | 10
ACK, NACK/DTX, ACK, ACK niecns |11
ACK, NACK/DTX, ACK, NACK/DTX mcens | 40

ACK, NACK/DTX, NACK/DTY, ACK

LD
HPUCCHO 6,1

ACK, NACK/DTX, NACK/DTX, NACK/DTX

D
HEUCCHS 1.1

NACK/DTX, ACK, ACK, ACK Aoy | 0.0
NACK/DTX, ACK, ACK, NACK/DTX Wcena |01
NACK/DTX, ACK, NACK/DTX, ACK Pcena 110

NACK/DTXK, ACK, NACK/ITX, NACK/DTX

{h

TTTOCH 8.1

NACK/DTX, NACK/DTX, ACK, ACK

NACK/DRTX, NACK/DTX, ACK, NACK/DTX

NACK/DTX, NACK/DTX, NACK/DTX, ACK

ll\,

pleCH 3 0,1
(D

APUCCH 2 g, 0
—

P

APUCCH 3 6,0

NACK, NACK/DTX, NACK/DTX, NACK/DTX

()
pUCCH. 6 g0

DTX, NACK/DTX, NACK/DTX, NACK/DTX

No Transmission

Tabie 16.1.3.2-4: Mapping of subframes on each serving cell to HARG-ACK{j} for PUCCH format 1b
HARGQ-ACK channel selection for TDD with M =2

The first subframe
of Primary cell

The second subframe
of Primary cell

The first subframe
of Secondary cell

The second subiframe
of Secondary cell

For TDD HARQ-ACK multiplexing with PUCCH format 1b with channe] selection and sub-frame » with M > 2

and two configured serving cells, denotes né}%ccﬁ ; 07 <3 as the PUCCH resource derived from ihe transmissions

i A7 downlink or special sub-frames associated with the UL subframe »

(D) ) W . ot
- Fpgecne and Fpjeey ; ate associated

with the PDSCH transmission(s) or 4 PDCCH/EPDCCH indicating downlink SPS release (defined in subclanse 9.2 on
the primary cell and V/i‘u’QL , and "’lrgfccm are associated with the PDSCH transmission(s) on the secondary cell.

For Primary cell:

I the UE 1s not configured with the higher layer parameter EIMTA-MainConfigServCell-r 1 2 on the primary cell,
and if there is a PDSCH transmission on the primary cell without a corresponding PDCCH/EPDCCH detected

within the subframe(s) n-%,

where ke K,

b . . : : . . :
- the value of ”1(>UCCH o 1s determined according to higher laver configuration and Table 9.2-2.
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- for a PDSCH transmission on the primary cell indicated by the detection of a corresponding PDCCH in
subframe # ffm .where £, € K with the DA vale in the PDCCH equal to '1' {(defined in Table 7.3-X)

or a PDCCH indicating downlink SPS release (defined in subclanse 9.2) in subframe #2 - :’cm , where
k,,,, € K with the DAT valve in the PDCCH equal to 'V, the PUCCH resource

(1 _
Pruccn) = (M

N

3 T Ariiy - oy
—m - 1? N_+m-N_ +0ccg, ¥ Npneeg Where ¢ is selected from {0, 1, 2, 3}

primary

- : ' a7 DL < 1 | .
sachthat NV, <n.o, <N_,, N_= max{ G, [ [Ny (NEPc-431/36 } cwhere Hoqp o s the

CE.m

number of the first CCE used for transmission of the corresponding PDCCH in subframe n-4&, and

N s configured by higher layers.

- for a PDSCH transmission on the primary cell indicated by the detection of a corresponding EPDCCH
subframe # r’(m , where /'Cm € A with the DA value in the FPDCCH equal to '} (defined in Table 7.3-X)
or an EPDCCH indicating downlink 3PS release (defined in subclanse 9.2) m subframe # — km , where

k., € K with the DAI value in the EPDXCCH equal to 'V, the PUCCH resource is given by

HEPDCCH-PRB-set g is confignred for distribuled teansmission

oo, N g v LD
Apucen = PrccEy T MINLC\JLIJWL +A o + N PUCCH
i1=0

- HWEPDCCH-PRB-set g is configured for localized transmission

o - riely
Asuccay = aro + N PUCCH.q

+rtA

ILqn-i

P -1
HCCE.Q /VECCEq , N
B <V RE AV BCCE
4

il=G

where Fpe is the mumber of the first ECCE (i.¢. lowest ECCE index used to constiuct the EPDCCH)

CEq
used for transmission of the comesponding DCI assignment 10 EPDCCH-PRB-set ¢ insubfame n- £

Y ?

(1) - . ' . ; e
N ‘;U;C(;Hq for EPDCCH-PRE-set ¢ is configured by the higher laver parameter pucch-ResourceStariOffsei-

ril, f\l’é?cﬂq for EPDCCH-PRB-set ¢ in subframe » —k is given in subclause 6.8A.1 in [3], #'is

detenmined from the antenna port used for BPDUCH transnission in subframe p— & which is described in
subclanse 6.8A S In[3]. If m=0, A
BCT format of the corresponding EPDCCH as given in Table 10.0.21-1. f m >0, A, 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 configured to monitor EPDCCH insubframe #—k,. szccz; —
the number of ECCES in EPDCCH-PRE-set ¢ configured for that UE in subframe » -4, . If the UE is not

is determined from the HARQ-ACK resource offset field in the

ARG

18 equal to

configured to monitor EPDCCH insubframe n—%,, Npoep,, . is cqual to the number of ECCEs
computed assuming BEPDCCH-PRB-set ¢ is configored for that UE in subftame n — 1, . For normal downlink
CP, if subframe # -4k, is a special subframe with special subframe configueation G o1 5, N gt 18

egual to 0. For extended downlink CP, if subframe » -4 | i a special subframe with special subframe

configurationGor4 o7, N isequalto 0.

T

i the UE 15 configured with the higher layer parameter ZIMTA-MainConfigServCell-r12 on the primary cell, and
if there 15 a PDSCH transmission on the primary cell without a corresponding PDUCCH/EPDCCH detected within
the subframe(s) n—k, where ke K,

- .0 : : : : - ; T
- the vahe of i’lEéCCH o 18 deterniined according to higher layer configuration and Table 9.2-2.
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- for a PDSCH transmission on the primary cell indicated by the detection of a corresponding PDCCH in
subframe pn—%, . where %4, ¢ K with the DA value in the PDCCH equal to ' (defined m Table 7.3-Xj o1

2 PDCCH indicating downlink SPS release (defined m subclause 9.2) in subframe n — &, ,where £, ¢ X
with the DAT value in the PDCCH equal to 'l
if the valoe of k. is same as the value of an element ', where I, ¢ K*, the PUCCH tesource

(3
nvcm1 is givenby Al =M =20 N +i2-N_ + 800, + Nidecu s

Toce
- otherwise, if the value of % is same as the valve of anelement 1% inset K7, where & e K (defined
i . (1 ..
in Table 10.1.3.1-1A), the PUCCH resounice n;ﬁcmi is given by
@ (AT YN 3N . KA
Ppgeery = M7 =3=1-N_+i3-N_, +hceq, + Negear's

eU

where M is the number of elements in the set K . defined in Table 10.1.3.1-1A , where ¢ is selected
from {0, 1,2, 3y suchthat N Snpcp, <N, N, = md‘{{() l_[ 7o (NKB c—4)}/36 }

DL | : N . . PP .
where Npp is determined from the primary cell, npeg, s the number of the first CCE used for

transmission of the corresponding PDCCH in subframe 5 - %, and Npyeey

. , are configured by
higher layers .

- for a PDSCH transmission on the primary cell indicated by the detection of a corresponding EPDCCH in
subframe n — , , where f, e & with the DA value m the EPDCCH equal to 'l (defined in Table 7.3-20) or
an EPDCCH indicating dowalink SPS release (defined in subclanse 9.2) in subframe n - £, , where

k, e K with the DAl value in the EPDCCH equal to '}, the PUCCH resource is given by

I EPDCCH-PRB-set g is configured for distributed transayission
id-1 i5-1
r{ely

O . Y ars , S rr %
Mpuccnt = Mecceg ¥ Z‘NE gkl | e BCCE gkl WO +N PUCCH,g
i1=0 =0

- HWEPDCCH-PRB-set g is configured for localized transmission

id=1

Q] mr@,_,_ 4 L NED
NS N o+ S Nt + 1'% Mo + Vi,

ii=0 i1=0
where

if the valoe of %, is same as the value of anindex %', . where ', e K. then 14 =i2and /5=0]

- otherwise, if the value of 7, is same as the value of an index %7, where & € K*. then i4 = 3/ and

i5=1i3;

cand where Hgecg, 1 the sumber of the fiest ECCE (1.¢. lowest ECCE 1adex used to construct the
EPDCCH) used for transnussion of the corresponding DCL assignment in EPDCCH-PRB-set 4 1 subfame
n-k , ﬁ?ﬁu for EPDCCH-PRB-set g is confignred by the higher layer parameter pucch-

C(rc'

ResourceStariQffsei-r1] | *\/ or EPDCCH-PRB-set ¢ insubframe » &, 18 given i subclause

6.84.1in |31, n'is determined from the anteana port used for EPDCCH transmission tn subframe

N A . are determined

e M N ~ ~ < TICA o % 3 1]
n -k, which is described in subclause 6.8A5 in {31 A a6, ECCEqn-ky BCCE gk

as described in section 10.1.3.1.
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- HARQ-ACK({0) 15 the ACK/NACK/DTX response for the PDSCH transmission without a corresponding
PRCCH/EPDCCH, For 1< 7 <af —1, Ha PDSCH transmission with 3 corresponding PDCCH/EPDCCH
and DAI value in the PDCCH/EPDCCH equal t0 ' j ' or a FDCCH/EPDCCH indicating downlink SPS release
and with DAT value in the PDCCHEPDCCH equal to ' ;' is received, HARQ-ACK() s the comresponding
ACK/NACK/DTX wesponse; otherwise  HARQ-ACK() shall be set to DTX.

COtherwise,
1f the UE is not conligured with the higher layer parameter £MTA-MainConfigServCell-rl 2 on the primary
cell, for a PDSCH transmission on the primary cell indicated by the detection of a corresponding PDCCH in
subframe # - Am , where km e K and for TDD UL/DL confignration of the primary cell belonging to
{1.2,3,4,6} the DA value in the PDCCH equal to either '1' o1 2" or a PDCCH indicating downlink SPS
release (defined in subclause 9.2) fu subframe #—K,  where &, € K and for TDD UL/DL configuration
of the primary cell bc}onging to {1,2,3,4,6} the DAT value 1n the PDCCH equal to exther "1 or 2', the

v 7o AT b R i
PUCCH resoutce nPU(‘”Hz {ZW primary L) N e N Beeg A Npgeey . where ¢ s
selected from {0, 1, 2, 3} such that NV, <#rcep, <N,
N, —ma‘{\{(} END[ (NI c—-4)1/36 J} where Fecp , 18 the number of the first CCE used for

transmission of the comresponding PDCCH insubframe ¥ — &, N&;CCH 1s configured by higher layers
and for TDD UL/DL configneation of the prisary cell belonging to {1,2,3,.4.6}, 7 =0 for the corresponding
PDCCH with the DAL vale equal to 'V and 7 =1 for the comresponding PDCCH with the DAI value equal
t0 2", and for the primary cell with TDD UL/DL configuration 0 7 = 0 for the comesponding PDCCH.

~ I the UE is configured with the higher layer parameter KIMTA-ManConfigServCell-r1 2 on the primary cel,
for a PDSCH teansnission on the primary cell indicated by the detection of a comesponding PDCCH in
subframe 5% ,where 4 <X andfor TDD UL/DL confignration of the primary cell belonging to
{1,2,3.4,6} the DA vale in the PDCCH equal to either '1' o1 '2' or a PDCCH indicating downlink SPS
release (defined in subclause 9.2) insubframe n -k, . where £, « K aud for TDD UL/DL configuration
of the primary cell belonging to {1,2,3,4.6} the DAI value in the PDCCH equal to either '1' o1 2',

- ifthe value of k is same as the value of an element %', where &', e K', the PUCCH resounrce

7
R e, 18 givenby Apieen, = (M'=i2=1)-N_+i2-N__ +n + Novieen |

- otherwise, if the value of £ is same as the vahie of an element ]‘3‘ inset K7, where ’A. K4 {defined
o - 1 (1 .
in Table 10.1.3.1-1A), the PUCCH resource 7, éCCH ; s given by

Ao YL = (MY -i3-1) N, 43Ny +iicer n + Negeon |

v A

4 . < . . X ~
where M7 is the number of elements in the set K7, where ¢ is selected from {0, 1, 2, 3} such that

. a7 DL AT RB | 7 . .
N, SHeee, <Ny, N, = mmo Uz\/*gB AN e -4)]/36 d} where Npy is determined

c+to

from the primary cell, » 15 the number of the first CCE used for transmission of the comesponding

PDCCH in subframe n-% , and Npvears Neg » are confignred by higher layers. Hese, for TDD
UL/DL configuration of the prinary cell belonging to {1,2,3,4,6%, { = for the corresponding PDCCH
with the DAT value equal to '["and § =1 for the corresponding PDCCH with the DAT value equal to 2", and
for the primary cell with TDD UL/DL configuration 0 § =0 for the comesponding PDCCH.

~ I the UE 15 not configured with the higher layer parameter FIMTA-MainConfigServCell-r1 2 on the priumary
celt for a PDSCH transmission on the primary cell indicated by the detection of a corresponding EPDCCH in

subframe #—k  where £, € K and for TDD UL/DL configuration of the primary cell belonging to
{1.2,3.4,6} the DAl vahie in the EPDCCH equal to either 1’ or 2" or an EPDCCH indicating downlink SPS
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release (defined in subclause 9.2) in subframe #— K&, where km € K and for TDD UL/DL configuration

n
of the primary cell belonging to {1,2,3,4,6 the DAI value in the EPDCCH equal to cither '1' or 2', the
PUCCH resource 1s given by

HEPDCCH-PRB-set g is confignred for distribuled teansmission
m—1
{1 . T el
Asyccui = Mecceqg T z}" FocE.guk, T Naro F Niveen q

i1=0

- HWEPDCCH-PRB-set g is configured for localized transmission

m-1
o) JECCEG N wg L el
Apuccri Ny 1 }__ﬁ'\" pocnguak, T D g0 + N PUCCH,g
i1=0

wliere Fp

R 1s the number of the first ECCE (¢ lowest BECCE index used to constiuct the EPDCCH)

used for transmission of the corresponding DCY assignruent 1o EPDCCH-PRB-set g insubframe n—-£ |

N v,ev jocng 101 EPDCCH-PRB-set ¢ is configured by the higher layer parameter pucch-ResourceStariQffset-

-4

N FCCE g
RB

ril, for EPRCCH-PRE-set ¢ in subframe » -k 18 given in subclause 6.8A.1 in [3], n'is

1

detenmined from the antenna port used for BPDUCH transnission in subframe p— & which is described in
subclanse 6.8A S {3 I m=10, A, is detcrmined from the HARQ-ACK resource offset field in the
BCT format of the corresponding EPDCCH as given in Table 10.0.21-1. f m >0, A, 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 configured to monitor EPDCCH in subframe n %, . NWW gk, 1S cqual to
the pumber of ECCEs in EPDCCH-PRB-set ¢ configured for that UE in subframe » - 1, . I the UE is not

configured to monitor EPDCCH in subframen &, Vo " is equal to the mimber of ECCEs

ity
computed assuming EPDCCH-PRB-set ¢ 15 configured for that UE 1n subfame n -k, . For normal

downlink CP, if subframe » 4, 15 a special subframe with special subframe conﬁgmatmn Jor3,

N goct g s, 18 equal to 0. For extended downlink CP, if subframe n -k, is a special subframe with special

subframe configuration O or 4 0r 7, N .. is equal to 0. Here, for TDD UL/DL configuration of the

ECCE g n—t,
primary cell belonging to {12,346} 7= (G for the corresponding EPDCCH with the DAY value equal to 'l
and 7 =1 for the corresponding EPDCCH with the DAY vahie equal to '2', and for the primary cell with
TDD UL/DL configuration ¢ 7 = { for the corresponding EPDCCH.

~ I the UE is configured with the higher layer parameter FIMTA-MamConfigServCell-r] 2 on the primary cell
for a PDSCH teansnuission on the primary cell indicated by the detection of a comesponding EPDCCH in

subframe #—4k  where £, € K and for TDD UL/DL configuration of the primary cell belonging to
{1,2,34,0} the DAI vahie in the EPDCCH equal to either "1 or 2" or an EPDCCH indicating downlink SPS
release (defined in subclanse 9.23 tn subframe 17 — km ,where &, € K and for TDD UL/DL configuration
of the primary cell belonging to {1,2,3,4,6 }the DAY value in the EPDCCH equal to etther 'V or 2, the
PUCCH resource 1s given by

- HEPDCCH-PRB-set g 1s configured for distributed transmission

(el)
*ZNV(, s Ao+ Nevceng

- HWEPDCCH-PRB-set g is configured for localized transmission
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by id-1 51
b e A
(1) | ECCE, Sﬂ r LN A7 ot 7eh
1. =z -} A . . 4 - N2
fpvceni = | 3 . ECCEgaky ,C:...JAINECCE.q.n—k.,‘“} 1 A o + Noveeng
| o o
where

i the value of & is same as the value of anindex &', , where &', e K7, then 4 =72,
- otherwise, if the value of & is same as the value of anindex &, where k) € K, then 14 =13

cand where #Mgoop o 15 the sumber of the first ECCE (ie. lowest HCCE index used to construct the
EPDCCH) nsed for transmission of the corresponding DY assigoment in EPDCCH-PRB-set ¢ in subframe
n—k

N;Jémﬁ for EPDCCH-PRB-set ¢ is configured by the higher layer parameter pucch-

i
ResourceStariOffset-+11, Ny " for EPDCCH-PRB-set ¢ in subframe # — K, is given in subclause
6.8A1 in {31, #'is determined from the antenna port used for EPDCCH transmussion in subframe

N

as described in section 10.1.3.1. Here, for TDD UL/DL configuration of the primary cell belonging to
$1,2.34,6} i =0 forthe corresponding EPDCCH with the DAI value equat to 'Hand 7 =1 for the
corresponding EPDCCH with the DA vahue equal to '2', and for the pamary cell with TDD UL/DL
configaration ¢ 7 = { for the corresponding EPDCCH.

4 are determined

CF I 4 Rl n
ECCEqn-k'y, y ECCE g n—if;

n —k  which is described in subclause 6.8A5in [31. A’

- For 0« ;<A -1 and TDD UL/DL configuration of the primary cell belonging to {1,2.3.4,6}, f a PDSCH
transmission with a corresponding PRCCH/EPDCCH and DAT valoe in the PRDCCH/EPDCCH equal (o
' 7 +1'or a PDCCH/EPDCCH indicating downlink SPS release and with DAI value i the PDCCH/EPDCCH

equal to ' ; +1'is received, HARQ-ACK() 1s the corresponding ACK/NACK/DTX response; otherwise
HARQ-ACK() shall be set to DTX . For ¢ < j < A/ -1 and the primary cell with TDD UL/DL configuration

0, if a PDSCH transmission with a corresponding PDCCH/EPDCCH or a PDCCH/EPDCCH indicating
downlink SPS release 1s received, HARQ-ACK(0) is the corresponding ACK/NACK/DTX response;
otherwise HARQ-ACK() shall be set to DTX.

For Secondary cell:

- I the UE is not configured with the higher layer parameter FIMTA-MainConfigShervCell-r1 2 on the primary cell,
for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH on the
primary cell insubframe 7 -4, where £, € K with the DA value in the PDCCH equal to either "I or ‘2,

o . . ne)
the PUCCH resources Jppeen, = (M'

T primary

<N N, =max{0,| [NDS (N o-8)]/36 |},

-1 - E}» N, +me N, 4 fpeg, + Noeow, where ¢ is

selected from {0, 1,2, 3} suchthat NV _<n

o
C

DY . . . . .
where NRB is determined from the primary cell, »n, is the mumber of the first CCE used for transmission

CCE.m

of the comresponding PDCCH in subframe n—k,, Nieoy is configured by higher fayers, i =2 forthe

correspondiag PDCCH with the DAI value equal to 'U'and i =3 for the corresponding PDCCH with the DAI
vahue equal to 2",

i the UE 15 configured with the higher layer parameter ZIMTA-MainConfigServCell-r 12 on the prmary cell, for
a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH on the

primary cell in subframe 71—k, where &, € K with the DAI valse in the PDCCH equal to either '1 o1 2",
- if the value of &, is same as the valne of an clement 4", where &', & K", the PUCCH resource peep,
is givenby nicon, = (M —i2 DN, +i2-N_, +¥ecp, + N5

,,,,, HNpgeens

- otherwise, if the value of & _is same as the value of an element %7 inset K7, where & ¢ K (defined in
Table 10.1.3.1-1A, where "UL/DL configuration” in the table refers to the higher layer parameter
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. ) I 1! L.
subframedssignment), the PUCCH resource nPJCCH ; 15 given by

I6)) Iy N ¢ I K4
Potoen; = (M7 —3-D N +13-N_ +7cep, + Nopeen s

where M7 is the number of elements in the set K defined in Table 10.1.3.1-1A ,where ¢ is selected from

(01,23} suchthat N, Shcce, < Nopyo N, =max{0, | [NEE (V2 c=4)1/36 |} where NE;

fff c+

is deternuned fromn the primary cell, 5. s the number of the first CCE used for transmission of the

L

corresponding PDCCH in subframe » k., and prry N{lees » are configured by higher layers. Here,
i =2 for the corresponding PDCCH with ihe DAY valne equal to ' and /=73 for the comesponding PDCCH
the DAY value i the PDCCH equal to erther '1'or 27,

~ W the UE is not configured with the higher layer parameter FIMTA-MainConfigServCell-r1 2 on the primary cell,
for a PDSCH teansmission on the secondary cell indicaled by the detection of a corresponding EPDCCH on the
primary cell in subframe # — £k, where &, € K with the DAI value in the PDCCH cqual to either '1' o1 2,
the PUCCH resources are given by

~ T EPDCCH-PRB-set ¢ is configured for distabuted transmission

=)
{1 _ & AT riel}
IZN =z F -+ .
Pevcens = Maceng 1 2_,*’)“’ ECCE g.n—iiyq FA o T Npoce "Hq
i1=0

~ ITEPDCCH-PRB-set ¢ is configored for localized transmission

! ! -1
(1) _i i CCig (1)
V’,P'L SCH T 3 i RE +Z ECCR, g s~k +n +A4m) + N PUCCHq
P4 i1=0

whete Ppeep, I8 the nomber of the first ECCE (Le. lowest ECCE index used o coustruct the EPDUCH) used

for transmission of the corresponding DCI assignment in EPDCCH-PRB-set ¢ insubframe n -k, |
for EPDCCH-PRB-set g is configured by the higher layer parameter pucch-ResourceStartOffsei-r 11,

N““”L Y for EPDCCH-PRB-set g in subframe 7 - -k 18 given in subclause 6 8A. 1 in {3, 7' 16 deternrined from
the antenna port used for EPDCCH transmission in subframe » — £ winch is descrbed in subclause 6.8A.5 in
BLU m=0, A, isdetermined from the HARG-ACK resource offset field in the DT format of the
corresponding EPDCCH as given in Table 101231 8 m >0, A o is determined from the HARQ-ACK
resource offset field v the DCI formal of the corresponding BPDCCH as given 1o Table 10.13.1-2. Ifthe Ul s
configured to monitor EPDCCH in subframe n—k,. Nyorp,p
EPDCCH-PRB-set g configured for that UE in subfrarme - £, . If the UE (8 not confignred 10 monitor
EPDCCH insubframen -4, . N

PRE-set ¢ 1s configured for that UE in subframe » — 4, . For normal downhnk CP, if subframe -7, i5a

15 equald to the number of ECCEs in

1§ equal to the number of ECCHs computed assuming EPDCCH-

ECCE . gn—f;y

special subframe with special subframe configuration ¢ or 5, 17‘»75,3@.a:n7;‘_1I is equal to 0. For extended
downlink CP, if subframe 5 k&, s a special subframe with special subframe confignration D or 4 o1 7,
Necer gk, 16 equal to 0. Here, i =2 for the corresponding EPDCCH with the DAT value equal to 't and
=3 for the corresponding EPDCCH with the DA value equal o 2"
~  Hthe UE is configured with the higher layer parameter FIMTA-MamConfigServCell-r12 on the primary cell, for
a PDSCH transmission on the secondary cell indicated by the detection of a corresponding EPDCCH on the

primary cell in subframe 7 — £, where %, € K with the DAIvalue in the PDCCH equal to either "1 or 12,
the PUCCH resources are grven by

- HWEPDCCH-PRB-set ¢ is configared for distributed transmission
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i4=) i85~

68} - N AT , It ) 1)
Beicens = Peccng + N FCo o }__, N BOCE, g n-k! g+ A 4RO T FN PUCCH,q
F1=0 1=

- HEPDCCH-PRB-set g is configured for localized transiission

! i4-1 P51
%)) i ICCE, ATECCEg AT N AT Y 7{el)
Meveens =) = Nps T ‘VE(;CE’q,,,,_k/i ' E*\‘ FCCE gkt T Aligo T Novcenq
L i1=0 i )
where

- ifthe value of % 13 same as the value of anindex &', where &', e K, then 4 =72,
- otherwise, if the value of & is same as the value of anindex &7, where 4] e K7, then 14 =3,

and where Fpeep o s the number of the first ECCE (i.c. lowest ECCE index used to construct the EPDCCH)
used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set ¢ in subframe # — km ,

N ;I')“QH o for EPDCCH-PRB-set g is configured by the higher layer parameter pucch-ResourceStartOffsei-

rii, 7\/;3,?“‘ for EPDCCH-PRB-set g insubframe 72—k is given in subclause 6.8A.1in [3], n'is
determined from the antenna port used for EPDCCH fransmission im subframe » - £, which is described in

subclanse 6. 8A S [3]. A N N are determined as described in subclause

ARO, ECCE gn-k"; , ECCE qn—k
10.L.3.1. For extended downlink CP, if subframe »— %, 1 a special subframe with special subframe
configuration6ordor 7, N_ gk isequal to 0. Here, i =2 for the corresponding EPDCCH with the
DAY value equal to '1"and i =3 for the comesponding EPDCCH with the DAJ valuse equal to 2

~ for a PDSCH transmission indicated by the detection of a corresponding PDCCH/EPDCCH within the
subframe(s) n—k, where ke K onthe secondary cell, the value of ”ijacﬁ,z and ni“((ﬂ is deternuned

according to higher laver 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 PUCCH resource values from one of the four
resource valoes configured by higher lavers, with the mapping defined 18 Table 10.1.2.2.1-2. A UE shall assume
that the same HARG-ACK PUCCH resource value is ﬁ;ransmiitsd in the TPC ficld on all PDCCH/EPDRCCH
assignments on the secondary cell within subframe(s) n-4, where ke X .

- For 0<j <A/ -1, if a PDSCH transmission with a corresponding PDCCH/EPDCCH and DAI value inthe
PDCCH/EPDCCH cqual to 7 j +1' s reccived, HARQ-ACK() is the corresponding ACK/NACK/DTX response;
otherwise HARQ-ACK() shall be setto DTX.

A UE shall perform channel selection according to the Tables 10.1.3.2-5, and 10.1.3.2-6 and transmit »(0),5(1) ob

PUCCH resource nLIU"Z}m for 7 mapped to antenma port p using PUCCH format 1b according jo subclanse 5.4.1 in

i3] where

- n},}\ ';“(H = npv ocn insub-frame 7 for P mapped o anienna pori p, where "any” i Tables 10.1.3.2-3, and
10.1.3.2-6 represents any response of ACK, NACK, or DTX. The value of 2(0), 4¢3y and the PUCCH resource
”:*]L)mc are generated by channel selection according to Tables 10.1.3.2-5, and 10.1.32-6for M =3, and 4
respectively.

11 JE - raral .- ~}3;’;: S X
- Bl for antenna port p, , where A/, selected from PUCCH resources, Mgy, configured by higher

layers where 0 </ <3 according Tables 10.1.3.2-5, and 10.1.3.2-6 for M =3, and 4 respectively by replacing
”':(F‘%CCH with ”EG%&H and replacing ”ﬁlf;ccm with }?;L f'CéH .. where "any” in Tables 10.1.3.2-5, and 10.1.3.2-

¢ represents any tesponse of ACK, NACK, or DTX, when the UE is configured with two antenna port
transmission for PUCCH format 1b with channel selection.
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Table 10.1.3.2-5: Transmission of HARQ-ACK multiplexing for M= 3

ACK, ACK, ACK ACK, ACK, ACK | ablicen, 1,1 1,411
ACK, ACK, NACK/DTX | ACK,ACK, ACK | nfid ey 0,0 1,01.1
ACK, NACK/DTX, any |  ACK, ACK, ACK | nilcers 1,1 0,1,1.1

NACK/DTX, any, any ACK, ACK, ACK | 2{icery 3 0, 1 0,0,1,1

ACK, ACK, ACK | ACK, ACK, NACK/DTX | nbrem 1,0 1,4,1,0
ACK, ACK, NACK/DTX | ACK, ACK, NACK/DTX | n§lrcy 5 1,0 1,0,1,0
ACK, NACK/DTX, any | ACK, ACK, NACKIDTX | 1) cepg 8,1 0,1,1,0

NACK/DTX, any, any | ACK, ACK, NACK/IDTX | nblccy s 0,0 0.0,1,0

ACK, ACK, ACK | ACK, NACK/DTX, any | nblccys 1,1 1,1,0,1
ACK, ACK, NACK/DTX | ACK, NACK/IDTX, any | ablccy s 0,1 1,0,0, 1
ACK, NACK/DTX, any | ACK, NACK/DTX, any | n8)ccy 5 1,0 0,1,0,1

NAGK/DTX, any, any | ACK, NACK/DTX, any | #bliccy 2 0,0 0,0,0,1

ACK, ACK, ACK NACKIDTX, any, any | nficeny 1,0 1,1,0,0
ACK, ACK, NACK/DTX | NACK/DTX, any, any | ni{cep 0, 1 1,0,0,0
ACK, NACK/DTX, any | NACK/DTX, any, any | 200 cona 1,1 0,1,0,0

NACK, any, any NACK/DTX, any, any | nbeeng o, 0 0,0,0,0

DTX, any, any NACK/DTX, any, any No Transmission 0,0,0,0

3
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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, NAGKIDTX | 75 ceny s 1,1 1,1, 1, 1
ACK, ACK, NACK/DTX, any ACK, ACK, ACK, NACK/DTX | 252 0cqr 0,0 1,0,1, 1
ACK, DTX, DTX, DTX ACK, ACK, ACK, NACK/DTX | 1l ocars 11 0,1, 1, 1
ACK, ACK, ACK, ACK ACK, ACK, ACK, NACK/DTX | 18D s 11 01,1, 1
NACK/DTY, any, any, any ACK, ACK, ACK, NACKIDTX. | #5)ccns 0,1 0,0, 1,1
(ACK, NACK/DTX, any, any)}, .
excepl for (ACK, DTX, DTX, ACK, ACK, ACK, NAGK/DTX | 18D cqrs 0,1 0,0, 1, 1
DTX) :
ACK, ACK, ACK, NACK/DTX ACK, ACK, NACKIDTX, any | #becrio 1,0 1,1.1,0
ACK, ACK, NACK/DTX, any ACK, ACK, NACK/DTX, any | 28cci 3 1,0 1,0,1,0
ACK, DTX, DTX, BTX ACK, ACK, NACK/DTX, any | #bdecrio 0,1 0,1,1,0
ACK, ACK, ACK, ACK ACK, ACK, NACKIDTX, any | 25 -ciig 0,1 0,1,1,0
NACK/DTX, any, any, any ACK, ACK, NACKIDTX, any | #8)ccas 0,0 0,0,1,0
(ACK, NACK/DTX, any, any), o
excepi for (ACK, DTX, DTX, ACK, ACK, NACKIDTX. any | #5ecars 0,0 8,01, 0
DTX) "
ACK, ACK, ACK, NACK/DTX ACK, DTX, DTX, DTX . 1,4 1,10, 1
ACK, ACK, ACK, NACK/DTX ACK, ACK, ACK, ACK I 1,1 11,0,
ACK, ACK, NACK/DTX, any ACK, DTX, DTX, DTX AT o, 1 1,0,0,1
ACK, ACK, NACK/DTX, any ACK, ACK, ACK, ACK O 0,1 1,0,0, 1
ACK, DTX, DTX, DTX ACK, DTX, DTX, DTX . 1.0 0,1, 0,1
ACK, DTX, DTX, DTX ACH, ACK, ACK, ACK P - 1.0 01,0, 1
ACK, ACK, ACK, ACK ACK, DTX, DTX, DTX NS 1.0 0,1,0 1
ACK, ACK, ACK, ACK ACK, ACK, ACK, ACK A 2 1,0 0,1,0 1
NACK/DTX, any, any, any ACK, DTX, DT, DTX ncon s 0,0 0,0,0,1
NACK/DOTX, any, any, any ACK, ACK, ACK, ACK ”%%CCH,E 0,0 0,0,01
(ACK, NACK/DTX, any, any}, .
except for (ACK, DTX, DTX, ACK, DTX, DTX, DTX - 0,0 0,0,0, 1
DTX) :
(ACHK, NACK/DTX, any, any}, .
except for (ACK, DTX, DTX, ACK, ACK, ACK, ACK . 0,0 0,00, 1
DTX) ’
ACK, ACK, ACK, NACK/DTX NACIK/DTX, any, any, any PSR, 1,0 1.1,0,0
(ACK, NACK/DTX, any, any), .
ACK, ACK, ACK, NACK/DTX except for (ACK, DTX, DTX, | 28 ceqs 1.0 1,4,0,0
BT o
ACK, ACK, NACK/DTX, any NACK/DTX, any, any, any zfzI(J%CCH : 0,1 1,0,0,0
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{ACK, NACK/DTX, any, any), .
ACK, ACK, NACK/DTX, any except for (ACK, DTX, DTX, nI()%CCH : 0,1 1,0,0,0
DTX) ’
ACK, BTX, DTX, BTX NACK/DTX, any, any, any rz},%ccﬂ 0 1, 1 0,1,0,0
(ACK, NACK/DTX, any, any), "
ACK, BTX, DTX, DTX axcept for (ACK, DTX, DTX, n%ccﬁ 0 1, 1 0,1,0,0
DTX) ’
ACK, ACK, ACK, ACK NACK/DTX, any, any, any | abcong 1,1 0,1,0,0
{ACK, NACK/DTX, any, any), N
ACK, ACK, ACK, ACK except for (ACK, DTX, DTX, ”1(>1}J(:CH 9 1,1 0,1,0,0
DTX) )
NACK, any, any, any NACK/DTX, any, any, any ”I%CCH 0 0,0 3,0,00
(ACK, NACK/DTX, any, any), .
NACK, any, any, any axcept for (ACK, DTX, DTX, ”é‘éCCH 0 0,0 0,000
DTX) ’
(ACK, NACK/DTX, any, any}, N
except for (ACK, DTX, DTX, NACK/DTX, any, any, any ”’1()1?(:(‘}1 0 0,0 ¢,0,0,0
DTX) -
(ACHK, NACK/DTX, any, any}, (ACK, NACK/DTX, any, any), "
except for (ACK, DTX, DTX, axcept for (ACK, DTX, DTX, ”AE’G'CCH 0 0,0 0,0,0,0
DTX) DTX) ’
DTX, any, any, any NACK/DTX, any, any, any Mo Transmission 3,0,0,0
(ACK, NACK/DTX, any, any),
DTX, any, any, any axcept for (ACK, DTX, DTX, No Transmission 0.0,0,0
DX
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10.1.322 PUCCH format 3 HARQ-ACK procedure

If a UE is configured with the higher laver parameter EIMTA-AMainConfigServCell-ri 2, then XK'= K where the set X is
defined in Table 10.1.3.1-1 (where "UL/DL configuration” in the table refers 1o the higher layer parameter
subframedssignmenty, and A 1s the mumber of elements inset X',

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, then in the rest of this subclause X is as defined 10 Sec 10.2, and A s the
number of elements in the set &

i a UE 15 configured with more than one serving cell and f at least two cells have different UL/DIL configurations, then
X in this subclanse refers to A . {(as defined in subclause 10.2), and M is the nomber of elements inthe set K.

For TDD HARQ-ACK transmission with PUCCH format 3 and sub-frame n with 3 > 1 and more than one
configured serving cell, where A is the number of clements in the set X, the UE shall use PUCCH resource n;bf)w

ot n](,]”jc)l for travsmission of HARQ-ACK in subframe n for p mapped to antenna port p where

- I the UE is not configured with the igher layer parameter EIMTA-MainConfigServCell-r1 2 onthe pamary celi,
for a single PRSCH transmission oaly on the prunary cell indicated by the detection of a comesponding
PDCCH insubframe p -k . where £ e K, and for a TDD UL/DL configuration of the primary cell
belonging to {1,2,5,4,5,0} the DA value in the PDCCH 15 equal to '1' (defined in Table 7.3-X3}, or

- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe » %, , where

k, e K . 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 1s equal to 1,

-~ the UE shall use PUCCH format 1a/1b and PUCCH resonree }'z&,’?m with

A o ,
Ppieen =M —m=1)-N_+m-N

arih A7) -
P T NPU(:CH for antenma port p,, where Njyjeey 18

configared by higher lavers, ¢ is selected from {6, 1, 2, 3} suchthat N < Foomm <N oo
N, = max{(), !_ i]‘v’_% ~(A/’§§B -o - 43/36 J } cand Ppep 18 the number of the first CCE used for
transtission of the corresponding PDCCH in subftame n -k, where ke K. When two anienna port
transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port g 18 given

LA

L7} 1
by Miicen = Moicen 1
- I the UE is configured with the higher Jayver parameter £IMTA-MainConfighervCell-r12 on the privaary cel,

for a single PRSCH transmission oaly on the prunary cell indicated by the detection of a comesponding
PDCCH insubframe p -k . where £ e K, and for a TDD UL/DL configuration of the primary cell
belonging to {1,2,5,4,5,0} the DA value in the PDCCH 15 equal to '1' (defined in Table 7.3-X3}, or

- for a single PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe » %, , where
k, e K, and for a TDD UL/DL configuration of the primary cell belonging 1o {1,2,3,4,5,6} the DAl value in
the PDCCH 1s equal to 1,

- the UE shall use PUCCH format 1a/1b, and

if the value of & is saroe as the value of anelement &', where ', e K7, the PUCCH resource

(SN s o LDy A A o r r (L .
Ayticen s givenby fgoy = (M2~ N +i2-N_ + Pecom + N pocen

- otherwise, if the value of £ is same as the value of an clereent £ inset K, where

ké e KA {defined in Table 10.1.3.1-1A, where "UL/DL configuration” in the table refers to the higher
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) . . o ap ..
layer parameter subframedssignment), the PUCCH resource npur’é)':}i is given by

=(M"—i3-1)-N_+i3-N, +NE,

nm'(‘m 1 T e PUCCH >
A . . . A4 . . rem - .
where A47 15 the mumber of clements in the set A7 defined in Table 10.1.3.1-1A , where ¢ is

selected from {0, 1, 2, 3} such that N ,,,,,, Ny m <N

c+l:
N_ = md&{ 0, | ENDL { ’VQE -~ 43}/36 d f where Noy s determined frox the primary
cell, .., 15 the number of the first CCE used for transnission of the corresponding PDCCH in

subframe »n -4, and NPL icen + NViveen - are configured by bigher layers. When two antenna pott
transmission is configured for PUCCH format 1a/1b, the PUCCH sesource for antenna port p; 13

n (1.5 nn
given by By = Rt +1

- If the UE is not confignred with the higher layer parameter FIMTA-MamConfigServCell-ri12 on the primary celi,

for a single PDSCH transmission only on the primary cell indicated by the detection of a corresponding
EPDCCH insubframe » -k , where £ e K, and for a TDD UL/DL configuration of the pnmary cell

belonging to {1,2,3,4,5,6} the DA} va}ue 0 the EPDCCH 15 equal to "1 {(defined in Table 7.3-X), or
for a single PDCCH indicating downlink 5PS release (defined in subclause 9.2) in subframe » %, where

ke K . and for a TDD UL/DL configuration of the primary cell belonging to {1,2,3.4,5,6} the DAI value 1n
the EPDXCCH is equal to 'L,

the UE shall use PUCCH forraat 1a/1b and PUCCH resource ngu';'\’w ziven by
- WEPDCCH-PRB-set g is configured for distribuied transnxission

w1
(1,7 . “;“ . bl
Potiees = frecrg * 2N scen gnt, + Baro “VP;(QHq
70

- HWEPDCCH-PRB-set ¢ is configured for localized transmission

m 1

JECCE. |
N g + Nﬁ((’ﬂn/f A
il;(}

'F_A)\lr el

ARO U (,(“]-{ A

where Hlgoep, 15 the number of the first ECCE (e, lowest ECCE index used to construct the
EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set gin
subframe » -k, N ’ELCM for EPDCCH-PRB-set 4 is conligured by the higher Jayer parameter
pucch-ResourceStantOffset-rit | NE CE9 for EPDCCH-PRB-set ¢ insubfraree -k is givenin
subclause 6.8A.1 i |3, 7'is deternuned from the antenna port used for EPDCCH transmission in
subframe 2 k& which is described in subclanse 6.8A5 in [31.If m =10, A, is determined from
the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in
Table 10.1.2.1-1. 1 m >0, A, isdetermined from the HARQ-ACK resource offset field in the
DCT format of the correspoading EPDCCH as given in Table 10.1.3.1-2. i the UE 15 conligured to
monitor BPDCCH in subframe 7 —&,, Nyoop, .0 18 cqudl to the number of ECCEs in

EPDCCH-PRB-set g configured for that UE i subframe »n - %4, . [f the UE 15 not configured to
monitor EPDCCH insubframen &, Npoop 18 equa} to the number of ECCEs computed
assuming PPDCCH-PRE-set g is configured for that UE in subframe » -/, . For normal downhnk

CP.if subframe n k&, 15 a special sublframe with special subframe configaration 0 or 5,
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N,

sC0E gk, 18 €qual to 0. For extended downlink CP, if subframe » —k, is a special subframe with
special subframe configuration O or4 017, Nyorr, ;. 18 equal to 0. When two antenna port
transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port p, 15

([ ny (LT
givenby 7,000y = Mooden T 1
I the UE 1s counfigured with the higher Jayer parameter £/M7TA-MainConfigServCell-r 12 on the primary cell,

- for a single PDSCH transmission only on the primary cell indicated by the detection of a comresponding
EPDCCH insubframe -}, where ke &, and for a TDD UL/DL confignration of the primary cell
belonging to £1,2,3,4,5,6} the DATvahie inthe EPDCCH is equal 1o ' (defined in Table 7.3-X}, or

- for a single PDCCH indicating downlink SP5 release (defined i subclanse 9.2} in subframe n -k, where
&, = K, and fora TDD UL/DL configuration of the pramary cell belonging 1o {1,2,3.4.53.,6} the DA value in
the EPDCCH is equal to 1]

- the UE shall use PUCCH formuat 1a/1b and PUCCH 1esounrce ni‘;’)“ givenby

- i EPDCCH-PRB-set s configured for distributed transmission

i4-1 i5-1
(1,5) I “;“ T z 7 riel)
nPUCCH - HECCE,L] + ]\/;((1 G-l + J\’t(([ gk + Aﬁh’() + ‘7\’]" JCCHg
it=0

- i EPDCCH-PRB-set 7 is configured for localized transmission

! i4-1 P51
. Porcr | -1
LiLE) . BCCE,q | ‘7((:: g 77 + _‘_ 7iel)
Potcen = N ECCE i N 0+ e aneit, T Z‘A‘ pece gnert 1 Ao+ Nees Ha
| 4YRp i 1= )
where

- ifthevalue of £ is same as the value of anindex %', , where &' e X', then 74 =42,
- otherwise, if the value of & s same as the value of an index M‘ where k’J - K4 then i4 =

and where Pppcp . 18 the number of the first ECCE (1.e. lowest ECCE imdex used to construct the
EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set ¢ in
subframe n—k_, N (f;j( g 1oy EPDCCH-PRB-set g is configured by the higher layer

m?
paraneter pucch-ResourcesStartOffset-ri 1 7\/ R for EPDCCH-PRB-set g in subitame
n—k, isgivenin subclause 6.8A 1 in {3], #'is determined from the antenna port nsed for
EPDCCH transmission in subfranie p -4  which is described in subclause 6 8A5in [3]. A
N

ARO

N' 4 AT determined as described in section 10.1.3.1. When two antenna

ECCE,qn-it'y; LCCE g n

port HHaUSMISSion 1S wm;vured for PUCCH format 1a/lh, the PUCCH resource for antenna port

p, 15 givenby nrfu

- for a single PDSCH transmission only on the primary cell where there is not a corresponding PDCCH/EPDCCH
detected within subframe(s) #n—-%, where ke £ and no PDCCH/EPDCCH indicating downlink SPS release
{defined in subclanse 9.2) within subframe(s) n—%, where ke K, the UE shall use PUCCH format 1a/1b and
PUCCH resounrce n;}?m with the value of n;}?m is determined according to higher laver configuration and
Table 9.2-2. For a UE configured for two antenna port transnussion for PUCCH format 1a/lh, a PUCCH

resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resonree nfu ?’3 by for
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- 4.7 , . e
antenna port py and the second PUCCH resource ngujééH for anienna port pq, otherwise, the PUCCH
resource value maps to a single PUCCH resounrce npuc?ég for antenna port pg .

for A/ >1 and

for a PDSCH teansmission only on the primary cell where there is ot a corresponding PDCCH detected
within subframe(s) n—k,where ke X and

- for an additional PDSCH transmission only on the primary cell indicated by the detectionofa
cortesponding PDCCH o subframe -k, where ¢ K with the DATvale in the PDCCH equal to

'} (defined in Table 7.3-X), or

- for an additional PDCCH indicating downlink SPS release (defined in subclanse 9.2) m subframe n— &,
where ke K with the DAT value in the PDCCH equal o ',

- the UE shall tansmit »(0).5(1) nsubfame n using PUCCH format 1b on PUCCH resource

; e 0
o selected from A PUCCH resources 7)oy,

10.1.3.2-1 and Table 10.1.3.2-2 for 4=2 and A =3, respectively. For a UE configured with a
transinission mode that supports up to two transport blocks on the primary cell, A =3 ; otherwise,

14:2

where </ < 41, according to Table

- If the UE 1s not configured with the higher laver parameter EIMTA-MainConfigServCell-v12 on

the primary cell, the PUCCH resource nll ., is determined according to higher Jayer
configusation and Table 9.2-2. The PUCCH resource n'l is determined as

“PUCCH,1

L0 (M —— TN 2w N AF(H here AUl
Mprepy = M —m =13 N o+m-N_ +een,, + Nogeen - whete Nijjeey is configared by

higher layers, ¢ isselecied from {0, 1, 2, 3} suchthat N_ <., <N .

N =maxi0, | [ s (VBB 36 d} .and Aeep 18 the number of the first CCE used for

transmission of the corresponding PDCCH insubframe -k, where £ < X .

- If the UE is configured with the higher layer parameter FIMTA-MainConfigServCell-r12 onthe

1 ¢ cell, the “CH resource w15 determined accordi igher layer configurati
rimary cell, the PUCCH resowrce nl)y..,, 15 determined according to higher layer configuration
and Table 9.2-2. The PUCCH resource 5}, is determined as

- ifthevalue of £, is same as the value of an element &', where &', e X', the PUCCH

. ) o evir (1 e ViNrL AT L i UN I VASY) .
TCBOUICE 715y, ; 18 BIVERDY Mooy = (M2 -1 - N +72- N + 0, + Nogeen

- otherwise, if the value of £ 1S samie as the value of an clement k4 imset X7, where

ki e K (defined in Table 10.1.3.1-1A, where "UL/DL configuration” in the table refers to the
higher laver parameter subjromedssignment), the PUCCH resource 4“3(“1 is given by

. (") — { R 4 e AT i 'KA .
fptoeny = M7 =B =10 N, +13-N oy +iccpm + Neveen

where A7 is the number of elements in the set K defined in Table 10.1.3.1-1A , where
¢ is selected from {0, 1,2, 3} such that N, <neee,, <N

c+l

N, = max{ 0, ' [NDL(NF® o 4)]/36 | } . ¥y, 15 the number of the first CCE used for

CCE m

A
.. . . . X A1)
transmission of the corresponding PDCCH in subframe n—k, . and Nycey > Nieen » 8T8

configured by higher lavers.
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- For a UE configured with a transmission mode that suppnrts up to two transport blocks on the primary

cell, the PUCCH resource ”nuw , 18 determined as r',U copn nm recny T 1 HARQ-ACK D) is the

ACK/NACK/DTX response for the PDSCH withowt a corresponding PDUCH detected. HARQ-ATK()
is the ACK/NACK/DTX response for the first transport block of the PDSCH indicated by the detection of
a correspouding PDCCH for which the value of the DAI field 1n the corresponding DCI format is
cqual to 'l or for the PDCCH indicating downlink SPS release for which the valuc of the DAT ficld in
the corresponding DCT format 1s equal to '1". HARGQ-ACK(2) is the ACK/NACK/DITX response for the
second transport block of the PDSCH indicated by the detection of a corresponding PIXCCH for which
the valoe of the DA field in the corresponding DI format is equal to '1°.

- for M >1 and

~  for a PDSCH transmission only on the primary cell where there is not a corresponding EPDCCH detected
within subftame(s) n—k, where ke X and

- for an additional PDSCH transmission only on the primaary cell indicated by the detectionof a
corresponding FPDCCH msubframe » -k . where [ e K with the DAl value in the EPDCCH equal
to '1" {defined in Table 7.3-X), or

for an additional EPD("‘CH indicating downlink SPS release (defined 1n subclavse 9.2) in subframe
n—k_ ,where ke X withthe BATvalue in the EPDCCH equal to ',

- the UE shall transnit 4 ({ 0} b (g} m subframe » wsing PUCCH format 1b on PUCCH resounrce

(D
pyecu

selected from A PUCCH resources /) cey, where 0<7 < 4—1, according to Table
10.1.3.2-1 and Table 10.13.2-2for A=72 and 4 =3, respectively. Fora UL configured with a
{ransmission mode that supports up 1o two transport blocks on the primary cell, A = 3 ; otherwise,
A=12.

2

- Ifthe UE 1s not configurcd with the higher layer parameter EIMTA-MainConfigServCell-ri2 on

the primary cell, the PUCCH resourse miy .y, 18 determined according to higher layer
is deternyined as

configneation and Table 9.2-2. The PUCCH resowrce 713y,

- IEPDCCH-PRB-set g is configured for distributed {ransimission

nt--1
a c |
£} e 7 7iely
nPLr‘(ZCH,l - ”EZCCE.q + 2_, ‘7\! ECCE gn—i; + X//\” + A\' PUCCH,q
il=0

- HEPDCCH-PRB-set g is configured for localized transmission

r]“(( ot riel)
N s + E N geep iy THTA o + + Npnees Ha
ii=0

yl])b(( Hi T

where Hgoopg 18 the number of the first ECCE (e, lowest ECCH index used to construct the
EPDCCH) used for transmission of the corresponding DCI assignroent 1o EPDCCH-PRB-set
giosubframe n-k . N %L g Jor EPDCCH-PRB-set gis configured by the higher layer
parameter pucch-ResonrceStantOffset-ril , N [};,;(“7 for EPDUCH-PRB-set gin subframe
n—k 1s given in subclause 6. 8A. L in [3], 7' is determined from the antenna port used for
EPDCCH transmission in subframe » — 4 which 15 described in subclanse 6.8A.5 in [3]. If

=0, A

of the corresponding EPDCCH as given in Table 10.1.2.1-1. 1 m >0, A, is determined

from the HARG-ACK resource offset ficld in the DCT format of the corresponding EPDCCH
as given in Table 10.1.2.1-2. If the UE is configured to momtor BPDCCH in subframe n—1£,,

. is determined from the HARQ-ACK resource offset field in the DCI format

ARO
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N

HCCE g n—k;

UE inspbfrarie » -k, . If the UE is oot configured to monitor EPDCCH insubfrarien — & .

is equal to the mumber of ECCEs in FPDCCH-PRB-set g configured for that

N FCCE g+, 18 eqgual to the number of ECCEs computed assuming EPDCCH-PRB-set gis
configured for that UE in subframen — &, . For normal downlink CP, if subframe n -k, isa

special subframe with special subframe configuration 0 or 5, N qn—i-, 18 cqual to 0. For

extended downlink CP, if subfraree n - &, is a special subframe with special subframe

configuration 0 o4 o1 7. Nypop 0 18 equal to 0.

- If the UE is configured with the hjghc,r layer parameter KiIMTA-MainConfigServCell-r12 on the

primary cell, the PUCCH resource np JOCH 1§ determined according to higher layer configuration

and Table 9.2-2. The PUCCH resource np‘U,C,Cy

1 15 defermined as

- FEPDCCH-PRB-set 7ig configured for distributed transmission

id-1
i} + T 5 - 7 7iel)
pyceni = T Z\I[r(; prs ZNK(; an-id T Aypa + 7“’muqu
im0 =0

I EPDCCH-PRB-set 9 is configured for localized transmission

(1) ngLtz o " I f oA ED
Fprcen; = z N i, EA’ pecEgnrt T "+ Alpo + Npgecng
ii=0 i1=0

where

. k. N k' k.ek' id =
- ifthe value of "7 issameasthe value of anindex 7, where ~ 2 then ! “

i ek
otherwise, i the valne of “m s same as the value of anindex "7, whexe 7 , then

74 = 13’

- andwhere Fgeep o s the mumber of the first ECCE (e, lowest BCCE index used to construct
the EPDCCH) ubbd {for transmission of the corresponding DI assignment in EPDCCH-PRB-
set g insubframe 11—k, N;blécﬂ,q for EPDUCH-PREB-set ¢ is configured by the higher

7 CE — - S . .
Jayer parameter pucch-ResourceStartOffsei-v1] , N LC ¥ for EPDCCH-PRB-get gin

subframe 72—k, is given in subclause 6.8A.1 in ;3], ' is determined from the antenna port

m
used for EPDCCH transmussion in spbiramie » — & which is described in subclapse 6.3A 5 m
3] § Al s 3 A ac daceriing 3% oot
Bl A g, N e gt 1‘\: ccE gn i T detennined as described in section 10,131
- Fora UE configured with a tramrris*;ion mede that supports up to two transport blocks on the

primary cell, the PUCCH resource myy)cy, 5 determined as ni)c o, = Apyeen, +1.HARQ-

ACK{D} 1s the ACK/NACK/DTX response for the PDSCH without a correspouding EPDCCH
detected. HARQ-ACK() 1s the ACK/NACK/DTX response for the first transport block of the
PDSCH mmdicated by the detection of a corresponding EPDCCH for which the value of the DAI
field in the corresponding DCI format is eqgual to '1' or for the EPDCCH indicating downlink SPS
release for which the value of the DAT field 1n the corresponding DCI format is equal to "1
HARQ-ACK(2) is the ACK/NACK/DTX response for the second transport block of the PDSCH
1ndicated by the detection of a corresponding EPDCCH for wlhich the value of the DA ficld 1o the
corresponding DI fornmat is equal to '1'.

{or A > i and
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- for a PDSCH transmission only on the primary cell indicated by the detection of a comresponding PDCCH in
subframe n—k . where e K withthe DAIvalue in the PDCCH greater than "I’ (defined in Table 7.3-20,
o1

- fora PRCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n—4 . where ke &
with the DAY value 1n the PDCCH greater than 1Y, or

for A7 =9 and for a PDSCH transmuission only on the primary cell indicated by the detectionof a
correspondreg PDCCH 1 subframe » -4, whete ke K with the DAIvalue in the PDCCH equal to 'U
{defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmmission in subframe(s} » -4, where
ke K with the DAL value equal to ', or

for A7 =9 and for a PDCCH ndicating downlink SPS release {defined in subclanse 9.2} in subframe

n—k ,where ke K with the DAl value in the PDCCH equal to “U {defined in Table 7.3-X) ot being the

first PDCCH/EPDCCH transmission i subframe(s) »n—#&, where &t ¢ & with the DAI value equal to 'T',
the UE shall use PUCCH format 3 and PUCCH resounrce i’i%?m where the valoe of n{J’;)ﬁ is
determined according to higher laver confignration and Table 10.1.2.2.2-1 and the TPC field in a PDCCH
assignment with DA vahue greater than '} (defined in Table 7.3-X) or with DA value equal to “1°, not
being the first PDCCH/EPDCCH assignment in subframe(s) n -4, where & « K with the DAl value
cqual to "1, shall be used to determine the PUCCH resource value from one of the four PUCCH resource
values configured by higher lavers, with the mapping defined in Table 10.1.2.2.2-1. A UE shall assume
that the sarme HARQ-ACK PUCCH resource value is transmitted on all PDCCH assigmments used to
determinge the PUCCH resource values within the subframe(s) n—-%, where ke K.

- for A >1 and

- for a PDSCH transmission only on the primary cell indicated by the detection of a comresponding EPDCCH
msobfrare p -k, where &, e X with the DAl valoe inthe BEPDCCH greater than "1’ (defined in Table
7.3-X3, or

- foran EPDCCH indicating downlink 5PS release (defined in subclause 9.2) in subframe 5 — % . where
k& K withthe DAL value in the EPDCCH greater than 'l or

- for M =9 andfor a PDSCH transnvission only on the primary cell indicated by the detection of a
corresponding EPDCCH insubframe n -k, where ;= K with the DAY value in the EPDCCH equal to '1
{defined in Table 7.3-X) not being the first PRDCCH/EPDCCH transmission in subframe(s) » -4, where
ke X with the DAY value equal to '}, or

- for M =9 andfor an EPDCCH 1ndicating downlink SPS release (defined in subclanse 9.2% in subframe
n—k .where k¢ K with the DAT value in the EPDCCH equal fo °17 (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',

- the UE shall use PUCCH format 3 and PUCCH resource #1y0p where the value of #2500, is
determined according to higher laver configuration and Table 10.1.2.2.2-1 and the HARQ-ACK resounice
offset field in the DCI fonmat of the corresponding EPDCCH assignrent with DAT vahie greater than 'F
or with DAL valie egoal to 1’ (defined in Table 7.3-X), not being the first PDCCH/EPDCCH assignment
in subframe(s) n—k ., where & e K with the DAT value equal to ', shall be used to determine the
PUCCH resource value from one of the four PUCCH resource valucs configured by higher lavers, with
the mapping defined 1n Table 10.1.2.2.2-1. A UE shall assume that the same HARQ-ACK PUCCH
resource value 1s transmitted on all EPDCCH assiguments used {o determine the PUCCH resource values
within the subframe(s) n-k, where Le XK.

- Hthe UL/DL configurations of all serving cells are the same, for a PDSCH transmission on the secondary cell
indicated by the detection of a corresponding PDCCH/EPDCCH within subframe(s) n—4, where £ e K | the

UE shall use PUCCH format 3 and PUCCH resonrce nf’zéH where the value of ii{};{}% is determined
according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC ficld in the corresponding
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PDCCH/EPDCCH shall be used to determine the PUCCH resource value from one of the four resource values
configured by higher layers, with the mapping defined 1n Table 10.1.2.2.2-1. For TDD UL/DL configurations 1-
6, 1if a PDCCH corresponding to a PIISCH on the primary cell within subframe(s) n—%, where ke K, ora
PDCCH indicating downlink SPS release (defined in subclause 9.2) within subframie(s) -4, where kK, 18
detected, the TPC field in the PDCCH with the DAT value greater than '1' or with DAT value equal to ‘17, not
being the first PDCCH/EPDCCH transmission in subframeds) » -4, where & ¢ X with the DA value equal to
1" (defined in Table 7.3-X), 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 10.1.2.2.2-3. A UE shall assure that the
same HARQ-ACK PUCCH resource value s transmitied on all PDCCH assignments 1o the primary cell and in
cach secondary cell that arc used fo determined the PUCCH resource vabhic within the subframe(s) »n -4, where
ke K . For TDD UL/DL configurations 1-6, if an EPDCCH corresponding to a PDSCH on the primary cell
within subframe(s) n—~&, where £ e X, or an EPDCCH indicating downlink SPS release (defined in subclause
9.2y within subframe(s) n—%, where ke K, is detected, the HARQ-ACK resource offset field in the DCI
format of the comresponding EPDCCH assignment with the DA valoe greater than 't (defined 10 Table 7.3-X) or
with DAT value equal to “1°, not being the first PDCCH/EPDCCH transmission in subframe{s) » -k, where

k e« X withthe DAI value equal to ', shall be used to determine the PUCCH resource value from one of the
four resource values configured by higher lavers, with the mapping defined in Table 10.1.2.2.2-1. A UE shall
assune that the same HARQ-ACK PUCCH resource value is transmitted on ali EPDCCH assignments in the
primary cell and 1 each secondary cell that are used to deterpuned the PUCCH resource valoe within the
subframe(s) n—-4, where ke K.

i the UL/DL conligurations 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) »—% , where
ke K | the UE shall use PUCCH format 3 and PUCCH resonrce My iyy where the value of Aliry is
determined according to higher layer configuration and Table 10.1.2.2.2-1 and the TPC ficld in the
corresponding PDCCH/EPDCCH shall be used to determine the PUCCH resource value from one of the four
resource values configured by higher lavers, with the mapping defined in Table 10.1.2.2.2-1. Fora UL/DL
confipuration of the prmary cell belonging to {1,2,3,4,5,6} as defined in subclause 10.2, 1 a POCCH
corresponding to a PDSCH on the primary cell within subframe(s) n—k, where £ e X, or a PDCCH indicating
downlink SPS release (defined in subclause 9.2} within subframe(s) n—k, where k= X | is defected, the TPC
field in the PDCCH with the D AT vahie greater than ' {defined in Table 7.3-X) or with DAl vahie equal to 17,
not being the first PDCCH/EPDCCH transmaission in subframe(s) n -k, where & e £ with the DAY value
equal to "1, shall be used to detenmne the PUCCH resource valne from one of the four resource vakhues
configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. A UE 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 1o determined the PUCCH resource value within the subfrarae(s) n—4, where

ke K . For a UL/DL configuration of the primary cell belonging to {1,2,3,4,5,6} as defined in subclause 10.2, i
an EPDCCH corresponding to a PDSCH on the primary cell within subframe(s) n—4, where b e K, oran
EPDCCH indicating downlink SPS release (defined in subclanse 9.2) within subframe{s) n -4, where ke K|
is detected, the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH assignment
with the DAT value greater than '1' or with DAIT value equal to 17, not being the first PDCCH/EPDCCH
transmission in sublrame(sy n-% . where k¢ ¥ with the DAL value equal to 1, shall be used o determing the
PUCCH resource value from one of the four resource valves configured by higher lavers, with the mapping
defined 1 Table 10.1.2.2.2-1. A UE shall assume that the same HARQ-ACK PUCCH resource value 15
transmitted on all EPDCCH assignments in the primary cell and in each secondary cell that are used to

determined the PUCCH resource value within the subframe(sy n—4, where ke &,

- For PUCCH format 3 and PUCCH resource izf,jfé(H and a UE configured for two antenna port fransmission, a
PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource

(3.5} )

fpicen For antenma port pgy and the second PUCCH resource Mpjjaey ot anteona pott py, otherwise, the

Fo)

S —— L0
PUCCH resource value maps 1o a single PUCCH resource Finyjopy for antenna port pg.

10.1.3.2.3 PUCCH format 4 HARG-ACK procedure

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 4 and codebooksizeDetermination-
ri3 =1 is described 1o section 10.1.3.2.3. 1,
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TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 4 and codebooksizeDetermination-
ri3 = 0 is described 10 section 10.1.3.2.3.2.

10.1.3.2.3.1 PUCCH format 4 HARGQ-ACK procedure without adaptive codebook

The procedure 1o this subclanse applies to a UE configured with PUCCH format 4 and codebooksizeDetermination-ri3
=1

If a UE is configured with the higher layer parameter FIMTA-MainConfigServCell-r12, thenK'= K where the set K i
defined in Table 10.1.3.1-1 (where "UL/DL configuration” in the table refers 1o the higher layer parameter
subframedssignmenty, and A is the munber of elements in set K.

If a UE is configured with more than one serving cells and the UL/DL counfiguration of all serving cells is same, then b
the rest of this subclanse & 15 as defined 1n Sec 10.2, and A7 is the number of elements inthe set £ .

If a UE 15 configured with more than one serving cell and f at least two cells have different UL/DL configurations, then
K in this subclause refercto K . {(as defined in subclanse 10.2) , and A/ is the number of elercents inthe set K.

For TDD HARGQ-ACK transmission with PUCCH format 4 and sub-frame » with 3/ » 1 and more than one
configured serving cell, where A7 is the number of clements in the set X, the UE shail use PUCCH resontee ng}é&i
ot n](,]]f;)[ for transmission of HARQ-ACK and scheduling request (f any) and periodic CS1 (if any) i subframe #

for P mapped to antenna port p where
~  Hthe UE is not configured with the higher layer parameter EIMTA-MainConfigServCell-ri 2 on the primary cell,

- for a single PDSCH transmission ondy on the primary cell ndicated by the detection of a corresponding
PDCCH i subframe n—% ,where k< K, and for a TDIY UL/DL configuration of the primary cell

belonging to {1,2.3,4,5.6} the DA value in the PDCCH is equal to "1 (defined in Table 7.3-X), or

- for a single PDCCH indicating downlink SPS release (defined in subclanse 9.2} in subframe n -k, where
ke K, and for 2 TDD UL/DL configuration of the primaty cell belonging to {1,2,3,4,5,6} the DAl value in
the PDCCH isequal to '1',

- e g (LF .
- the UE shall use PUCCH format 14/1b and PUCCH resource nm.r’g@,l with
(3,703 y 7 7 7 . (1) .
picen = (M —m =N, +m-N_ 4, + NiDeen forantensaport py, where N is
condignred by higher layers, ¢ isselected from {0, 1,2, 3} suchthat N <, <N,

Neg -(NEB . myy/3e J § . and HAeep, i the number of the first CCE vsed for

) N
N,= max];(),;

transmission of the corresponding PDCCH insubframe n—k, where & e K. When two antenna port
transmission 18 condigured for PUCCH format ta/lb, the PUCCH resource for antenua port py is given

Y R o
by fyicen T Aepcen +1

~ W the UE is configured with the higher layer pararacter ZIMTA4-MainConfigServCell-r 12 on the pomary cell,

- for a single PDSCH transmission ondy on the primary cell ndicated by the detection of a corresponding
PDCCH i subframe n—% ,where k< K, and for a TDIY UL/DL configuration of the primary cell
belonging to {1,2.3,4,5.6} the DA value in the PDCCH is equal to "1 (defined in Table 7.3-X), or

- for a single PDCCH indicating downlink SPS release (defined in subclanse 9.2} in subframe 5 - %, where
ke K, and for 2 TDD UL/DL configuration of the primaty cell belonging to {1,2,3,4,5,6} the DAl value in
the PDCCH isequal to '1',

- the UE shall use PUCCH format 14/1b, and
- ifthe value of ki3 same as the value of an element &', where £, e K, the PUCCH resource

ST e BT xS NN N L LN y A7) .
Rpicen 18 givenby fpicey =(M'—2-1)- N +i2-N | + 5, + Nogees
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- otherwise, if the value of £ is same as the value of an clement %] inset £ * where
& K *{defined in Table 10.1.3.1-1A, where "UL/DL configuration” in the table refers to the higher
layer parameter subfamedssignmenty, the PUCCH resource n]‘)ﬁpch is given by
o . A . N - . - o
”PLéf‘H = (M7 -i3-1) N +i3-N_ + Pocgm + K’PULLB
i . 4 T .

where M is the number of elements inthe set K defined in Table 10.1.3.1-1A , where ¢ is

selected from {0, 1,2, 3} such that N, <meep, <N,
N = S0l ENPL OB o m1/36 1Y where NPV determined from the primary
No=max{0,| [Ny (N -c—41/36 |§ where Ny is determined from the primary
cell, n,.. 35 the number of the fiest CCE used for transmission of the comresponding PDCCH in
sabframe pn -, and Né‘\ucca . Niteey » ate configured by higher Jayers. When two antenna port
transmission 18 configured for PUCCH format 1a/1b, the PUCCH resource for antenua port p; is

0.5 i
givenby noll, =all) +1

i the UE 15 not configured with the higher layer parameter £/M7TA-MainConfigServCell-ri 2 on the primary cell,

for a single PDSCH transmaission only on the primary cell indicaled by the detection of a corresponding
EPDCCH insubframe n -k, where ke K, and for a TDD UL/DL configuration of the primary cell

belonging to {1,2.3,4,5.6} 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 subclause 9.2} in subframe -k, where
&, € K, and for 2 TDD UL/DL configuration of the primary cell belonging t0 {1,2,3,4,5,6; the DAl value in
the EPDCCH 15 equal to 'L,

- the UE shall use PUCCH format 1a/1b and PUCCH resonrce nf}lfz’:m given by
- HWEPDCCH-PEB-set ¢ is configured for distnibuted transniission

(LE) n " Tiel}
iy PUCCH ﬂBCCE,q ! T’(\’ FECCE ,qn—k;y - 1/\‘0 1\'/P TUCCHg

i1
i)

I EPDCCH-PRB-set ¢ is configured for localized transmission

n“‘ w—)
(1,5} rECCEg 7 ot 7{et)
Hotioen = LVE J \/ ' TA ECCE.qn-ky i +A‘ARO i \VP' JCCHq
N oy

lﬁO

whete Hpoep 15 the number of the first ECCE (e, Jowest ECCE index used to consteuct the
EPDCCH) used for transnission of the corresponding DCT assignment in EPDCCH-PRB-set g in
subframe n—Fk _, N luupi o lorEPDCCH-PRB-set g is configured by the higher layer parameter
pucch-ResourceStartOffset-ril , N :g “E4 for EPDCCH-PRB-set ¢ in subframe » —k  is given in
subclause 6 8A.1 in {3}, #'is deternuined from the antenna pori used for EPDCCH transmission in
subframe 5~/ which is described insubclanse 6. 8AS 31 1f m=0. A, isdeteranned from
the HARQ-ACK resource offset field in the DCI format of the comesponding EPDCCH as given in
Table 10.1.2.1-1.1 m>0, A, isdetermined from the HARQ-ACK resource offset field in the
DI format of the corresponding EPDCCH as given in Table 10.1.3.1-2. If the UE is configured 1o
monitor EPDCCH insubframe n—k,. Npoep, «, is equal o the sumber of ECCEs 1
EPDCCH-PRB-set ¢ configured for ﬁkl‘l UE m subframe 5 -k, I the UE 1S not configared

monitor EPDCCH in subframer -k, N FocE gn-r, 15 equal to the number of ECCEs computed
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assurning EPFDCCH-PRE-set g is configured for that UE insubframe » -4, . For nonmal downbink
CP, if subframe n %, 13 a special subfrare with special subframe confignration 0 o1 3,

N

ECCE g -k, 15 @qual to 0. For extended downlink CP, if subframe » -4, is a special subframe with

special subframe configuration O or 4 or 7, z\/ﬂ( CE gk, is equal to 0. When two antenna port

transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port p; is

. A5 a,
given by nw;‘p = gy Z°(Y +1.

- W the UE is configured with the higher laver parameter FIMTA-MainConfigbervCell-r12 on the primary cell,

- forasingle PDSCH mmsnission only on the primary cell indicated by the detection of a corresponding
EPDCCH insubfrare n -k, , where [ e K, and for a TDD UL/DL configuration of the pﬁmary celt
belonging to {1,2,3,4,5.6} the DATvalue in the EPDCCH is equal to '1' (defined in Table 7.3-X), or
- fora single PRCCH indicating downlink 5PS release (defined in subclause 9.2) in subfmame -4, where
k, e K, and for a TDD UL/DL confignration of the primary cell belonging t0 {1,2,3.4,5,6} the D L\E value in
the EPDCCH isequal to 'Y,

- the UE shall use PUCCH format 1a/1b and PUCCH resonrce nwl’?( givenby

- i EPDCCH-PRB-set 7 is configared for distributed transmission

fa-1 151
{L,p) » . Vil " RT! rel)
Metocn = Peoceq T S ‘\/Zg(;w’q,,_k/l + 2 N it T ANipo + Ny PUCCH
i1=0 i1=0

i EPDCCH-PRB-set 9 is configured for Jocalized transmission

id--1 i5-1
gy _ if 7! 7 Lot I N
Vl’\)l’f(\ + ‘S" N FCCE gk, ZZ\!ECCE,%H»-.I\*"% +§1 4+ A‘AR(’?‘ - g
i1=0
where

- ifthevalue of & i3 same as the valne of animdex /', , where &', X", then i4 =12

s

- otherwise, if the valwe of & is same as the value of an index £, where ke K7, then 74 =43,

and where Mppep . 18 the number of the first ECCE (i.e. lowest ECCE index used to construct the
EPDCCH) used for transnussion of the corresponding DI assignment in EPDCCH-PRB-set g in
subframe 77— k,r , N *(‘tUQC*I q for EPDCCH-PRB-set g 15 configured by the higher layer
parameter pucchi-ResourceStartOffset-ri 1, N PCCEA for EPDCCH-PRB-set g in subframe
n—Fk, isgivenin subclause 6.8A.1in [3], #»'is determined from the antenna port used for

EPDCCH sansmission in subframe » -4, which is described i subclanse 6 8ASim [3]. A"

N ovcwoni. N . are determined as described in section 10.1.3.1. When two anterma
AALELGA Ry ECCE g~k
port tr:;msmission is conﬁgurc,d for PUCCH format 1a/1b, the PUCCH resource for antenna port

o {150}
p; is givenby nm’ggH = Ppeen 1

- for a single PDSCH transnussion onlv on the primary cell where there is not a corresponding PDCCH/EPDCCH
detected within subframe(sy n—%, where ke X and no PDCCH/EPD{CH indicating downlink SPS rclease
{defined in subclause 9.2) within subframe(s) n—4, where ke &, the UE shall use PUCCH format 1a/1b and
PUCCH resoutce ”EUL)(‘H with the value of ”IUL)CH is determined according to higher layer confignration and
Table 9.2-2. For g UE configured for two antenna port transmission for PUCCH format 1a/1b, a PUCCH
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resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource n“ ‘& y for

antenna port py and the second PUCCH resource n;U‘(g g for antenna port p., otherwise, the PUCCH

~ A,z
resource value maps to a single PUCCH resource 7,07y for antenna port pg.

- for M >1, and

- fora PDSCH transmission only on the prmary cell where there 15 not a corresponding PDCCH detecied
within subframe(s) »—4&, where Y e X and

- for an additional PDSCH transmission only on the primary cell indicated by the detectionof a
corresponding PDCCH m subframe »— &, where ;e K with the DAl value in the PDCCH equal to
1" (defined in Table 7.3-X), or

- for an additional PDCCH indicating downlink 3PS release (defined insubclause 9.2) in subfeame n— %,
where ;e K with the DATvalue inthe PDCCH equal to '1',

- the UE shall transnit 5 ( 0) h (E‘i in subframe n using PUCCH format 1b on PUCCH resource
ey Selected from A PUCCH resources Myeeyy, Where 0<7 < A1, according to Table

10.1.3.2-1 and Tuble 10.1.3.2-2 for A =2 and A =3, respectively. For a UE confignred with a
transmission mode that supports up to two transpott blocks on the primary cell, 4 =3 ; otherwise,

A=2.

- I the UE is not configured with the higher layver parameter FIMTA-MainConfigServCell-ri2 on
the pamary cell, the PUCCH resource ”pfcc;« . s determined according to higher laver
configuration and Table 9.2-2. The PUCCH resource pl)

JCCH L
[¢)] T N 7
Pproers = =M -m-1N_+m-N_,

is defermined as

+ v Thepe WD i mrvrf ovired o
P e+ Moo Where Nygeey 38 configured by
higher layers, ¢ is selected from {0, 1,2. 3} suchthat N <n... <N

c+l?
N, = max{ 0, {N L. V ~c—431/36 _‘} s and Popp 18 the number of the first CCE used for

transmission of the corresponding PDCCH in sobftame n—k, where k¢ K.

- If the UE is configured with the higher laver paramcter E/MTA-MainConfigServCell-ri2 on the
privaary cell, the PUCCH resource ”E}Sccm 1s determined according to igher layer configuration
and Table 9.2-2. The PUCCH resource n)

ey 18 determined as

- ifthe vaiue of & issame as the value of an element &', where %', e K, the PUCCH

. S iy . . M
is givenby Aplo, =(M'—2 =D N_+i2-N_ +n.0, + Ny

(L .
TCSOUICe 77 PUCCH

PUCCH, L
- otherwise, if the value of % is same as the value of an element & inset K, where
Fog 3 e K4 (defined in Table 10.1.3.1-1A, where "UL/DL configuration” in the table refers to the
higher laver parameter subfFamedssignment), the PUCCH 1esource Ay o o 16 given by
g 3 2 . PUCCH,1 >
KM )
T Npuccn ;

oL .
Ppgecy = (M =3 =1 N +13-N_y +nce

where M7 is the number of elements in the set K7 defined in Table 10.1.3.1-1A , where
¢ isselected from {0, 1, 2, 3} such that N, Snppp,, <N,

..... RS
N, _ma\w h BL (,*VRB e—4)}/3 i§> Reew, 19 the nurber of the first CCE vsed for
transmission of the corresponding PDCCH in subframe »# -4, and ‘V ecs » Niteen » 816

configured by higher layers.
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- For a UE configured with a transmission mode that supports up to two fransport blocks on the primary
cell, the PUCCH resowrce al ., 18 determined as #oo, = Mo + 1 HARQ-ACK (0} is the
ACK/NACK/DTX wesponse for the PRSCH without a corresponding PDCCH detected. HARQ-ACK(D)
is the ACK/NACK/DTX response for the first transport block of the PDSCH indicated by the detection of
a correspouding PDCCH for which the value of the DAI field 1n the corresponding DCI format is
cqual to 'l or for the PDCCH indicating downlink SPS release for which the valuc of the DAT ficld in
the corresponding DCT format 1s equal to '1". HARGQ-ACK(2) is the ACK/NACK/DITX response for the
second transport block of the PDSCH indicated by the detection of a corresponding PIXCCH for which
the valoe of the DA field in the corresponding DI format is equal to '1°.

- for M >1 and

~  for a PDSCH transmission only on the primary cell where there is not a corresponding EPDCCH detected
within subftame(s) n—k, where ke X and

- for an additional PDSCH transmission only on the primaary cell indicated by the detectionof a
corresponding FPDCCH msubframe » -k . where [ e K with the DAl value in the EPDCCH equal
to '1" {defined in Table 7.3-X), or

for an additional EPDCCH indicating dowudink SPS release (defined 1 subclanse 9.2) in subframe
n—k_ ,where ke X withthe BATvalue in the EPDCCH equal to ',

- the UE shall transnit 4 ({ 0} b (g} m subframe » wsing PUCCH format 1b on PUCCH resounrce

(D
pyecu

selected from A PUCCH resources /) cey, where 0<7 < 4—1, according to Table
10.1.3.2-1 and Table 10.13.2-2for A=72 and 4 =3, respectively. Fora UL configured with a
{ransmission mode that supports up 1o two transport blocks on the primary cell, A = 3 ; otherwise,
A=12.

- Ifthe UE 1s not configurcd with the higher layer parameter EIMTA-MainConfigServCell-ri2 on
the primary cell, the PUCCH resonrce n;}mm is determined according to higher layver

configneation and Table 9.2-2. The PUCCH resource sy, , i determined as

- IEPDCCH-PRB-set g is configured for distributed {ransimission

nt--1
a c 3
[ g 7 Aj (el
nPLr‘(ZCH,l =7 ZEZCCE.q + 2_, N ECCE gn—i; + ‘/‘X/ZR() + N PUCCH.q
il=0

- HEPDCCH-PRB-set g is configured for localized transmission

s N, o .
{1y ECCE.q r ECCE.q 7 a1, Arfel)
gl [t e SN B4 V) . J B -+ —+ -+ N
Fprceny = N ECCE.q Ny + ) N FeCE gk, T A 4po N PUCCH.q
! i1
_*'RB ii=0

where Hgoopg 18 the number of the first ECCE (e, lowest ECCH index used to construct the
EPDCCH) used for transmission of the corresponding DCI assignroent 1o EPDCCH-PRB-set
giosubframe n-k . N(ﬁimq for EPDCCH-PRB-set ¢is configured by the hugher layer
parameter pucch-ResonrceStartOffset-ril, N [};,;(“7 for EPDUCH-PRB-set gin subframe
n—k 1s given in subclause 6. 8A. L in [3], 7' is determined from the antenna port used for
EPDCCH transmission in subframe » — 4 which 15 described in subclanse 6.8A.5 in [3]. If

m=0, A, isdetermined from the HARQ-ACK resource offset field in the DCI format

AR
of the corresponding EPDCCH as given in Table 10.1.2.1-1. 1 m >0, A, is determined

from the HARGQ-ACK resource offset ficld in the DCI format of the corresponding EPDCCH
as given in Table 10.1.2.1-2. If the UE is configured to momtor BPDCCH in subframe n—1£,,
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N

HCCE g n—k;

UE inspbfrarie » -k, . If the UE is oot configured to monitor EPDCCH insubfrarien — & .

is equal to the mumber of ECCEs in FPDCCH-PRB-set g configured for that

N FCCE g+, 18 eqgual to the number of ECCEs computed assuming EPDCCH-PRB-set gis
configured for that UE in subframen — &, . For normal downlink CP, if subframe n -k, isa

special subframe with special subframe configuration 0 or 5, N qn—i-, 18 cqual to 0. For

extended downlink CP, if subfraree n - &, is a special subframe with special subframe

configuration 0 o4 o1 7. Nypop 0 18 equal to 0.

- If the UE is configured with the hjghc,r layer parameter KiIMTA-MainConfigServCell-r12 on the

primary cell, the PUCCH resource np JOCH 1§ determined according to higher layer configuration

and Table 9.2-2. The PUCCH resource np‘U,C,Cy

1 15 defermined as

- FEPDCCH-PRB-set 7ig configured for distributed transmission

id-1
i} + T 5 - 7 7iel)
pyceni = T Z\I[r(; prs ZNK(; an-id T Aypa + 7“’muqu
im0 =0

I EPDCCH-PRB-set 9 is configured for localized transmission

(1) ngLtz o " I f oA ED
Fprcen; = z N i, EA’ pecEgnrt T "+ Alpo + Npgecng
ii=0 i1=0

where

. k. N k' k.ek' id =
- ifthe value of "7 issameasthe value of anindex 7, where ~ 2 then ! “

i ek
otherwise, i the valne of “m s same as the value of anindex "7, whexe 7 , then

74 = 13’

- andwhere Fgeep o s the mumber of the first ECCE (e, lowest BCCE index used to construct
the EPDCCH) ubbd {for transmission of the corresponding DI assignment in EPDCCH-PRB-
set g insubframe 11—k, N;blécﬂ,q for EPDUCH-PREB-set ¢ is configured by the higher

7 CE — - S . .
Jayer parameter pucch-ResourceStartOffsei-v1] , N LC ¥ for EPDCCH-PRB-get gin

subframe 72—k, is given in subclause 6.8A.1 in ;3], ' is determined from the antenna port

m
used for EPDCCH transmussion in spbiramie » — & which is described in subclapse 6.3A 5 m
3] § Al s 3 A ac daceriing 3% oot
Bl A g, N e gt 1‘\: ccE gn i T detennined as described in section 10,131
- Fora UE configured with a tramrris*;ion mede that supports up to two transport blocks on the

primary cell, the PUCCH resource myy)cy, 5 determined as ni)c o, = Apyeen, +1.HARQ-

ACK{D} 1s the ACK/NACK/DTX response for the PDSCH without a correspouding EPDCCH
detected. HARQ-ACK() 1s the ACK/NACK/DTX response for the first transport block of the
PDSCH mmdicated by the detection of a corresponding EPDCCH for which the value of the DAI
field in the corresponding DCI format is eqgual to '1' or for the EPDCCH indicating downlink SPS
release for which the value of the DAT field 1n the corresponding DCI format is equal to "1
HARQ-ACK(2) is the ACK/NACK/DTX response for the second transport block of the PDSCH
1ndicated by the detection of a corresponding EPDCCH for wlhich the value of the DA ficld 1o the
corresponding DI fornmat is equal to '1'.

{or A > i and
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- for a PDSCH transmission only on the primary cell indicated by the detection of a comresponding PDCCH in
subframe n—k . where e K withthe DAIvalue in the PDCCH greater than "I’ (defined in Table 7.3-20,

or

- fora PRCCH indicating downlink SPS release (defined in subclause 9.2) in subframe n—4 . where ke &
with the DAY value 1n the PDCCH greater than 1Y, or
for A7 =9 and for a PDSCH transmuission only on the primary cell indicated by the detectionof a
correspondreg PDCCH 1 subframe » -4, whete ke K with the DAIvalue in the PDCCH equal to "1
{defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmmission in subframe(s} » -4, where
ke K with the DAL value equal to ', or
for A7 =9 and for a PDCCH ndicating downlink SPS release {defined in subclanse 9.2} in subframe
n—k ,where ke K with the DAl value in the PDCCH equal to “U {defined in Table 7.3-X) ot being the
first PDCCH/EPDCCH transmission i subframe(s) »n—#&, where &t ¢ & with the DAI value equal to 'T',

a7 )

- the UE shall use PUCCH format 4 and PUCCH resource i’ig.L ”& where the value of #yjroy 15

deternrined according to higher laver configuration and Table 10.1.2.2.3- 1 and the TPC ficldina PD(’( H
assignment with DA vahue greater than '} (defined in Table 7.3-X) or with DA value equal to “1°, not
being the first PDCCH/EPDCCH assignment in subframie(s) n—k , where & & K with the DAl value
cqual to '1', shall be used to determine the PUCCH resource value from one of the four PUCCH resource
values configured by higher layers, with the mapping defined in Table 10.1.2.2.3-1. A UE shall assunec

that the same HARQ-ACK PUCCH resource value is transnyitied on ai! PDCCH assignments used to
determine the PUCCH resource values within the subframe(s) n—-%, where £ e K.

for A >1 and

for a PDSCH teansmission only on the primary cell indicated by the detection of a comresponding EPDCCH
m subframe p % , where %, e K with the DA value in the EPDCCH greater than '1' (defined in Table
7.3-X}, or

- for an EPDCCH indicating downlink 5PS release (defined in subclanse 9.2) in subframe 5 — %, where
k,, e K withihe DAI value in the EPDCCH greater than 'E, or

- for A/ =9 andfora PDSCH transmission only on the primary cell indicated by the detection of a
corresponding EPDCCH insubframe 5 —f , where k= K with the PAT value in the EPDCCH equalto 'l
{defined in Table 7.3-X) not being the first PDCCH/EPDCCH transmission in subframe(s) » -4, where
ke K with the DAY value equal to '}, or

- for A/ =9 and for an EPDCCH indicating downlink SPS release (defined in subclause 9. ’2‘; in subframe
n—k .where ke K withthe DAl value in the EPDCCH equal to °U (defined in Table 7.3-X) not being

the f}rsi, PDCCH,’EPDCC}-} transmission in subframe(s) n -4, where &+ e X with the DAl value equal to ',
7)

the UE shall use PUCCH format 4 and PUCCH resounrce nE\ CEE where the value of /’ZPY con 15

determined according to higher laver confignration and Table 10.1.2.2.3-1 and the BARG-ACK resource
offset field in the DI format of the corresponding EPDCCH assignment with DAT value greater than 't
or with DAI value equal to 17 (defined in Table 7.3-X), not being the first PDCCH/EPDCCH assignment
i subfrarie(s) n—k.where ke £ with the DA value equal to "1, shall be used to detenuine the
PUCCH resource value from one of the four PUCCH resource values confizured by higher lavers, with
the mapping defined in Table 10.1.2.2.5-1. A UE shall assume that the same HARQ-ACK PUCCH
resource value is transmitted on all EPDCCH assignments used to determine the PUCCH resource values
within the subframe(s) n—4&, where ke X,

- I the UL/DL configurations of all serving cells are the same, for a PDSCH transmission on the secondary cell
indicated by the detection of a corresponding PDCCH/EPDCCH within subframe(s) n—%, where ke K | the
UE shall nse PUCCH foomat 4 and PUCCH resource nf, C} » where the value of n(, é’é 5 18 determined

according to higher laver configuration and Table 10.1.2.2.3-1 and the TPC field in the comesponding
PRCCH/EPDCCH shall be used to determmne the PUCCH resource valne from one of the four resource values
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configured by higher layers, with the mapping defined in Table 10.1.2.2.3-1. For TDD UL/DL configurations 1-
6, if a PRCCH comesponding to a PDSCH onthe primary cell within subframe(s) n—%, where k=K ,ora
PDCCH indicating downlink SPS release (defined in subclavse 9.2) within subframe(s) n—4,where ke X | is
detected, the TPC field in the PDCCH with the DAY value greater than ' or with DAl value egual to 1, sot
being the first PDCCH/EPDCCH transmission in subframe(s) n—k ., where b ¢ K with the DAIT value equal to
1" {defined in Table 7.3-X), shall be used to determine the PUCCH resource value fron: one of the four resource
vahies configured by higher layers, with the mapping defined in Table 10.1.2.2.3-1. A UE shall assunic that the
same HARQ-ACK PUCCH resource vahue is transmitted on all PDCCH assignments in the pamary cell and 18
each secondary cell that are used to determined the PUCCH resource value within the subframe{s) n—4 , where
£ e K . For TDD UL/DL configorations 1-6, if an EPDCCH corresponding to a PDSCH on the primary cell
within subframe{s) n—%, where ke K, or an EPDCCH indicating downlink SPS release (defined in subclause
9.2) within subframe(s) n—k, where ke X, is detected, the HARG-ACK resource offset field in the DCI
format of the corresponding EPDCCH assignment with the DAT value greater than 't (defined in Table 7.3-X) or
with DAY valoe egual to 17, oot being the first PDCCH/EPDCCH transunssion in subframe(s) n—% . where
ke K with the DAY value egual to ', shall be used to determine the PUCCH resource value from one of the
four resource values configured by higher Javers, with the mapping defined in Table 10.1.2.2.3-1. A UE shall
assume that the same HARQ-ACK PUCCH resource value 1s transmitted on all EPDCCH assignments in the
primary cell and in each secondary celi that are used to determined the PUCCH resource value within the
subframe(s) n—4&, where ke K.

- I the UL/DL configurations 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 -4, where
ke X, the UE shall use PUCCH format 4 and PUCCH resousce n(ijféfi where the valee of ;'zé,f;'géH I8
detenmined according to higher laver configuration and Table 10.1.2.2.3-1 and the TPC ficld 1n the
cotresponding PDCCH/EPDCCH shall be ased to determine the PUCCH resource value from one of the four
resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.3-1. Fora UL/DL
confignration of the primary cell belonging to {1,2,3,4,5,6} as defined in subclause 10.2, if a PDCCH
corresponding to a PDSCH on the primary cell within subframe(s) n—4, where Lt e X, ora PDUCH indicatng
downdink SPS release (defined in subclause 9.2) within subframe(s) n—k , where ke K | is detected, the TPC
field i the PDCCH with the DAI value greater than '1' (defined in Table 7.3-X) or with DAT value equal to 17,
not being the first PDCCH/EPDCCH transmission in subframe(s) » -k, where £ e K with the DAT value
equal to '1', shall be used to determine the PUCCH resource value from one of the four resource vahies
confignred by higher layers, with the mapping defined 1n Table 10.1.2.2.3-1. A UE shall assume that the same
HARQ-ACK PUCCH resource value 1s transyuitted on all PDCCH assignments in the prmary cell and in each
secondary cell that are nsed to determined the PUCCH resource value within the subframe(s) n—4&, where
ke K . 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 PDSCH on the primary cell within subframe(s) n-k, where ke X | oran
EPDCCH indicating downlink SPS release (defined in subclause 9.2) within subframe(s) n—£&, where ke K,
is detected, the HARQ-ACK resource offset field in the DCI format of the comesponding EPDCCH assigriment
with the DAL value greater than '} or with DA valie equal to “1’, not being the first PDCCH/EPDCCH
transmission in subframe(s) » -4, where &k = K with the DAI value equal to '1', shall be used to deternine the
PUCCH resource value from one of the four resource values configured by higher lavers, with the mapping
defined in Table 10.1.2.2.3-1. A UE shall assume that the same HARQ-ACK PUCCH resource value 18
transmitied on all EPDCCH assigraments in the primary cell and 10 each secondary cell that are used to
determined the PUCCH resource vabae within the subframe(s} n- 4, where ke X .

10.1.3.2.3.2 PUCCH format 4 HARQ-ACK procedure with adaptive codebook

The procedure in this subclause applies to a UE configured with PUCCH format 4 and codebooksize Determmnation-ri3
={.

If a UE is confignred with the higher layer parameter KiATA-MainConfigServCeli-r12, then K'=K where the set K 18
defined in Table 10.1.3.1-1 (where "UL/DL configneation” 1a the table refers to the higher layer parameter

subframeAssignment), and M 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 this subclanse X 1s as defined in Sec 10.2, and A4 is the number of elements inthe set XK.
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If a UE is confignred with more than one serving cell and if at least two cells have different UL/DL configurations, then
K in this subclause efers to K . {(as defined in subclanse 10.2) , and A/ is the number of elements inthe set X

For TDD HARQ-ACK transmission with PUCCH format 4 and sub-frame n with A 21 and more than one
configured serving cell, where A7 is the number of clements in the set X, the UE shail use PUCCH resontee ng}g&i

(3.5)

Of Muyeen

‘1 for transmission of HARQ-ACK and scheduling request (if any) and pertodic CSI (f any) 1
subframe » for 7 mapped to antenna port p where

T

~ W the UE is not configured with the higher layer parameter FIMTA-MainConfigServCell-r1 2 on the primary cell,

- for a single PDSCH transmission ondy on the primary cell indicated by the detection of a corresponding
PDCCH i subframe n %, where k< i, and both the counter DATvalue and the total DATvalue in the

PDCCH are equal to '] (dehnsd in iabie 3.2.1-1), 01

- for a single PDCCH mdicating dowulink SPS release {defined in subclause 9.2} in subframe p - &, where
& e K , and both the counter DA value and the total DAT value in the PDCCH are equal to 'L,

the UE shall use PUCCH format 1a/1b and PUCCH resource n?lﬁm with

I, 15 o 7 1 prs | .
fié ‘&’H =M -m-1 N +m-N_ +0g, + Nivecn fot antenna port py, where Nl is
configured by higher layers, ¢ isselected from {0, 1, 2, 3} suchthal N_<#n,., <N .

N, = max{(), h EN% (’\’RB ~c—411/36 _l} s and Pecp 15 the number of the first CCE used for
transmission of the corresponding PDCCH in subframe n—k,, where § < K. When two antenna port

transmission is configured for PUCCH format 1a/1b, the PUCCH resource for antenna port py 3s given

- If the UE is configured with the higher layer parameter ZIMTA-MainConfigbervCell-r12 on the primary cell,

- fora single PDSCH transmission only on the primary cell indicated by the detection of a corresponding
PDCCH insubframe p -k, , where & e K, and both the counter DA value and the total DAT value inthe

PDCCH are equal to "1 {defined in Table 7.3.2.1-1), or
for a single PDCCH indicating downlink 5PS release (defined in subclause 9.2) in subframe » %, where
ke K . and both the connter DAL value and the total DAI value in the PDCCH are equal to 'L,
- the UFE shall use PUCCH format 1a/1b, and
- i the value of ks same as the value of anelement &', . where ', e A7, the PUCCH rescurce
(LY ¥} Y \ ro r e} .
Fpieen 18 givenby nPL ren =M —i2 -1 N +i2- N + g, +N ”L)CC _—
otherwise, if the value of % is same as the value of an clement ki‘; inset K7, where
ki e K (defined in Table 10.1.3.1-1A, where "UL/DL configuration” in the table refers to the higher
layer parameter subfraomedssignment), the PUCCH resounrce nplu?u is given by

5 K4
”’m'(\u UV‘I =31 N +i3-N e, + Nooecn s

where M is the number of elements in the set K7 defined in Table 10.1.3.1-1A , where ¢ is
selected from {0, 1,2, 3} such that N_ <7, < Ny

DL ®B DL . o ,
[Ny (NS c—43]/36 f where Nop  is determined from the primary

N, = max{ 0, _

cell, .., 15 the number of the first CCE used for transnission of the corresponding PDCCH in
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. rRA e . ; - . .
swbframe n -k L and Nojocw . Npdeon > ate configured by higher lavers. When two antenna port
transmission 18 configured for PUCCH format 1a/1b, the PUCCH resource for anfenna port p; i

: SR IS SR V) B
given by #giccn 7Aoo +1

fnYs

~ W the UE is not configured with the higher layer parameter FIMTA-MainConfigServCell-r1 2 on the primary cell,

- for a single PDSCH transmission ondy on the primary cell ndicated by the detection of a corresponding
EPDCCH insubframe n—/£ , whete ke X, and both the counter DAT value and the total DAT value i the

EPDCCH are equal to '1' {defined in Table 7.3.2.1-1), or
- for a single PDCCH mdicating dowulink SPS release (defined in subclause 9.2} in subframe p» - &, where
& e K , and both the counter DA value and the total DAT valoe in the EPDCCH are equal to '1,
the UE shall use PUCCH forraat 1a/1b and PUCCH resource ngu';'\’w ziven by
- WEPDCCH-PRB-set g is configured for distribuied transnxission

m=1i
L oasED

cop T Hpccpg T };_A"NECCE.Q&W—/.’” A gy + N PUCCH.q
1=

- HWEPDCCH-PRB-set ¢ is configured for localized transmission

) N N -l .
{1, i TECCE g X a7 oA . oariely
Apucen NE Nig 0+ i jvECCE.qAn—k_,l FHHA oy + N PUCCH g
RANY] F

where o, s the number of the first ECCE (e, lowest ECCE index used to construct the
EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set gin
sabframe -k, /“fé;ﬁécgﬂ for EPDCCH-PRB-set g 1s configured by the higher layer parameter
pucch-ResourceStantOffset-ril , N ég“’“’ for EPDCCH-PRB-set g insubframe -k is givenin
subclause 6.8A.1 i |3, 7'is deternuned from the antenna port used for EPDCCH transmission in
subframe 2 — £, which is described in subclanse 6.8A5 in [31.If m =10, A, is determined from
the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in
Table 10.123-1L.H m>0, A, isdetermined from the HARQ-ACK resource offset field in the
DCT format of the correspoading EPDCCH as given in Table 10.1.3.1-2. i the UE 15 conligured to
monitor EPDCCH insubframe n—4,. Npoop

R

is equal to the number of ECCEs in

EPDCCH-PRB-set g configured for that UE in subframe 7 - &, . If the UE is not configured to
monitor EPDCCH fn subframer &, Npeop,, o 15 equal o the number of ECCEs computed
assuming PPDCCH-PRE-set g is configured for that UE in subframe » -/, . For normal downhnk
CP, if subframe 5 k&, 13 a special subfrare with special subframe confignration 0 o1 3,

N ECCE gk, 35 €qual to O. For extended downlink CP, if subframe n -4, s a special subframe with

special subframe confignration 0 or 4017, N is equal to 0. When two antenmna port

ECCE gk,

transmission is configared for PUCCH format 1a/1b, the PUCCH resource for anfenna port py I8

. LBy (LB
givenby Hoitia = oo +1

- If the UE is configured with the higher layer parameter ZIMTA-MainConfigbervCell-r12 on the primary cell,

- fora single PDSCH transmission only on the primary cell indicated by the detection of a corresponding
EPDCCH insubframe -k, where 4 e K. and both the counter DA value and the fotal DAL value in the

EPDCCH are equal to "1 (defined in Table 7.3.2.1-1), or
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- for a single PDCCH indicating downlink SPS release {defined in subclause 9.2} in subframe -k, where
&, € K , and both the counter DA value and the total DA value in the EPDCCH are equal to ',

- the UE shail use PUCCH formuat 1a/1b and PUCCH resounrce izlffé)u givenby

- if EPDCCH-PRB-set 9is configured for distributed transnussion

id--1 i5-1
. 7 I rieh
Moieen = Huccpg T " ncnfq,, T ’7\’ Bt T o T Nuce “Ha
i1=0 oY

- EPDCCH-PRB-set 7 is configured for localized transmission

4,p) | CCE g FECCEq ¥ " 7 gt AL riel)
”"UQL‘{ N 1 Lo " ECCE g n—i, t ZA BCCE gn-ki . AARG \’PLCCFX"
LY RB i i1=0 i1=0

where

if the value of & is same as the value of anindex &7, where &', e &7, then 4 =12,
- otherwise, if the valne of & is same as the value of anindex %73, where k] ¢ K, then i4 =43

and where Hppop, 18 the mumber of the fiest ECCE (1. lowest ECCE 1ndex used to construct the

EPDCCH) vsed for transmission of the correspouding DI assignment in EPDCCH-PRB-set ¢ in
subframe 72 - km , Y fgi g Jor EPDCCH-PRB-set ¢ is configured by the higher layer
patarneter pucch-ResourceStartOffeet-#11, N %.g'“ﬁq for EPDCCH-PRB-set g in subfeame

#7 - kﬁ, is given in subclanse 6.8A.1in {3], #'is detenmined from the antenna port used for
EPDCCH transmission in subframe y -k, which is described in subclause 6.8A 5 in 31 A,

N Fqni', N ECCE gkt 3T determined as descrbed in section 10.1.3.1. When two anfenna

port tEatsInIssing 18 c,onhgmed for PUCCH format 1a/h, the PUCCH resource for antenaa port

(L7 -
p, s givenby nﬁcu

- for a stagle PDSCH transnussion oaly on the primary cell where there is not a corresponding PDCCH/EPDCCH
detected within subframe{sy n-/%, where ke X and no PBCCH/EPDCCH indicating downlink SPS release
{defined in subclause 9.2) within subframe(s) n -4, where & € X | the UE shall use PUCCH format 1a/1b and
PUCCH resource }’IE,U’&H with the valee of }’IE,U’&H is determined according to higher layer configuration and
Table 9.2-2. For a UE configured for two antenna port transnission for PUCCH format 1a/1b, a PUCCH

resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource ni‘;

antenna port py and the second PUCCH resource ;’IJU; }m for antenna port py, otherwise, the PUCCH

resource value maps to a single PUCCH resource ”»1 ,”) o for antenna port pg.
for M >1 and

for a PDSCH transraission only on the primary cell where there is not a corresponding PDCCH detected
within subframe(sy n-k, where e X and

- for an additional PDSCH transmission only on the primary cell indicated by the detectionof a
corresponding PRCCH in subframe »— £, where &« K with both the connter DAT value and the total
DATvahe in the PDCCH equal to 'l (defined m Table 7.3.2.1-1}, or

- for an additional PDCCH indicating downlink 3PS release (defined insubclause 9.2) in subfeame n—%
where ;e K with both the counter DAT value and the total DAI vahie in the PDCCH equal to 1,
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- the UE shall transnit 5 ( 0} h (1} in subframe n using PUCCH format 1b on PUCCH resource
ey Selected from A PUCCH resources Myeeyy, Where 0<7 < A1, according to Table

10.1.3.2-1 and Tuble 10.1.3.2-2 for A =2 and A =3, respectively. For a UE confignred with a
transmission mode that supports up to two transpott blocks on the primary cell, 4 =3 ; otherwise,

A=2.

- I the UE is not configured with the higher layver parameter FIMTA-MainConfigServCell-ri2 on
the primary cell, the PUCCH resource ﬂPﬁCCb . 15 determined according 1o higher laver

configaration and Table 9.2-2. The PUCCH resource nf)
Ppjeoyy = (M —m=1)-N_+m-N
higher layers, ¢ is selected from {0, 1,2, 3} such that N_<+

CCE,m

can B8 deternained as
(1} (1)
en F i+ Npioey where Nygeep IS configured by

<N, 4l

mdx{(; {N (N’RB - 4)}/36 | } s and Pope o 38 the number of the first CCE used for

transmission of the corresponding PDCCH in subftame n-k, where & K.

- If the UE is configured with the higher laver paramcter E/MTA-MainConfigServCell-ri2 on the
privaary cell, the PUCCH resowrce ”E}Sccm is determined according to higher layer configusation

and Table 9.2-2. The PUCCH resource nl))

ey 18 determined as

- the value of £ issame as the value of an element 4", , where %', e K, the PUCCH

(1)
+ N

TESOUICE /1 pylcyy ; 1S BIVER BY Aotcess =(M'—i2=1-N_+i2- N +5cee, PUCCH |

- otherwise, if the value of % is same as the value of an element &) inset K7, where
k4 e K7 (defined in Table 10.1.3.1-1A, where "UL/DL configneation” in the table refers to the

higher laver parameter subframedssignment), the PUCCH resource i‘z;dccﬁ i is givenby

(4 - “DN 43N+ Ve .
PpOCoH = (M DN +3-N oy +i0es, + Neyeon s

where M7 s the number of clements in the set X' defined in Table 10.1.3.1- 1A , where
¢ isselected from {0, 1, 2, 3} suchthat N < <N,

N —ma\m [{ oy NS e -]/ 36 j}, Recsn 16 the uober of the first CCE wsed for

e . . N FKA 1
" . o s s g e 1Y 3 ! 7
transmission of the corresponding PDCCH in subframe -k, . and Nyjcey . Nigeey - 41€
configured by higher layers.

- For a UE configured with a transmission mode that supports up to two transport blocks on the primary
cell, the PUCCH resource 70 is determined as 23y = Aoieen; + 1 JARQ-ACK(0) is the

“T CCH 2
ACK/MNACK/DTX response for the PDSCH without a cora‘upond}ng PD(‘( 'H detected. HARG-ACK(H
is the ACK/NACK/DTX response for the first transport block of the PDSCH indicated by the detection of
a corresponding PDCCH for which the value of both the counter DAI field and total DAT field in the
corresponding DCT format 1s equal to '’ or for the PDCCH indicating downlink SPS release for which
the value of both the counter DAIT field and total D AT field 16 the corresponding DCH fonmat is equal
t0 '} HARG-ACK(Q2) is the ACK/NACK/DTX response for the second transport block of the PIDSCH
indicated by the detection of a corresponding PDCCH for which the value of both the counter DAI
field and the total DAT ficld in the corresponding DCI format is equal to 'l

-~ for M >1 and

- fora PDSCH transmission only on the pomary cell where there 1s not a corresponding EPDCCH detected
within subframei(sy n—k, where b e K and
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- for an additional PDSCH transmission only on the primary cell indicated by the detectionofa
coreesponding EPDCCH in subframe n -k, where & = K with both the counter DA value and the

total DAL value in the EPDCCH equal to 't (defined 1n Table 7.3.2.1-1), or

- for an additional EPDCCH indicating downlink SPS release (defined 1n subclanse 9.2) in subframe
-~k . where & e K withboth the counter DA value and the total DAT value m the EPDCCH equal to
rl!’

- the UE shall transmit p ({3), b { }) in subframe » using PUCCH format 1b on PUCCH resource

n . selected from A PUCCH resoutces /o, Where 0575 A—1, according to Table
10.15.2-1and Table 10.13.2-2 for 4 =2 and A =3, respectively. Fora UE configured with a
transmission mode that suppotts ap to two transport blocks on the primary cell, 4 = 3 ; otherwise,

A=2.

- I the UE is not configured with the higher layver parameter FIMTA-MainConfigServCell-ri2 on
the primary cell, the PUCCH resource 7( ., is determined according to higher layer

configuration and Table 9.2-2. The PUCCH wesource 71y, 15 determined as

- HEPDCCH-PRB-set ¢ is configured for distributed transnussion

m-1
SO SN D)
e R T e TR rocEgnk, T Aupo Nivteng
i1=0

- W EPDCCH-PEB-set ¢ 1s configured for localized transmission

e - e LoD
Hpicen: = HHA e+ Npoceng

where Agocp 18 the oumber of the first BECCE (e, lowest ECCE index used to construct the
EPDCCH) used for transmission of the corresponding DCT assignment in EPDCCH-PRB-set
ginsubframe 5k, N%éc}m for EPDCCH-PRB-set ¢is configured by the higher layer

parameter pucch-ResourcedtartOffset-ril | T‘J;g; CE for EPDCCH-PRB-set g in subframe
n -k, is given in subclanse 6.8A.1 in [3], 7' 1s deternrined from the antenna port used for
EPDCCH trausimission i subframe » — k& which is described in subclause 6. 8A S in [3]. If
m=0, A ., isdetermined from the HARQ-ACK resource offset field in the DCI format

of the corresponding EPDCCH as given in Table 10.1.2.1-1. 5 m >0, A,,, is determined
from the HARQ-ACK resonrce offset field in the DCI format of the corresponding EPDCCH
as given in Table 10.1.3.1-2. I the UE is configured to monitor EPDCCH i subframe -k, .

N

ECCE g n—k,

18 equal to the number of ECCEs in EPDCCH-PRB-set ¢ configured for that

UE i subframe 5 £, . If the UE is not confignred to monitor EPDCCH 1o subframen %,
N FCCE g u-r, 18 cqual to the number of ECCEs computed assuming EPDCCH-PRB-set ¢is
configured for that UE in subframe n — &, . For nonmal downhink CP, if subframe n -4, isa
special subframe with special subframe configuraion O or 5, Nyoop 0

extended downlink CP, if subframe » -4 is a special subframe with special subframe

is equal to 0, For

configuration O o4 017, Nyeow o, is equatto 0.
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- If the UE is configured with the higher laver paramcter E/MTA-MainConfigServCell-ri2 on the
primary cell, the PUCCH resouice n;‘jc” o 15 determined according to higher layer configuration

and Table 9.2-2. The PUCCH resontce mly) .y, is determined as

- IFEPDCCH-PRB-set ¢ is confignred for distributed transavission

i5-1

0 _ + X ‘S‘ N’ ny + Nb
7 PUCCHE — ": CCE ”LCE g.icly - o ECCE g0k} ! 4?0 PUCCH g

i1=

I EPDCCH-PRB-set 7 is configured for localized transmission

i4-] i5-)

(1) ‘T\"‘ 7! 7 & riel}
ppccn,i 2 e i Z’\’“ i #0 A o+ Novtcn
i1=0 i1=0

where
. k.. - s E._ ek -
- ifthe value of "7 is same as the vahue of an index © 2, where 25" then 14712,
o k. K ekt
otherwise, 1f the value of ™ is same as the value of anndex 72, where ™3 , then

i4=1i3

- andwhete Fgoeg, s the number of the first ECCE (e, lowest HCCE index used to construct
the EPDCCH) used for transxrission of the corresponding DCI assignment in EPDCCH-PRB-
set g in subframe 72+ VP;MHH for EPDCCH-PRB-set ¢ s configured by the higher

layer parameter pucch-ResourceStartOffset+i 1, N gy PCCE for EPDCCH-PRB-set g in
subframe # — k is given in subclanse 6.8A 1 in {3], #'is determined from the antenna port
used for LPDQ(H transmission in subframe » — & which 18 described in subclanse 6.8A.5 in

Bl Ao, Necengon, N o it 47C determined as deseribed in section 10.1.3.1.

- Fora UE confignred with a trammic;qmn mode that supports up to two transport blocks on the
primary cell, the PUCCH resource ny ey, is determined as njyoy. = Appee + 1. HARQ-
ACK{0) 15 the ACK/NACK/DTX response for the PDSCH without a corresponding EPDCCH
detected. HARQ-ACK(1) is the ACK/NACK/DTX response for the first transport block of the
PDSCH indicated by the detection of a corresponding EPDCCH for which the value of both the
counter DA] field and the total DAT field 1p the correspounding DT forat is equal to 't or for the
EPDCCH indicating downlink SPS release for which the value of both the counter DAI field and
the total DAT ficld in the corresponding DCI format is equal to 'I'. HARG-ACK(2) is the
ACK/NACK/DTX respoanse for the second transport block of the PDSCH indicated by the
detection of a corresponding EPDCCH for which the value of both the counter DA field and the
total DAI ficld in the corresponding DCI format 1s equal to *1"

- if 3 PDSCH transmission is indicated by the detection of a corresponding PDCCH/EPDCCH in subframe
n—k ,where ke & with either the courder DAJ value or the total DAL valve in the PRCCH greater than '1
{defined 1n Table 7.3.2.1-1) on the primary cell, or

~ if a PDCCH/EPDCCH 1ndicating dowanhisk SPS release {(defined in subclanse 9.2) is detected in subframe
n-k_ ,where ke & witheither the DAT value or the total DAL value in the PDCCH greater than '1' on the

primary cell, or

i a PDSCH transanssion is indicated by the detection of a comresponding PDCCH/EPDCCH in subframe
n—k where £ € K onasecondary cell,
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- if the total number of HARQ-ACK bits %% and scheduling request bit O (if any) and periodic CS1 bits

O gy GF any) is more than 22, the UY shall use PUCCH format 4 and PUCCCH resource ”iiugii where

the value of ﬁ'g,l {(h is determined according to higher layer configuration and Table 10.1.2.2.3-1. Denote

' as the set of confignred serving cells for the UE. Denote £

smailest

1s the smallest value 1n U K, such

ce
that PRDCCH/EPDCCH scheduling PDSCH or indicating DL SPS release 18 detected 1n subframe
n—k onserving cell ¢ and £ e K, . The TPC field in a PDCCH/EPDCCH scheduling

smiatiesi smatlest

PDSCH or indicating downlink SPS release in subframe 11— K& onascrving cell ¢ satisfving

smallest
K e €K shall be nsed to deterniine the PUCCH resource vatue from one of the four resource values
configured by higher layers, with the mapping defined in Table 10.1.2.2.3-1. A UE shall assume that the
same HARQ-ACK PUCCH resource value is transmitted on any PDCCH/EPDCCH scheduling PDSCH or
indicating downlink SP5 release in subframe 71— 4 on any serving cell ¢ satisfying & ek .

smaiiest smallest

- if the total ruseber of HARQ-ACK bits &% and scheduling request bit O (if any) and periodic €81 bits

O (if any) is no more than 22, the UE shall use PUCCH format 3 and PUCCCH resource n? con

P-CsI
where the value of i’lp (*cs is determined according to higher layer configuration and Table 10.1.2.2.2-1.

Denote ' as the set of configured serving cells for the UE. Denote & is the smallest value in

smallest
UK . such that PRCCH/EPDCCH scheduling PDSCH or indicating DL SPS release is detected in
ceC
subframe n—k_ . ouservingcell Cand &, € K. The TPC field in a PDCCH/EPDCCH

qch;d;ﬂmg PDSCH or indicating downlink SPS release in subframe 71~ onasecrvingcell ¢

R maliest

satisfying & K_ shall be used to determine the PUCCH resource value from one of the four

1eSOUICe Valus,s conﬁgured by higher lavers, with the mapping defined 1n Table 10.1.2.2.2-1. A UE shall
assume that the same HARQ-ACK PUCCH resource value is tmnqmiﬁﬂd onany PDCCH/EPDCCH
scheduling PDSCH or indicating downlink SPS release in subframe n—#x, ., onany servingcell ¢

satisfyiog k e K. If a UB is configured for two antenna port transmission for PUCCH format 3. a

smallest

PL,CCH resource vahie in Table 10.1.2.2.2-1 waps to two PUCCH resources with the first PUCCH resounrce

o

}zé,f ey for amtenna port pg and the second PUCCH resource ”m ily for antenna port py, otherwise, the

PUCCH resource value maps to a single PUCCH resource nm ru 11 for antenna port pg.

10.1.3.24 PUCCH format 5 HARQ-ACK procedure

TPD HARQ-ACK feedback procedures for a UE configured with PUCCH format 5 and codebooksizeDetermination-
ri3 = 1 is described in section 10.1.3.2.4.1.

TDD HARQ-ACK feedback procedures for a UE configured with PUCCH format 5 and codebooksizeDetermination-
713 = 0 1s described in section 10.1.3.2.4.2,

10.1.3.2.4.1 PUCCH format § HARQ-ACK procedure without adaptive codebook

The HARQ-ACK feedback procedure for PUCCH format S HARQ-ACK procedure is as descabed in subclause
13.1.3.2.3.1, by meplacing n]')f'g;} o withi’iéi}géﬂ .
10.1.3.24.2 PUCCH formal 5 HARQ-ACK procedure with adaptive codebook

The HARQ-ACK feedback pmccdure for PUCCH format 5 HARQ-ACK procedure 15 as described in subclause

10.1.3.2.3.2, by replacing }’1}‘,{ {(b with ﬂg ré%
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10.1.3A FDD-TDD HARQ-ACK feedback procedures for primary cell frame
structure type 2

AE is configured by higher lavers to use either PUCCH format 1b with chanoel selection or PUCCH format 3/4/5 for
transmission of HARQ-ACK.

For a serving cell, if the serving cell is frame structure type 1, and a UE 15 not configured to monitor PDCCH/EPDCCH
in another serving cell for scheduling the serving cell, set K is defined in Table 10.1.3A-1, otherwise set & is defined
in Table 10.1.3.1-1.

PUCCH format 1b with channel selection is not supported if a UE 1s counfigured with more than two serving cells, orif
the DL-reference UL/DL configuration 5 (as defined in subclause 10.2) is defined for any serving cell, or if the DL-
reference UL/DL configuration of a serving cell with frame strocture type 1 belongs to {2, 3, 4} and the UE is not
configured to monitor PDCCH/EPDCCH in anothier serving cell for scheduling the serving cell.

If a UE is configured with the parameter EIMTA-ManConfigServCeli-r1 2 for at least one serving cell and is configured
with PUCCH format 3 without PUCCH format 4/5 configured, the UE is not expected to be configured with more than
two serving cells having Di-reference UL/DL configuration 5.

If a UE is configured to use PUCCH format ib with chaneel selection for HARQ-ACK transmission, for the serving
cells,

' more than 4 HARG-ACK bits for A muldtiple downlink and special subitarmes associated with a single UL
subframe n, where 3/ is as defined in subclause 10.1.3.2.1 for case where the UE 1s configured with two
serving cells with different UL/DL configurations,

- spatial HARQ-ACK bundling across multiple codewords within a downlink or special subframe is pedformed
for each serving cell by a logical AND operation of all the comresponding individual BARG-ACKs, aud the
bundled HARQ-ACK bitg for each serving cell is transnutted using PUCCH format 1h with channel
selection,

- otherwise,

- spatial HARQ-ACK bundling is not performed, and the HARQ-ACK biis are transmitted using PUCCH
format 1b with chaunel selection,

i a UE 15 configured to wse PUCCH forraat 3 without PUCCH format 4/5 configured for HARG-ACK transmission, for
the serving cells,

~ if more than 21 HARQ-ACK bits for A/ mmitiple downlink and special subframes associated with a single UL
subframe n, where A as defised in subclause 10.1.3.2.2 Tor the case of UE configured with more than one
serving cell and if at least two cells have different UL/DL configurations,

spatial HAR(Q-ACK bondling across amltiple codewords within a downlink or special subframe is performed
for each serving cell by a logical AND operation of all of the correspouding individual HARQ-ACKS, and
PUCCH format 3 is used,

- otherwise,

- spatial HARQ-ACK bundling is not performed, and the HARQ-ACK biis are transmitted using PUCCH
format 3.

- UE shall determine the number of HARQ-ACK bits, ¢, associated with an UL subframe 7 according to

N i
e oDL - . ACK . o £
O=% 04 where N5 is the number of configured cells, and 07" is the number of HARQ-bits for
Ue ™ wiere N,
c=1

the o-th serving cell defined 1n subclause 7.3 4. If a UE is not configured to monitor PDCCH/EPDCCH in
another serving cell for scheduling a serving cell with frame structure type 1, and the DL -reference UL/DL

confignration of the serving cell belongs to {2, 3, 4, 33}, then the UE is not expected o be confignred with N fc)%v

witich resultin € > 21.

HARQ-ACK transmission on two antenna ports (pefpg, ;i) s supported for PUCCH format 3.
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HARQ-ACK transmission on two antenua ports (p efpg, 7]} is supported for PUCCH format 1b with chamnel
selection and with two configured serving cells.

The FDD-TDD HARG-ACK feedback procedure for PUCCH format 1b with channel selection follows the HAR(G-
ACK procedure described in subclause 10.1.3.2.1 for the case of UE configured with two serving cells with different
UL/DL configurations, and for PUCCH format 3/4/5 follows the HARQ-ACK procedure described 1n subclause

10.1.3.2.2/10.1.3.2.3/10.2.3.2 4 for the case of UE configured with more than one sexrving cell and i at least two cells
have different UL/DL configurations.

Table 18.1.3A-1: Downlink association set K : {k,.k. -k, } for FOD-TDD and serving cell frame
structure type 1

0 -1 6,5 5.4 4 -1~ 6.5 54 14
1 -1 7.6 6,54 | - i-]- 7,6 8,5,4

2 87.6,5.4 : e 76,54 -

3 - 4- 11,10,9,8,7,6 6,5 1541 |- - T
4 N 12,11,10,9,8, 7 7,654 - 1-]- ; R
5 -1 - 113,12,11,10,9,8,7,6,5.4 : -

8 i 8,7 7,6 16,51 -]- 7 7 6.5 -

10.1.4 HARQ-ACK Repetition procedure

HARQ-ACK repetition is enabled or disabled by a UE specific parameter ackNackRepetition configired by higher

lavers. Once enabled, the UE shall repeat any HARQ-ACK transmission with a repetition factor N where

ANRep
N ANRep 1s provided by higher lavers and inclodes the mitial HARQ-ACK. transanssion, watid HARGQ-ACK
repetition is disabled by bigher lavers. For a PDRCH transmmssion without a corresponding PDCCH/EPDCCH
detected, the U shall transmit the cortesponding HARQ-ACK tesporse Ny o times using PUCCH resource

”H{)CH confignred by higher layers. For a PDSCH transmission with a corresponding PDCCH/EPDCCH detected,
ot for a PDCCH/EPDCCH indicating downlink SPS release, the UE shall first trassmit the comesponding HARG-
ACK response onee vsing PUCCH resource dentved from the corresponding PDXCCH CCE mdex or EPRDCCH
ECCE index (as described in subclanses 10.1.2 and 10.1.3), and repeat the transmission of the corresponding

. , , . . 0.5 (1.5) :
A o Y rore oy & Hhere 7 £
HARQ-ACK response N, —1  times always using PUCCH resource Zp0cy anmep - WHETE Mpicens aniep 19

configured by higher lavers.

HAR(Q-ACK 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 1a/1b on two antenna ports. For a UE configured for

two antenna port transission for BARQ-ACK repetition with PUCCH format 1a/1b, a PUCCH resource valne

(4,7}

- . - [y 1,74}
ATYC ey IV . e . O . N PReNLY. . . ; .
Ppgeen, angep  103PS 0 two PUCCH resoneces with the first PUCCH sesource Mpjcen anrep 107 3ttenma port J,
and the s TICCE - (L75) ; fenna 0o orwi o PUCCH 1ice vatue
and the second PUCCH resowice Mprieoy ame, FOT antenna pott py, otherwise, the PUCCH resource value maps to

a single PUCCH 1eS001Ce  #p)j(\0u angep 10T ANMCTING POTL pg .
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Release 12

10.1.5 Scheduling Request (SR) procedure

A UL s configured by higher lavers to transmil the SR ou one anlenna port or two antenna pors.
The scheduling request shall be transmitted on the PUCCH resource(s) //Zé,{ff\.?w = ﬂig‘lf?i)(i}i.SRi for p mapped to

antenna port p as defined in {31, where ”%U?CH sr 18 configured by higher layers unless the 3R coincides in fime

with the transruission of HARQ-ACK using PUCCH Fownat 3/4/5 10 which case the SR 1s multiplexed with HARQ-
ACK according to subclanse 5.2.3.1 of [4], The SR configuration for SR fransmission periodicity  SRpppoprerry and

SR subframe offset Nyppepygp 18 defined in Table 16.1.5-1 by the patameter se-Configlndex g, given by higher

layers.
SR transmission instances are the uplink subframes satisfving

(10 xanp i ngd 2 {- Nogeser sr }mﬂdSRPER}omﬂTY =0.

Table 10.1.5-1: UE-specific SR periodicity and subframe offset configuration

0-4 5 1o
514 10 F—
15-34 20 I, —15
3574 40 I —35
75 - 154 80 I ~T75
155 - 156 2 Top ~ 155
157 1 Iy ~157
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10.2  Uplink HARQ-ACK timing

For TDD or for FDD-TDD aud primary cell frame structure type 2 or for FDD-TDD and primary cell frame structure
tvpe 1, if a UE configured with FIMTA-MamConfigServCeli-ri 2 for a serving cell, “UL/DL configuration” of the
seeving cell in subclanse 10.2 wefers to the UL/DL configuration given by the pammeter eimia-HARO-ReferenceConfig-
ri12 for the sexrving cell unless specified otherwise.

For FDD or for FDD-TDD and primary cell frame structare type 1, the UE shall upon detection of a PDSCH
iransmission in subframe n-4 intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARGQ-
ACK response i subframe . W HARQ-ACK repeirtion is enabled, upon detection of a PDSCH transmission in
sobframe n-4 1ntended for the UE and for which HARQ-ACK response shall be provided, and i the UE is not repeating
the transnission of any HARQ-ACK in subframe » corresponding to a PRSCH transmission in subframes
=N ey = 3> 0 n—5, the UE:
shall transmit only the HARQ-ACK response (cotresponding to the detected PRSCH transmission iu subitame
n—4)on PUCCH insubframes », n+t, ..., n+ N iy — 15

- shall not transont any other signal/channel in subframes », n+1, ..., n+N —1; and

ANRep
shall not transmit any HARQ-ACK response repetitions correspondding to any detected PDSCH transmission in
subframes n -3, ..., n+ N pxep =3

For TDD and a UE configured with FIMTA-MainConfigServCell-r] 2 for at least one serving cell, 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, the D -reference UL/DL configuration for a sexrving cell 15

the UL/DL configuration of the sesving cell.

For FDD-TDD and primary cel} frame struchure type 1, 3 a serving cell is a secondary serving cell with frame stoucture
type 2, the DlL-reference UL/DL configuration for the serving 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 steucture type 2, 3 a serving cell is a primary cell or if a serving cell s 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 ceil.

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 not configured with argTimingTDD = TRUE and if a serving cell is a
secondary cell, or for FDD-TDD and primary cell frame structure type 2 and if the UE is not configured with

hargTmungTDD = TRUE and if a serving cell is a secondary cell with frame stmucture type 2

- if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 1 in
Table 10.2-1 or

- if the UE is not configured to monitor PDCCH/EPDCCH in ancther serving cell for scheduling the serving cell,
and if the paiwr formed by {primary cell UL/DL configuration, serving celt UL/DL counliguration ) 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 celi, and
if the patr formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 4 or
Set 5 iaTable 10.2-1

then the D -reference UL/DL configuration for the serving cell is defined 1n the corresponding Set 1n Table 10.2-1.
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 harqTimingTDD = TRUFE and if a serving cell is a secondary
cell, or for FDD-TDD and primary cell frame stroctore type 2 and if the UE 1s configured with harqTimingTDD =

—

TRUE and if a serving cell 1s a secondary cell with frame stoucture type 2

if the UE 1s configured to monitor PDCCH/EPDCCH iu 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 1 or
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Set 4 or Set 5 in Table 10.2-1, then the DL-reference UL/DL configuration for the serving cell is defined in the
corresponding Set 1o Table 10.2-1;

~ i the UE is not confignred to monitor PDCCH/EPDCCH 10 another serving cell for scheduling the serving cell,
and then the primary cell UL/DL conligusation is the DL -reference UL/DL configuration for the serving cell.

For a UE not configured with PUCCH format 4 or PUCCH format 5, for TED and 3t a UE is configured with wore than
one serving cell and if at least two serving cells have different UL/DL configurations or for FDD-TDD and primary cell
frame structure type 2, if the DL-reference UL/DL configuration for at Jeast one serving cell 1s TDD UL/DL
Configuration 3, then the UE i1s not expected {o be counfigured with more that two serving cells.

For TDID and a UE not configured with FIMTA-AMainConfigServCell-v1 2 for any serving cell, if the UL s configured
with one serving cell, ot the UE 1s confignred with more than one serving cell and the UL/DL configurations of all
serving cells is same, then the UE shall upon detection of a PDSCH fransmission within subframe(s) n—% , where
ke K and X 1s defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be
provided, transmit the HARQ-ACK respoase 1n UL subframe .

For a UE not configured with hargTimingTDD = TRUE, for TID and if a UE s confignred with more than one serving
cell and if at least two serving cells have different UL/DL configurations, or if a UE is configured with FIAFTA-
MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and primary cell frame structure type 2 and if a
serving cell ¢ is frame structore type 2, then the UE shall npon detection of a PDICH transoussion within subframe(s)
wtended for the UE and for which HARQ-ACK response shall be provided,

n—ik forserving cell ¢, where k€ K

transmit the HARQ-ACK. response in UL subframe », wherein set & . contains values of k < K such that subframe »-
k corresponds to a DL subframe or a special subframe for serving cell ¢, where DL subframe or special subirame of
serving cell ¢ is according to the higher laver parameter eimia-HHARD-ReferenceConfig-r12 if the UE is configured
with the higher laver parameter FIMTA-MainConfigServCeli-r]2 for serving cell ¢ K defined in Table 16.1.3.1-1
(where "UL/DL configoration™ 11 Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration™ is associated
with subframe #.

For a UE configured with icrgTimingTDD = TRUE, for TDD and if a UE 1s confignred with more than one serving cell
and if at least two serving cells have different UL/DL configurations, or for FDD-TDD and primary cell frame struchure
tvpe 2 and if a serving cell ¢ is frame structure type 2,
- if the UE 1s configared to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell ¢
then the UE shall upon detection of a PDSCH iransnussion within subframe(s) n—£4 forserving cell ¢, where
ke K intended for the UE and for which HARG-ACK response shall be provided, transmit the HARQ-ACK

respoense in 1L subframe #, wherein set K . cordains values of k ¢ K such that subfrarae #-k comesponds o a

DL subframe or a special subframe for serving cell ¢, where X is defined in Table 10.1.3.1-1 {where "UL/DL
configuration” in Table 10.1.3.1-1 refers to the "Dl-reference UL/DL configurabion™) is associated with
subframe 7.

i the UE is not configured to monitor POCCH/EPDCCH 1n another serving cell for scheduling the serving cell
¢ then the UE shall upon detection of 4 PDSCH transmission within subframe(s) n -4 forservingcell ¢,
where & € K, intended for the UE and for which HARQ-ACK response shall be provided, transmit the
HARQ-ACK response in UL subframe #, wherein set & . contains vahues of k < K such that subframe #-k
corresponds to a DL subframe or a special subframe for serving cell ¢, where K is defined 1n Table 10.1.3A-1
(where "UL/DL configuration” in Table 10.1.3A-1 refers to the "DL-reference UL/DL configuration”} is
assaciated with subframe n
For FDD-TDD and primary cell frame structure type 2, i a serving cell ¢ is frame structure type 1 and a UE 15 not
configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell ¢ | then the UE shall
upon detection of a PDSCH transmission within subframe(s) n~4 for serving cell ¢, where k€ K, K, = K and
K 15 defined in Table 10.1.3A-1 mtended for the UE and for which HARG-ACK response shall be provided, transmit
the HARQ-ACK response in subframe n.
For FDD-TDD and primary cell frame struchure type 2, il a serving cell ¢ s frame stincture type L and a UE 18
cortfignred to monitor PDCCH/EPDCCH in another serving cell for schednling serving cell ¢, then the UE shall npon
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detection of a PDSCH transmission within subframe(s) n—k forservingeell ¢, where ke K . K =K and Kis
defined in Table 10.1.3.1-1, mtended for the UE and for which HARQ-ACK respouse shall be provided, transmit the
HARQ-ACK response n subframe », where "UL/DL configuration” in Table 10.1.3.1-1 refers to the "DL-reference
UL/DL configuration” of serving cell ¢ .

For TDD, if HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission within subframe(s) n—-%,
where ke K and K is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be
provided, and if the UE is not repeating the transmission of any HARQ-ACK 10 subframe n correspondingto a
PDICH transoussion in a downdink or special subframe earlier than subframe n -k, the UE:

~  shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH transmission in

subframe # - & ) on PUCCH in UL subframe 72 and the next N, —1 UL subframes denoted as 7,

. }'ZNANRCP s

- shall not transmit any other signal/channel in UL subframe 72, #y, ../, ;iand
+ ¥ ANTep

- shall not transmit any HARQ-ACK response repetitions corresponding o any detected PDSCH transmission in
subframes 7, — Kk whete k& K. K, isthe set defined in Table 10.1.3.1-1 comesponding fo UL subframe

noand 1<Si< N L

ANRep
For TDD, HARGQ-ACK bundling, if the UE detects that at least onc downlink assignment has been missed as described
in subclause 7.3, the UE shall not transmit BARG-ACK o PUCCH if BARG-ACK 15 the ondy UCT present ina given
subframe.

The uplink tuning for the ACK. comesponding 1o a detected PDCCH/EPDCCH wdicating downlink SPS release shall be
the same as the pplink timing for the HARQ-ACK corresponding to a detected PDSCH, as defined above.

Table 16.2-1: DL-reference UL/DL configuration for serving cell based on pair formed by {primary cell
UL/DL configuration, secondary cell UL/DL configuration)

(URY)]
(1.0). (110160
(2.00,(2.2).(2,1),(2.8)
Set 1 (3,0.(3,3).0358)
(3.00,(4.1).(4.3) (£.4).(4.8)
(5.0).(5,1),(5.2),(5,3),(5,4),(5,5).(5.5)
(6,0},(8,8)
01,610
(0.2),(1,2.06.2)
{0,3},8,%)
(0,4),(1,4).(2.4).(6.4)
{0.5).(1,5).(2.5),(3,5).(4 5) (8.5
6,8
(3.1),(1.3)
B.AD EA0A
(0.1.(0,2),.(0,3),(0,4).(0.5).(0.6)
(1,2),(1L4.(1.5)
.5
(3.4),(3.5)
.5
(B.10,(6.2).(6,3) .{B.47.(8.5)
4.3
2.3),2.4
(3.1).03.2)
4.2)

Set 2

Set3

QBRI I I =D B LN = (D

Set 4

Set 5

AT ST S IO RIS T S B
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11 Physical Multicast Channel (PMCH) related
procedures

11.1  UE procedure for receiving the PMCH

The UE shall decode the PMCH when configured by higher layers. The UE may assume that an ¢NB transtmission on
the PMCH is performed according to subclause 6.5 of [3].

The /s Tor the PMCH 15 configured by higher layers. If the UE is configured by higher Javers to decode the PMUH
based on QPSK, 16QAM, 64QAM, and 256QAM then the UE shall use 7, and Table 7.1.7.1-1A o determine the
modulation order (,, ) and TBS index ([ ) used inthe PMCH. Else the UE shall nse [, for the PMCH and Table
7.1.7.1-1 to determine the modulation order ((J,, ) and TBS index (¢ ) used i the PMCH.

The UE shall then follow the procedure in subclanse 7.1.7.2.1 {o determine the transport block size, assuming N, 18

equal to Ny . The UE shall set the redundancy version to § for the PMCH.

11.2  UE procedure for receiving MCCH change notification

If a UE is configured by higher lavers 1o decode PDCCHs with the CRC scrambled by the M-RNTT, the UE shall
decode the PDCCH according to the combination defined in Table 11.2-1.

Table 11.2-1: PDCCH configured by M-RNTI

DCI format 1C Common

The 8-bit information for MCCH change notificanon [ 11, as signalled on the PDCCH, shall be debivered to higher
layers.

12 Assumptions independent of physical channel

A UE shall not assume that two antenna ports are (uasi co-located unless specified otherwise.

A UE may asswmne the antenna ports § — 3 of a serving cell are quasi co-located (as defined in [31) 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 assume any other signals or physical chanuels
are present other than the discovery signal.

If a UE supports discoverySignalsinDeactSCell-r1 2, and if the UE is configured with discoverv-signal-based RRM
measurements on a carrier frequency applicable for a secondary cell on the same carrier frequency, and if the secondary
cell 1s deactivated, and if the UE 15 not configured by higher lavers to receive MBMS on the secondary cell, the U
shall, except for discovery-signal transmissions, assume that PSS, 885, PBCH, CRS, PCFICH, PDSCH, PDCCH,
EPDCCH, PHICH, DMRS and CSI-R S may be not transmiited by the secondary cell until the subframe where an
activation conumand is received for the secondary cell.

13 Uplink/Downlink configuration determination
procedure for Frame Structure Type 2
If the UE is configured with a 3CG, the UE shall apply the procedures described i this clavse for both MCG and 5CG
- When the procednres ate applied for MCG, the termms ‘secondary cell’, “secondary cells’”, ‘serving cell’, “serving

cells” mn this clavse refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG
respectively.
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- When the procedurcs are applied for SCG, the terms ‘secondary cell’, *sccondary cells’, “serving cell’, “serving
cells” 1n this clause refer to secondary cell, secondary cells {(not including PSCell}, serving cell, serving cells
belounging to the SCG respectively. The term “primary cell” 1o this clause refers to the PSCell of the SCG.

For each serving cell

If the UE is not configured with the hgher laver parameter EIMTA-MainConfigServCell-rl 2,

- the UE shall set the UL/DL configuration equal to the UL/DL configuration (i.¢., the parameter
subjrameAssignment) indicated by higher layers.

If the UE is configured by higher layers with the parameter EIMTA-MainConfighervCell-r1 2, then for cach radio
frame,

the UE shall determine elMTA-UL/DL-configuration as described in subclause 13.1.

the UE shall set the UL/DL configuration for each radio frame equal to the eIMTA-UL/DL-configuration of that
radio frame.

13.1  UE procedure for determining elMTA-uplink/downlink
configuration

If a UE 1s configured by higher layers to decode PDCCHs with the CRC scrambled by the eIMTA-RNTT, the UE shall
decode the PDCCH according 1o the combination defined in Table 13.1-1.

Table 13.1-1: PDCCH configured by eiMTA-RNT!

DCHformat 1C Common

The subframes in which the UE monitors PDCCH with CRC scrambled by ¢IMTA-RNTT are confignred by higher
fayers.
For each serving cell,

7= 10

5

- if the UE detects PDCCH with CRC scrambled by ¢IMTA-RNTI in subframe 0 of a radio frame m or if the
JE detects PDCCH with CRC scrambled by eIMTA-RNTI in a subframe other than subframe 0 of a radio
frame mi-1,

- the eIMTA-UL/DL-confignation for radic frame m is given by the UL/DL configuration indicabion
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 eIMTA-RNTI in subframe O of radio frame m and in all the subftames other than subframe
0 of radio frame m-1 i which PDCCH with CRC scramobled by eIMTA-RNTI is monitored,

- otherwise

- the eIMTA-UL/DL-confignation for radic frame m is same as the UL/DL configuration (1., the
parameter subframedssignmenty indicated by higher lavers;
- if T'is a value other than 10,
- if the UE detects PDCCH with CRC scrambled by eIMTA-RNTI in a subframe in radio frame m7/10,

- the eIMTA-UL/DL-coufignration for radio frames {m7/10+1 , m7/10+2, ... (m + 1}7/10} 15 given by the
UL/DL configuration indication signalled on the PDCCH as described {4],

- the UE may assume that the same UL/DL configuiation indication is indicated by PDCCH with CRC
scrambled by e[MTA-RNTI 1n all the subframes of radio frame m7710 1n which PDCCH with CRC
scrambled by eIMTA-RNTI is monitored,

3IGPP

DAINGEAN_0003214



Release 12 298 JGPP TS 36.213 V12.8.0 (201512}

- otherwise

- the eIMTA-UL/DL-configuration for radio frames {m7/10+1 , m7/10+2, ... (m +1) 7/103% 1s same as the
UL/MDL configuration (d.e., the parameter subframedssigrment) indicated by higher layers.

where 7 denotes the vahwe of parameter eimia-CommandPeriodicity-r12.

For a serving cell ¢, if subframe 7 15 indicated as uplink subframe or a special subframe by higher laver parameter
eimia-HARQ-ReferenceConfig-v1 2, the UE 15 uot expected to receive a PRCCH with CRC scrambled by e IMTA-RNTI
contaiing an UL/DL confignration for serving cell ¢ that would indicate subframe / as a downdink subframe.

For a serving cell ¢, if subframe 7 is indicated as downlink subframe or a special subframe by higher laver parameter
subframedssignment, the UE is not expected to receive a PDCCH with CRC scrambled by eIMTA-RNTT containing an
UL/DL configuration for serving cell ¢ that would indicate subframe 7 as an uplink subframe.

Foraserving cell -, a UE is not expected to be configured with parameter eimia-HARO-ReferenceConfig-r121f a
subframe indicated as an uplink subframe by eimia-HARQ-ReferenceConfig-r12 s not indicated as an uplink subframe
by the UL-reference UL/DL configuration.

If UE 1s not confignured with the parameter EIMTA-MainConfigServCeil-r1 2 for any activated serving cell, the UE is not
expected to monitor PDCCH with CRC scrambled by eIMTA-RNTL

13A  Subframe configuration for Frame Structure Type 3

if a UE detects PRCCH with DO CRE scrambled by CC-RNTI in subframe n-1 or subfrarie s of a LAA Scell, the UE
may assume the configoration of occupied OFDM symbols in subframe 1 of the LAA Scell according to the ‘Subframe
configuration for LAA’ field in the detected DI in subframe n-1 or subframe n.

The *Subframe configuration for LAA’ ficld indicates the configuration of occupied OFDM svinbols (i.e., OFDM
symbols nsed for transnussion of downlink physical channels and/or physical signals) in current and/or next subframe
according to Table 13A-1.

If the configuration of ocoupicd 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 assume that the same configuration of occupied OFDM symbols
is indicated in both subframe n-1 and subframe

If a UE detects PDCCH with DCI CRO scrambled by CC-RNTT in subframe n, and the UE does not detect PDCCH
with DCI CRC scrambled by CC-RNTI in sublrame 6-1, and if the number of occupied OFDM symbols for subframe n
indicated by the Subframe configuration for LAA field 1n subframe n is less than 14, the UE is not required to receive
any physical channels or signals in subframe n.

& UE 15 sot required to use subframe n for updating CS1 measurement, if the UE does not detect PRCCH with DCI
CRC scrambled by CC-RNTT 10 subframe n-1, and in subframe o

The UE may detect PDCCH with DCI CRC scrambled by CC-RNTI by montlonsg the following PDCCH candidates
according to DI Format 1C.
- one PDCCH candidate at aggregation level L=4 with the CCEs corresponding to the PDCCH candidate given by
CCEs numbered 0,1,2,3

- one PDCCH candidate at aggregation level L=8 with the CCEs corresponding to the PDCCH candidate given by
CCEs npmbered 0,1,2,3,4,5,0,7
If a serving cell is a LAA Scell, and f the higher layer pawameter subframeStartPosition for the Scell indicates ‘507,
and if the UE detects PDCCH/EPDCCH intended for the UE starting in the second slot of a subframe, the UE may
assume that OFDM symbels in the first slot of the subframe are not occupied, and all OFDM symbels in the second slot
of the subframe are occopied,

If subframe n ts a subframe in which OFDM symbols 1a the first slot are not occupied, the UE may assuime that all the
OFDM symbols are occupied in subframe n+l.
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0000 (-,14)
0001 {-,12)
0010 -.11)
0011 - 1%
0100 -.8)
0101 (-8}
0110 -3
0111 (14,5
10060 (12,7
1001 (11,7
1010 (10,4
1011 [CE
1100 8,7
1101 (3,5
1110 reserved
1111 resenved

NOTE:

occupied.

- (-, Y) means UE may assume the first Y symbois are occupled 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 the first X symbgis are occupied in current
subframe, and at least the first OFDM symbol of the next subframe is not
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14 UE procedures related to Sidelink

& UE can be configured by higher lavers with one or more PSSCH resource configurabion(s). A PS3CH resonrce
configuration can be for reception of PSSCH, or for transonssion of PSSCH. The physical sidehink shared channel
related procedures are described in subclause 14.1.

A UE 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 with etther sidelink transmission mode 1 or sidelink transnussion mode 2. The physical sidelink control
channel related procedures are described in subclanse 14.2.

A UE can be configured by higher layers with one or more PSDCH resource coufiguration(s). A PSDCH resource
configuration can be for reception of PSDCH, or for transmission of PSDCH. The transmissions of PSDCH according
10 a PRDCH resource configuration are associated with either sidebink discovery type 1 or sidelink discovery type 2B.
The physical sidelink discovery channel related procedures are described in subclause 14.3.

The physical sidelink synchronization related procedures are descobed in subclanse 14.4.

Except 1n the case of secondary sidelink synchromzation signal transinission, sidelink transinission power shall not
change dunng a sidelink subframe. For a UL trapsmitting PIBCH, the transmit power of PSBCH ( PPSBCH } 18 same as
the transmit power of primary sidelink synchronisation signal PPSSS(

A UE is not expected to be configured with PSCCH resonrce configuration(s) such that, in a given subframe, the total

mmber of resource blocks across the resource block pools (as described in subclanse 14.2.3) indicated by the PSCCH
fesource confignration(s) exceeds 50,

f a UE uplink transunssion in subftarme #+1 of a serving cel overlaps in time domain with sidelink
transmission/reception by the UE in subframe n of the serving cell, then the UE shall drop the sidelink
trapsonssion/recepiion in subframe .

For a given carner frequency, a UE is not expected to receive sidelink physical channels/signals with different cyclic
prefix lengths in the sare sidelink sobitame.

For a given carrier frequency, it a sidelink subframe, if a UE has a sidelink tragsmission, the sidelink transmission shall
occur only in contignous physical resource blocks.

If a UF’s sidelink transmission docs not oconr on a serving cell with #ts uplink transmission(s), and if the UE’s sidehink
fransnussion in a subframe overlaps in time with ifs uplink transmission(s), the UE shall adjust the sidelink transnussion

power such that its total transimission power does not exceed PCM ax Gefined m §6] on any overlapped portion. In this
case, calcnlation of the adjustment to the sidelink transmission power is not spectiied.

14,1  Physical Sidelink Shared Channel related procedures
14.1.1  UE procedure for transmitting the PSSCH

if the UE transmits SCI format 0 on PSCCH according to a PSCCH resource configuration in subframe » belonging to a
PSCCH period (described 1n spbclause 14.2.3), then for the corresponding PSSCH transmissions

the teansmissions occor i a set of subframes in the PSCCH perniod and int a set of resource blocks within the set
of subframes. The first PSSCH transport block is transniitted in the first four subframes in the set, the second
transport block is transmitted in the next four subframes in the set, and so on.

- for sidelink transmussion mode 1,

- the set of subframes is determined using the subframe pool indicated by the PSSCH esounrce
configuration (described in subclause 14.1.4) and using time resonrce patiern (/) in the SCI format 0
as described in subclanse 14.1.1.1.

- the set of resource blocks is determined using Resource block assignment and hopping allocation in the
SCI format O as descrbed in subclause 14.1.1.2.

3IGPP

DAINGEAN_0003217



Release 12 301 JGPP TS 36.213 V12.8.0 (201512}

- for sidelink transmission mode 2,

- the set of subframes is determined using the subframe pool indicated by the PSSCH resource
configuration (described in subclanse 14.1.3) and using time resource pattern (/. ) in the SCI format 0
as described m subclause 14.1.1.3.

- the set of resource blocks 1s determined using the resource block pool indicated by the PSSCH resounrce
confignration {(described in subclaunse 14.1.3) and nusing Resounrce block assignment and hopping
allocation in the SCI fonmat 0 as described insubclause 14.1.1.4.

- the modulation order is determined using the "modulation and coding scheme " field (7, ) in SCI format 0.

For < Ly <28, the modulation orderis set ko Q' = min4, 0 ). where O is determined from Table 8.6.1-1.

- the TBS index (/4 ) is determined based on [, and Table 8.6.1-1, and the transport block size is determined

using 7/, and the number of allocated resource blocks { Vppg ) using the procedure in subclause 7.1.7.2.1.

14.1.1.1 UE procedure for determining subframes for transmitting PSSCH for sidelink
transmission mode 1

Within the PSCCH penod (described 1o subclanse 14.2.3), the subframes used for PSSCH are determined as follows:

- asubframe indicator bitmap {bg, bl,..by 1) and Ny are determined using the procedure described in
subclanse 14.1.1.1.1.

PSSCH

- abitmap (b(, B by } s determined usingh , =5 and a subframe /

Lpsscar L7

J mod Nogp i the subfeame

. . . . PSSCH .
pool is used for PSSCH if b_ ;= I, otherwise the subframe / J is not used for PSSCH, where

Z PSSCH Z PSSCH Z PSSCH
{ 5% AR § -
S PSSCH

psscH PSSCH
o n,

} and L oo, are described in subclanse 14.1.4. The subframes need for PSSCH

ooy CH } arranged in increasing order of subframe index and

'
Nopsson T4

are denoted by {n

where v i5 the number of subframes that can be used for PSSCH transnission in a PRCCH period and 15 a

PSSCH

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 e 18 8, and the mapping between Time

Resource pattern Index (/) and subframe indicator bitmap {bg, bl,..by, ) is given by table 14.1.1.1.1-L
For TDD with UL/DL configutation 0, N . is 7, and the mapping between Tine Resource pattern Index ({5, and

subframe indicator bitmap (bé,bf by ,_]) is given by table 14.1.1.1.1-2.

For TDD with UL/DL configuration belonging to {3.6}. va is 6, and the mapping between Tune Resource pattern

Index ( { ;) and subframe indicator bitmap (\bg, b >~~b;/m 1} is given by table 14.1.1.1.1-3.

Table 14.1.1.1.1-1: Time Resource pattern Index mapping for N, =8

Lygo | Forpp {bﬂ; Dby ) Lipe | Kopgp (b s 01 'b;«’z-sp—l} Lopp Kppp {hb Dby )
¢] 11 (1,00,0,0000 37 41{(3,4,1,01,0,0.0) 74 41 {0,1,1,1,00,01
1 11(0,1,0,0,0,0,00 38 41 {1,1,01,1,00,0 75 41 (1,1,0,01001)
2 11(6,0,1.0,0,00,0) 39 4 1(10,1,1,1,0,0,0) 75 4101,01,01,0,01
3 11 {(8,0,0,1,00,0,0 40 41 (0,4,1.1,1,0.0.0) 77 41 (0.1,1,01,001)
4 11 (0,0,0,0,1,0,0,0) 41 41 {1,1,1,0,0,1,0,% 78 41{1,001,1,001)
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5 11{0,0,0,0,01,00 42 41 {(1,1,01,0,1.0,0 79 4 1(0,1,0,1,1001
5 11 (6,0,08,0,01,0) 43 4 1 (101,101,000 30 41{0,011,10,0,1)
7 11 (8,000,000 44 41(0,4,1.1,0,1,0,0) 81 41 (1,1,0,00,1,0.1)
[ 21 (1,4,0,0,0,000 45 411,100,110, 82 41 (1,3,1,00,1,0,1)
g 21 (1,01,0,00,0,0 46 41(1,0,1,0,1,1,0.0) 83 41 {(0.1,1,00,1,01)
10 21 (0,1,1,0,0,0,0.0) 47 4101101100 84 41(1,0,01.0,1.010
11 2 1{1,0,0.1,0,08,0) 43 41 (1,00,11,1,00 35 41{0,1.01,0,1,0,1)
12 21{0,1,0,1,00,00 49 41 (06,1,011,1.00 868 4 1 (0.0,1,1.0,1,01)
13 2 110,0,1,1,0,0,0,0) 50 41 (0,01,1,1,1,0,% 37 411,000,110
14 21 (1,0,0,0,1,0,0,0) 51 41 (1,1,1,0,0,0,1.0) 88 41 (0,1,0,01.1,01)
15 2 1(0,1,0,01,000 52 41(1,1,01,0010 59 41(0,0,1,01,1,01)
16 21{6,0,1.01,00,0) 53 41 (1,01,1,001,% 90 41{0,001,11.01)
17 21 (0,00,1,1,00% 54 41 (06,14,1.1,0,01,0) 91 41 (1,1,0,00011
18 2 1(1,0,0,0,0,1.0,0) 55 4 1 {(1,1,0,0,1,0,1,0 92 41{(1,01,00011
19 21 {3,1,0,0,01,00 56 41 (1,0,1,01,0.1.0) 93 41 {0.1,1,00011)
20 2 1{0,01,001,00 57 41(0,1,10101,0 34 41 (1,0,0,1,0011)
21 2144{3,0,010100 58 41 (1,0,0,1.1,0,1.0) 95 41{0,101,0011)
22 2100001105 53 41(06,1,011,01,0) 496 41 (0,01100110
23 2 1(1,0,0,0,0,01,0 &0 41 (0,01,11.0,1,% 97 41{1,0001011
24 21 {3,1,0,0,001,0 81 41 (1,4,0,0,0,1,1.0) 98 41 {0.1.60,01011
25 2 11(0,0,1,0,0,01.0) &2 41 (1,01,0,01,1,0 39 4 1(0,3,1,0,1,01,1)
28 2141{3,001001,0) 83 41 (0,11,00,1,1.0) 100 4100011011
27 21 (0,00,0101,% 54 41 (1,0,01,0,11,0) 101 41 (1.5,0001,1.1
28 2 11(6,0,00,011,0) 85 41 {0,1,0,1,01,1,% 102 4140,1,00011.1
28 21 {1,0,0,0,0,00,1 &6 41 (06,0,1,1,0,11,0 103 41 (0.0,1,00,1,1.1)
30 21(0,1,00,0001 &7 41 (1,000111.5 104 4 1(0,3,0101.1,1)
31 2144{3,0100001 58 41 (0,1,0,01,11.0) 105 4100001111
32 21 (0,001,000 69 41(06,01.01,11.0) 106 101411111
33 2141{3,00010017 70 41 (0,00111,1.0) 11267! reservad | reserved
34 2 1(0,0,0,00101 71 41 (1,110,000
35 21{6,0,000011 72 41 (1,101,000
38 41 (1,1,1,1,0,0,00 73 41(1,0,1,1,0,001

Table 14.1.1.1.1-2: Time Resource pattern index mapping for N, =7
oo | b | 00008l Lo | e | OB B0 ) T | ey | BB 00 )
0 | reserved reserved 44 31 {6,01,1,01,0 38 31 (0,0,0,1,1,6,1)
1 111,0,00,0,00) 45 41 (1,01,1.01,0) 89 41 (1,0,01,1,0.1H
2 11{0,1,6,0,00,0 48 41 (6,1,1.1,0,1.0) 20 41 (0,101,101
3 21 (114,000,005 47 51 (1,111,010 91 51 (1,1,0,1,1,0.1
4 11 (0,0,1,0,0,0,0) 48 21 (0,0,0,0,1,1,0) 92 410,011,100
5 21 (1,0,1,0,0,0,0) 49 31 (1,0,0,0,1,1,9) 93 51 (1.0,1,1,1,0.1)
& 214 {0,1,1.0,0,00 50 31 (0,1,0,01,1,0) 94 51 (01,1110
7 31 (1,110,000 51 41 (1,1,001,1.0) 95 8 (1,111,101
3 11 (0,0,0,1,0,0,0) 52 31 (0,01,0,1,1,0) 95 21 (0,0,00,0,1,1
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9 211(1,0,01,0,0,0) 53 41 (1,010,110 97 31(1,0,00,01.1
10 21 (0,161,000 54 41 (0,4,1.011.0) 98 310100011
11 31 (1,1,0,1,0,0.0) 55 51 (1,1.1,81.1.,0 89 41 (1,1,0001.1
12 21 0,0,1,1,0,0,0) 56 31 (0,0,0,1.1,1,0) 100 31 (0,0,1,0,0,1.1)
13 31 (1,0,1,1,0,0,0) 57 41 (1,00,1,1.1.0 101 41 (1.0,4,0,0,1,1)
14 31 (0,1,1.1,0,0.0) 58 41 (0.1.0,111.0 102 41 (01,100,191
15 41 (1,111,000 59 51 (1,1,01,1,1.09) 103 51 (1,1,1.001.8
18 11 (6,0,0.01,00 &80 41 (0,01,1,1.1,0 104 31 (0,0,0,1.0,1. 1
17 21 (1,0,0,0,1,0,0) &1 51 (1,0,1,1,1,1.0) 105 41 (1,001,011
18 21 (0.1,0,0,1,0,0) 62 51 (0,11,1,1,1.0) 108 4 (0.4,0,1,0,4,1)
19 31(1,1,001,00) 63 61 (1.1,1,1,11.0) 107 51 (11,061,011
20 210010100 &4 116,005,001 108 4 1 (00110110
21 31 01,0,1.01,0.0) 85 21 (1,0,0,0,0.01) 109 51 (1,011,011
22 31 (0,1,1,0,1,0,0) 65 24 (0.1,0.000.1) 110 5100111011
23 41 (1,14,1,01,60 87 31(1,1,00,001 111 61 (1411011
24 21(6,0,011,00 68 210010001 112 31(0,0,0011.1H
25 31 (1,0,0,1,1.0,0) 9 31 (1,0,1.0,0,01) 113 4 (1,000,141
28 31 (0,1,0.1,1,0.0) 70 31 (0,11,0,0,01) 114 41 (01,0011.1)
27 41 {1,1.0,1,1,0,0) 71 41 (1,1,1.,00,0.1) 115 51 (1,1.001.1. 8
28 31 (0,0,1,1,1,60 72 210,001,001 1186 4 100,101,141
29 41 (1,0,4,1,1,0,0) 74 31 (1,0,0,1.0,0.9) 117 51 (1,0,4,0,4,1.1)
30 41 (0,1,1,1,1.00 74 310,101,001 118 51 (011,011, 15
31 51 (1,1,1.11,0.0) 75 41 (1,101,001 119 61 (14,101,141
32 110,000,010 76 31(0,0,1,1,001 120 4 4 {0,0011.1, 10
33 21 (1,0,0,0,0,1.0) 77 41 (1,01,1,00,1) 121 51 (1,0,0,11,1.1)
34 21 0,1,0,0,0,1.0) 78 44 (0.1,1,1.0,0.1) 122 51 (0,1,0.1,1,1.1)
35 31 (1,106,010 79 51 (1111001 123 61 (1,1.0111.5
38 211(0,0,1.0,0,1.0) 80 21{0000101H 124 51 (0,0,1.11.1.1
37 31 (1,0,1,0,0.1,0) 81 31 01,0,001,0.1) 125 81 (1,011,111
58 31 (0,1,1,0,0,1.0) 82 31 (0,1,0,0,1,01) 126 6| (01,111,401
39 41 (1,1,1.0,0,1.0) 83 44 (1.1,0,01,0.) 127 70 (1,414,401
40 210,001,010 84 310010101
41 31 (1,0,0.1,0,1.0) 85 41 (1,01,01.0.1)
42 310101010 88 411(0,4,1.0101H
43 41 (1,1,0,1,0,1.0) 87 51 (1,118,109
Table 14.1.1.1.1-3: Time Resource patiern index mappingfor N, =6
Lire Koo (bf;’ o B we | Fomp {\bé’b}”"'b;vm—l Linp Krgp (b 0: 00 By
0 | reserved | reserved 22 31 (%,1,1,01.0) 44 310611010
1 1] (1,0,0,0,0,0 23 41 (1.1,1,010 45 41 (10,1100
2 1| (0.4,0,0.0,0) 24 2| (0,0,01,1,0) 46 4011180
3 21 {1,1,00,0,0) 25 31 (1.0,0,1.1,0) 47 51 (1,1,1.1.0.D
4 1] 0,01,000 26 3140,1,01,1,00 43 2 1 {0,00,011
5 21 1.01,000 27 4| (1,1.0,1,1.0) 49 30 (1,0,00.4,1
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6 2 | 01,1000 28 31 (00,1110 50 31 (0,1,00.1,1)
7 3] (1,1,1.000) 28 4 | (1.6,1,1.1.0) 51 4 (11,0011
3 1 ]40,6,0,1,0,0 30 410,1,1,1,1,0) 52 31001011
] 21000100 31 5 | (1,1,4,1,1.0) 53 4 | (1,8,1,010
10 2 | (8,1.0,1,0.0) 32 1 |(0,8,0,08,1) 54 4| @14,01D
11 3| (1,1,0,1.5,0) 33 21(1,00,00%9 55 5| (1L11,0,4,1
12 21 (0,011,00) 34 2 | (01,0080 56 31 {00,011
13 31 (1,6,1,1.0,0) 35 31 (1,1,000,1) 57 4 (1,680,111
14 3 1(0,1,1.1,00 38 2] (00,1009 58 41010111
15 4| (1,1,1,1,0.0) 37 31 (1,8,1,00,1) 59 5| (1,1,0,1,11)
16 1 1(0,6,0,0.1,0) 38 310,141,001 50 4 (051,110
17 21(1,0001.0 39 4 | (11,1000 61 5| (1,011,401
18 2| (0.1,0,01,0) 40 21000101 62 51 (011,101
19 31 (1,1,00,1.0 41 3 1 (1,6,0,1.0,1) 83 6 | (1,111,141
20 21 €0.0,1,01,0) 42 31(0,1,0101 16247’ reserved | reserved
21 31(1,0,1.01.0 43 4| (11,0109
14.1.1.2 UE procedure for determining resource blocks for transmitting PSSCH for

sidelink transmission mode 1
The set of resource blocks is determined using the procedore described 1n subclavse 343112 1and 14.1.1.2.2,

14.1.1.2.1 P5SCH resource allocation for sidelink transmission mode 1

The resource allocation and hopping field of the SCI format 0 is nsed to determine a set of indices denoted by #yp, (0

’

- o , ) I PSSCH .
< Nzp), astaging index RBgp.pr, and a number of allocated PRBs Lopp. and N™ using the

< W

“"\/RB
procedure in subclanse 8.1.1, and 8.4 (for sidelink frequency hopping with type 1 or type 2 hopping) with the following
exceptions:

the term "PUSCH’ in subclanses 8.1.1 and 8.4 is replaced with ‘PRSCH’.
- the quantity siygg insubclause 8.1.1 is replaced with 724, .

UL

- the quantity N, insubclauses 8.1.1 and 8.4 is replaced with N :B )

B

the guantity RR i subclauses 8.1 Tand 8.4 is replaced with R3]

START START ©

- the quantity Lepg, in subclauses 8.1.1 and 8.4 is replaced with L/ g, .

o A7PUSCH : . A7ESSCH
the guantity V7 insubclanse 8.4 is replaced with N,

~  the (uantity Nllfé’ is given by higher laver parameter v0-Offsei-r1 2 assaciated with the cormresponding PSSCH
resource confignration

- the quantity NV is given by higher laver parameter s Subbands-r1 2 associated with the corresponding

PSSCH resource configuration.
141.1.2.2 PSSCH frequency hopping for sidelink transmission mode 1

If sidelink fiequency hopping with type 1 hopping is enabled, the set of physical resource blocks for PRSCH
transnission is determined using subclause 8.4 with the following exceptions:
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- the term "PUSCH’ is replaced with ‘PSSCH’.

- only mter-subframe hopping shall be used.

- the quantity RBgyapy is replaced with BB, 0r.

- the guantity Ny is replaced with N5

- the quantity No o is replaced with Ngp .
the quantity ;‘g‘ 1s given by higher layver parameter rb-Offset-r] 2 associtated with the PSSCH resowice
configuration.
the frequency hopping field in the SCI format 0 1s vsed astead of DCI format 0.

o: 81 4.y . . SLO
the quantity Zo.g (7) is replaced with 7,y .

- the quantity Moy (7} is replaced with 1l |

~ forodd H:;?SU{ {described in subclanse 9.2 4 of [31), the set of physical resounrce blocks for PSSCH
. . . N , , . . SLO
transmission are Ly, contiguous resource blocks starting from PRB with index Poer -

PSSO . R P - . R . .
- foreven n;sz“(’l'{ {described 10 subclause 9.2.4 of {3]), the set of physical resource blocks for PSSCH

BL1

{ransinission are LQRBS contiguous resource blocks starting from PEB with index #ppg

14.1.1.3 UE procedure for determining subframes for transmitting PSSCH for sidelink
fransmission mode 2

For FOD or for TDD, and the UE not configured with the higher layer parameter frpt-Subsef-ri2

- The allowed values of { -, correspond to the values of &, satisfying X,,, =k, ,foravalse of 7in

0<i<X,,,, where k, and X, aredetermined from table [4.1.1.3-1.

For FDD or for TDD with UL/DL configuration belonging 10 {0,1,2,3,4,6}, and the UE configured with the higher
fayer pararacter frpi-Subset-r12

The aliowed values of { p, correspond to the values of Ky, satisfying £, =& forvalaesof i in
0<i< X, psatisfying a =1, 0<i<X,,, and where k, and X, are determined from table

14.1.1.3-1, and(@,.4,.....a, __,} isthe bitmap indicated by trpi-Subset-+12.

Table 14.1.1.3-1: Determination of X, and £, for sidelink transmission mode 2

XTRP k() k] k;{ k3 Z:A
FDD and TDD with UL/DL configuration 1,2.4,5 3 1 2 4 - -
TDD with UL/DL configuration 8 5 1 2 3 4 5
TDD with UL/DL configuration 3.6 4 1 2 3 4 -
Within a PSCCH period, the subframes used for PSSCH are determined as follows:
- asubframe indicator bitmap {bg% hl.by } and Ny, are determined using the procedure described in

subclause 14.1.0.1.1 from the allowed values of [, descrbed in this subclause.
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. . . . . PSSCH .
abitmap $5,.6,,..5, is deterrained usingb . = H’ and a sublrame [ in the subframe
* 031> Lpgsey 1 o 1

Jmod Nige
. N _ . PSSCH -
ool is used for PSSCHIf &, =1, otherwise the subframe [ is not used for PSSCH, where

gj s [{D SECH g PSSCH ] 3 and £ oo are described in cubclanse 14.1.3, The subframes nsed for PSSCH

are denoted by {,’q SICH
\

,, PSSCH
s B

} arranged in increasing order of subframe index and

’NPSSCH -1/
where ¥, 15 the number of subframes that can be used for PSSCH transmission m a PSCCH period and 18 &
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 within the resounrce block pool (defined 1a 14.1.3) 15 determined using the subclause
i4.1.12.1.

If sidelink frequency hopping with type | hopping is enabled, the set of physical resource blocks for PSSCH
transmission is determined using subclanse 14.1.1.2.2 with the following exceptions

. UL . . PSSCH RP
- the quantity Ny is replaced with A4 ;7

{defined in 14.1.3).
- forodd niﬁ?sm , the set of physical resource blocks for PSSCH transmission are given by LQRBS COntiguous

SLO

resoutce blocksm ,m__,. . - belonging to the resource block pocl, where X = ipyp

x+lo kL

PRSCH - , , SO 4 g . .
- foreven ngp o, the set of physical resource blocks for PSSCH transmission are givenby L[, contignons

. SL1
resource blocks e, m m belonging to the resource block pool, where X =75y, .

x0T ek Dl
14.1.1.5 UE procedure for PSSCH power controd
For sidelink transmission mode 1 and PSCCH period /. the UE transmit power Ppgyy; for PSSCH transmission is
given by the following

- i the TPC command ficld in confignred sidelink grant {described in {81} for PSCCH period 7 is setto 0
Fossen = £ CMAX, PSSCH
i the TPC command field in configured sidelink grant (descobed in {8 for PRCCH perod i s setto |

e i} - ; . o }
Bossen = MDY o pssers 10108, (M pssen ) + 0 Psscr,1 T Fpsscw PL fdBs]

where Foprax pescr 15 defined in [6], and A4 o0 is the bandwidth of the PSSCH resource assignment expressed in
number of resource block and 1 = PL_ where PL _is defined in subclause 5.1.1.1 Fl) pggeny @nd Qlpggey; a7€
provided by higher laver parameters p0-r! 2 and alpha-r12, vespectively and that arc associated with the corresponding
PSSCH resource configuration

For sidelink transmission mode 2, the UE transmit power PPSSCH for PSSCH transmission is given by

4 == 1 § > 3 ‘R A i L E {
FProsen = MW oy pssey - 10 log o (M pgsen ) + 5 o pssarie T P psscrn PLj (B

where Foypax pssep 18 defined in j6], and M pqq0y i the bandwidth of the PSSCH resource assignment expressed in

ranmber of resource blocks and PL = P, wheee PL_ is defined insubclause 5.0 11 5 pegonn
provided by higher layer parameter pO-rJ 2 and alpha-»12, respectively and that are associated with the corresponding
PRSCH rescource configuration,

ard O pggey  are
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14.1.2 UE procedure for receiving the PSSCH

For sidehnk transmission mede 1, a UE spon detection of SCI format O on PSCCH can decode PSSCH according to the
detected SCI format 0.

For sidelink transmission mode 2, a UE upon detection of SCI format 6 on PSCCH can decode PSSCH according fo the
detected SCI format 0, and associated PSSCH resource configuration confignred by higher layers.

14.1.3 Uk procedure for determining resource block pool and subframe
pool for sidelink transmission mode 2
For a PSCCH period associated with the PSCCH resource configuration {(determined in subclause 14.2.3) which is also

associated with the PSSCH resource configuration, the UE determines a PSSCH pool consisting of a subframe pool and
resonrce block pool as follows.

- For TDD, if the parameter tdd-Config-r12 is indicated by the PSCCH resource configuration, the TDD UL/DL
configuration used for determining the subframe pool is given by the parameter idd-Config-rl 2, otherwise, the
TDD UL/DL confignration used for determining the subframe pool is given by the UL/DL configuration (i.¢.
parameter subfirameAssignment) for the serving cell.

Within the PSCCH period, the aphnk subframes with subfranie index greater thanorequalto 7, + 0, are

denoted by (Z_,,‘ A r_“,‘ZN._] } arranged 0 increasing order of subframe 1ndex, where 1s described in

/
g
subclause 14.2.3 and (}2 is the offsetindicator-r1 2 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
0 Jpoem T 0,.

; ' 5 ; ineh = < e N '
Abitmap by b b, .. by isdetermined usingh = for 0 7 <N where

ay, a4, ,4,,...,da, | and N arc the bitmap and the length of the bitmap indicated by subframeBitmap-r12,

respectively.
- A sublrame fj. {0 < j < N'}belongs to the subframe poolif & =1 . The subitames in the subframe pool are

T Lpgsen <L/

denoted by €[ gt st s ) arranged in increasing order of subframe index and /. ¢, denotes

the number of subframes in the subframe pool.

- APRBwithindex g (0 <g < N..)belongs to the resource block pool if §1< g <St+M orif
52~ M <g <82, where 51, 52, and M denote the prb-Start-ri 2, prb-tind-r12 and pro-Num-r] 2 vudicated by
the PSSCH resonrce configuration respectively.

{}, PSSCH PSSCH

- The resource blocks in the resonrce block pool are denoted by i o .m . ‘) arranged 1n

PSSCH _RP

increasing order of resource block indices and M is the number of resource blocks in the resource

block pool.
14.1.4 UE procedure for determining subframe pool for sidelink
transmission mode 1
For a PRCCH period associated with the PRCCH resource configuration (described 1n subclanse 14.2.3) which 15 also

associated with the PSSCH resource configuration, the UE deternunes a PSSCH pool consisting of a sublrame pool as
follows.

- For TDD, if the parameter idd-Config-ri 2 1s wndicated by the PSCCH resource configuration, the TDD UL/DL
configuration used for determining the subframe pool is given by the parameter tdd-Config-r1 2, otherwise, the
TDD UL/DL confignration used for determining the subframe pocl is given by the UL/DL configuration (i.e.
patameter subframedssignment) for the serving cell.
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- Each uplink subframe with subftame index greater than or equal to Z‘,DSWH 4 1 belongs to the subframe pool
LpsocH T

for PSSCH, where /7Y 11 and [,q, are described in subclanse 14.2.3.

-1
“psccHE T

FESSCH g PSSCH if

- The subframes in the subfrarae pool for PSSCH are dencted by (L o { ) arranged in

Q 2L 0ty -
\ Lpsscy

increasing order of subframe index and [

PSS

- denctes the number of subframes in the sobframe 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-RNTI, the UE shall decode the PDCCH/EPDCCH according to the combination defined in Table
14.2-1.

Table 14.2-1: PDCCH/ERPDCCH configured by SL-RNTI

OCt format § | For PRDCCH: Common and UE specific by C-RNTH
For ERPDCCH: UE specific by C-RNTH

14.2.1  UE procedure for transmitting the PSCCH
For sidelink transmission mode {and PSCCH period 4,
-~ the UE shall determine the subframes and resource blocks for transmitiing SCT format 0 as follows.

SCI format O is transmiited 1n two sublrames in the subframe pool and one physical resousce block per slot in
each of the two subframes, wherein the physical resource blocks belong to the resource block pool, where the
subframe pool and the resource block pool are indicated by the PSCCH resource confignration (as defined in

subclanse 14.2.3)

- the two subframes and the resource blocks are determined using “Resource for PSCCH” field (7,4 ) in
the configured sidelink grant (described in [8]) as described in subclause 14.2.1.1.

~ the UE shall set the contents of the SCI format 0 as follows:

- the UE shall set the Modulation and coding scheme field according to the Modulation and coding scheme
indicated by the higher layer parameter mics-/ 2 if the parameter is confignred by higher layers.

the UE shall set the Frequency bopping flag according to the “Frequency hopping flag” field in the
confignred sidelink grant.

- the UE shall set the Resounrce block assignment and hopping resource allocation according to the “Resource
block assignment and hopping resonrce allocation” field in the configured sidelink grant.

- the UE shall set the Time resonrce pattern according to the “Time rescurce pattern” field in the configured

sidelink grant |

- the UE shall set the cleven-bit Timing advauce indicationto /= Ny | to indicate sidelink reception
TAr 16 |

timing adjustient value using the Nry (defined in {31) value for the UE 1n the subframe that is no eathier than
subframe J75 g (775 described m subclagse 14.2.1.1).

For sidelink transmission mode 2,

SCI format O 1s trapsmaitted in two subframes in the subframe pool and one physical resource block per slot in
each of the two subframes, wherein the physical resource blocks belongs to the resounrce block pool, where the
subframe pool and the resonrce block pool are indicated by the PRCCH resource configuration {as defined in
subclavse 14.2.3}
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- the two subframes and the resource blocks are determined using the procedure described in subclause
42,12

- the UE shall set the eleven-bit Timing advance indication 7, inthe SCI format 0 1o zer0.

14.2.1.1 UE procedure for determining subframes and resource blocks for transmitling
PSCCH for sidelink transmission mode 1

For o<n

© PSCCH

Ag PsCCH kP -
< I;M e EJ Lpscen »

. T PSCCH o PSCCH ¢ e .
- one transmssion of the PSCCH is in resource block m); of subframe /[, of the PSCCH period, where

al = #pgey  Lpgepy | 404 BE = #5500, mod Loy -

~ the other transmission of the PSCCH is in resource block ’%:23 CCF of subframe ffc':H of the PSCCH period,

/ ; PSCCH _RP
where a2 = I_n — Lpsccy_l’*‘ LM' ] 2J and

’ - .
b2 = (npsccy + 1 |_" bpscen | Lpsccw JHIOd(LPSCCH 1}}mOd Lopgecu -
. PSCCH 1 PSCCH PSCCH PSCCH __ PSCCH PSCCH ) PSCCH RP | o oo
where {ZO A verend ] },(m(, LB, porres T s } Lo and M oo are described
B LpseeH T h 4 M PRy

m subclanse 14.2.3.

14212 UE procedure for determining subframes and resource blocks for transmitting
PSCCH for sidelink transmission mode 2

- \
. ‘ : . L a g PSCCH _RP -
The allowed values for PSCCH resource selection are givenby 0,1 ... G‘,M P 7J L pseey — 1} where
PSCCH _RP ; : .
Logeoand M =" described in subclause 14.2.3. The two subframes and the resource blocks are determined

using selected resource value Mg, (descnbed in [8]) and the procedure described in subclause 142,11
14213 UE procedure for PSCCH power control

For sidelink transmission mode 1 and PRCCH penod i, the UE transmit power PPSCCH for PSCCH transmission is

ziven by the followiag
- if the TPC cornmand field in the configured sidelink grant (described in [8]) for PSCCH penod / 1s set o O
PPSCCH =F }C‘MAX,PSCCH

- if the TPC cormmand field in the configured sidelink grant (described in [8]) for PSCCH penod 7 15 set o

o , }
sl — {3 — 2 .
LPoscen = MY ek psccrr 1010g,, (M pseen } + 7 0 psccH1 T FEpsoon 3 PL (dBum]

where Feypax pgoen 18 defined in {6}, and M g0y =1 and PL =PI where PL_ is defined in subclanse 5.1.1.1.
P ocorny and & o ate provided by higher layer parameters p0-r12 and alpha-r12, respectively and are
G PSCCH1 PSCCH p Y g Yy eT P

associated with the corresponding PSCCH resource configuration.

For sidehnk transmission mode 2, the UE transmit power PPSCCH for PSCCH transmission is given by
— i d 23 e 2] }
Poscen = MM Gy psccr s 10108, (M oo 3+ o pscenn + Apscep s - PL [dBm)]

where Loy pscen 18 the Poyyax . configured by higher lavers and M pgoo =land PL = PL where PL is
defined in subclanse 5.1.11. £y peceyn and  Qpgreyy , are provided by higher layer parameters p0-r]2 and alpha-

712, respectively and are associated with the corresponding PSCCH resounrce confignration.
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14.2.2 UE procedure for receiving the PSCCH

For each PSCCH resource configuration asseciated with sidelink transmission mode 1, 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 [Ds indicated by higher layers.

For each PSCCH resource confignration associated with sidelink fransmission mode 2, a UE configured by higher
layers to detect SCI format O on PSCCH shall atterapt o decode the PSCCH according to the PSCCH resource
configuration, and using the Group destination 1Ds indicated by higher layers.

14.2.3 UE procedure for determining resource block pool and subframe
poot for PSCCH

A PSCCH resounrce configuration for fransmission/reception is associated with a set of periodically occurring time-
domain periods (known as PSCCH periods). The i-th PSCCH period begins at subframme with subframe
index 7, ., =0 +7- & and ends in subframe with subframe index /_, =0+ {i +1}- P 1, where

0< jbegm > jend < 19240
s

~  the subframe index is relative to subframe#0 of the radio frame corresponding to SFN § of the serviag cell or
DN O (described 1 {11},

- O s the offsetindicator-r] 2 indicated by the PSCCH resowsce configuration,
- Pisthe so-Period-r12 indicated by the PSCCH resource configuration,

For a PSCCH period, the UE deternnnes a PSCCH pool consisting of a subframe pool and a resource block pool as
follows.

- For TDD, if the parameter idd-Config-r1 2 1s wndicated by the PSCCH resource configuration, the TDD UL/DL
configuration used for determining the subframe pool is given by the parameter tdd-Config-r1 2, otherwise, the
TDD UL/DL confignration used for determining the subframe pocl is given by the UL/DL configuration (i.e.
patameter subframedssignment) for the serving cell.

, .
- The first /¥ uplink subframes are denoted by {]ﬁ A ZN,.__,) arranged in increasing order of subframe index,

where N is the length of the bitmap subfirameBitmap-r12 indicated by the PSCCH resource configuration.

- A subframe Z/. {0 < j < N'}belongs to the subframe pool ifa, =1, where f\aﬂ TN O N ) is the
bitmap subframeBitmap-ri2 indicated by the PSCCH resource configuration. The subframes in the subframe

pool ate denoted by {Z OP SCCH ZIP SCCH EsecH ) arranged in increasing order of subframe index and Loy
. ’ R Y PSCCH
is the number of subframes in the subframe pool. A PRB withindex g {0 < g < N} belongs to the resonce

i

block poolif §1< g <« SI+ A orif S7-M < g <82, where 51, 52, and M denote the prb-Start-r12, prb-

End-ri2 and prb-Num-ri12 indicated by the PSCCH resource configuration respectively.

PSCCH PSCCH
0 NN peres B e

The resonrce blocks in the resource block pool are denoted by (m } arranged

5 PSCCH _RP
{ e

in increasing order of resource block indices and M -, is the number of resource blocks in the resource

block pool.

14.3  Physical Sidelink Discovery Channel related procedures
14.3.1  UE procedure for transmitting the PSDCH

f a UE 1s configured by higher lavers o transimt PSDCH according to a PSDCH resource configuration, ina PSDCH
period 1,
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L. QFYFYET 3 = i i o i
- the number of transmissions for a transpost block on PSDCHis N, =7+ 1 where 7 is given by the higher
laver parameter numRetc-r12, and each transmission corresponds to one subframe belonging to a set of
subframes, and in ecach subframe, the PSDCH is transmitted on two physical resource blocks per slot.

- for sidelink discovery type 1,
- the allowed values for PSDCH resowrce selectionare givenby 0,1 (W, N, -,

)
: - ESOOCH /\ H
I/\/‘fh)\ and N L= )‘/11231/ RE /2E

J d

Pspcy T4 s ’ and

| —

where v, = 7
-~ the j-th transmssion (1 £ J < N ;ﬁ\r\ } for the transport block occurs in contignous resource blocks

P\ T fw OCH PSDCH o ~ .
m " and m, ., of subframe [ " o, _, of the PSDCH period. where
La SYSLp Y TS T

. af;" = é\(f -B '!:’Vf I Ngp rifpsoc | N _i}mod N, an and bl{’; = Ry od N, and using selected

resource value Fpgnoy (described in [8]).

ST P R P DO RP
_ {;pswcm srsoom gesoc . psoon }3 Tospen ARAAL P35 axe deseribed in
g sty peccnfy BY A1) 5 _ap_y J?HPSDCH RE
“FSDCH

subclause 14.3.3.
- for sidelink discovery type 2B,

- . sl s ATTX v : .
- The j-th transmission (i < J < Ny ) for the transport block ocenrs in contiguous resource blocks

PSDCH PSDO, R - i .
m, 0 “and m, o of subframe /[ f)& Lo, of the PSDCH period, where
ap Nagip by +j~

]

dé‘) = ((j\ rgu(“u +n )rﬂ@dlﬂ e ( ‘(FW ? -+ ’\/ B ( l:) },’II ’(7 J}in(}d ‘/\/f

- t H

b = (N VB al™ N b fmod A,

PSDCH

A e NI 48 A7 ) -
a {(} E)L ] M)“_+ A }nod,»f for 1< /< }“’STS)

r PSDCH _RP |
. R N ;= ]\jr -2 i
- N, = L NSEJ and /LT 4,
F 1 PEDCH 3 PSDCH y PSDCH } {  PSDCH PSDCH PSDCH PEDCH _RP ihe
‘md{!{J N el & n O M },[,PSDCH and A/ 75 are described
PSDCH N *

in subclanse 14.3.3.
(0} (0) . . . PN .
- af\ ) and b](‘" are given by higher layver parameters discPRB-Index and discSE-Index, tespectively
and that associated with the PSDCH resource configuration.

D

(1 3
- N ,)3,)( — ﬁg’,‘( o and NV oo o are given by higher laver patameters a-r12, b2, and crl2,

repectively and that are assoc:laﬁ:ﬁd with the PSDCH resource confignuration,
L ~ O . . . 7{2) .
7' is the number of PSDCH periods since N pgnoy was received.
- the transport block size 15 232

For sidelink discovery, the UE transmit power Ppepey  for PSICH transmuission is given by the following

—_ 3 5 Y p > P 15 }
Fospen = M0 oy poncn> 10108, (M pepp ) + £ o pspens T Xpspeny L dBa]

where Fygay pspen 18 defined in {6, and M oo =2 and PL = PL where PL_ is defined in subclanse 5.1.1.1
where C

1s the sexrving cell if the sidelink discovery transmission ocours on the ophink carvier frequency of a serving cell, or
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is the cell indicated by higher layers on downlink carrier frequency imdicated by discCarrierRef~r13[11] if sidelink
discovery transmission does not occur on the uphink carner frequency of a serving cell.

PQPSMHi and Xpgpegy are provided by higher layer parameters p0-r1 2 and alpha-rl 2, tespectively and are
associated with the corresponding PSDCH resource configuration.

A UE shall drop any PRDCH transmissions that are associated with sidelink discovery type | in a sidelink subframe if
the UL has a PSDCH transmission associated with sidehnk discovery type 2B in that subframe.

14.3.2 UE procedure for receiving the PSDCH

For sidelink discovery type 1, for cach PSDCH resource configuration associated with reception of PSDCH, a UE
confignred by higher layers to detect a transport block on PSDCH can decode the PSDCH according to the PSDCH
resonrce configuration

For sidelink discovery type 2B, for cach PSDCH resource configuration associated with reception of PSDCH, a UE

configured by higher lavers to detect a transport block on PSDCH can decode the PSDCH according to the PSDCH
sesource configoration

14.3.3 Uk procedure for determining resource block pool and subframe
pool for sidelink discovery

A PSDCH resource configuration for transmission/reception is associated with a set of periodically occurring time-
domain periods (known as PSDCH periods). The /-th PSDCH period begins at subframe with subframe
index J,,, = Oy +1+ P and ends in subframe with subframe index 7, = O, + (L' + 1)- £ —1, where

0<

begin

< 10240

- the subframe index is relative (o subframe#0 of a radio frame corresponding to SFN © of the serving cell or DFN
O (described 18 [11]),

U, is the offsetindicator-r12 indicated by the PSDCH resource configuration

- P isthe discPeriod-r12 indicated by the PSDCH resource configaration,

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 1dd-Config-ri 2 is indicated by the PSDCH resource configuration, the TRD UL/DL
configuration used for determining the subframe pool is given by the parameter td-Config-v1 2, otherwise, the
TDD UL/DL configuration used for determining the subframe pool is given by the UL/DL configuration (1.e.
parameter subframedssignment) for the serving cell.

Abitmap bbb, b, isobtainedusingd, =a 4, for < <N where

o, 4y ,dy,...dy and N are the bitmap and the length of the bitmap indicated by subframeBitmap-r12,
respectively, and N' = N, - N, where N is the numRepetition-ri2 indicated by the PSDCH resource
configuration.

The first N uplink subframes are denoted by ([G A wu.} arranged i increasing order of subframe 1ndex.

- A subframe Zj {0 < j < N")belongs to the subframe pool if /))/ = 1. The subframes in the subframe pool

ate dencted by {[ PR S U } arranged in increasing order of subframe index and g0y

N SPSDCH T

denoctes the number of subframes in the subframe pool.
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- APRBwithindex g {(0<g <N fg ) belongs to the resource block pool ff SI < g <« S1+ M orif
N2 M <g <52, where S, 52, and M denote the prb-Start-r1 2, prb-End-ri2 and prb-Nuwm-v12 indicated by
the PSDCH resource configuration respectively.

- The tesource blocks in the resource block pool are dencied by {m S @ m ;’“fﬁ - } arranged
EE 5 4
o . Y PEDCH _RP . .
in increasing order of resource block indices and M, —"  is the number of resource blocks in the resource
block pool.

14.4  Physical Sidelink Synchronization related procedures
The synchromzation resonrce configuration(s) for the UE are given by the higher laver parameter SL-SvncConfig-ri2.
A UE shall transmit sidelink synchronisation signals according to subclause 5.10.7 m {1 1],

A UE may assume that sidelink synchronization signals are signals transmitted by an eNB as described in subclause
6.11 of [3] or are signals fransmitted by a2 UE as descnibed m {11].

A UE is not expected to blindly detect the cyclic prefix length of sidelink synchronization signals transmitted by
another UE,

For a sidelink synchronization resonrce configuration associated with PRINCH reception, if cell ¢ 15 indicated by the
parameler physCelild-r1 2 and i the parameter discSyneWindow-r 12 ts configured with value w/ for cell ¢, the UE may
assume that sidelink synchronization signals are fransmitied in cell ¢ and that they are received within a reference
synchronization window of size +/-w/ ms with respect to the sidelink synchronization resouce of cell ¢ indicated by
higher lavers. The sidehink synchronization identity associated with the sidehink synchrouization tesource i1s indicated
by higher layers.

For PSDCH reception, if cell ¢ is indicated by the parameter physCellld-r1 2 and if the parameter discSyncWindow-r12
is confignred with value w2 for cell ¢, the UE may assume that PSDCH of UE in cell ¢ is received within a reference
syachronization window of size +/-w2 ms with respect to the discovery resource of cell ¢ indicated by higher lavers.
The UE transmit power of primary sidelink synchronization signal o and the UE transmit power of secondary
svnchronization signal P are given by

It the UE 15 configured with sidelink transmuission mode 1, and if the UE transmuts sidehink synchronization

signals in PSCCH period 7, and if the TPC command ficld in the configured sidelink grant {(described 11 {8]) for
the PSCCH period 7 is setto 0

'-'Upsss = PCMAX,PSB!Z’H

2 — £
£ R £ CMAX SESS

otherwise
]

e in d ' . ny
Losss = MW oyax pspemr» 101080 (M pgee 3 + 1 o psss T o " ELg [dBm]

Figss = mm{PCMAX,S&SSa 10108 {0M poss )+ Fo psss * Lpsss 'PL} fdBm]

whete Prisv ponery 400 P coce are defined in 6], M peee = 6and FL = Pl where PL isdefined in
CMAX PSECH CMAX,SESS PSSS c

sobclause 5.1.31.1. Pn psss and Xpgeg are provided by higher layer pararueters associated with the corresponding
sidelink synchronization signal rescurce configuration.

If sidelink synchronization signals are transmitied for PSDCH, and i the PSDCH transmission does not occur on any
serving cell configured for the UE, ¢ is the cell indicated by higher layers on downdink carrier frequency indicated by
discCarrierRef [11]. Otherwise, ¢ is the serving cell on which the sidelink synchronization signals are transnutted.  If
sidelink synchromzation signals are transmitted for PSDCH, then PSDCH and sidehink synchronization signal
transmission occur on the same carrier frequency.
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15 Channel access procedures for LAA

151 Downlink channel access procedures

An eNB operating LAA Sceli(s) shall perform the channel access procedures described 1n this sub clanse for accessing
the channel(s) on which the LAA Scell{s) transmission(s) are performed.

15.1.1  Channel access procedure for transmission(s) including PDSCH

The eNB may transmit a transmuission including PDSCH on a channel on which LAA Scell(s) transmission(s) are
petformed , after sensing the channel to be idle during the slot durations of a defer duration 7, and after the counter
N is zevo in siep 4. The counter N is adjnsted by sensing the channel for additional slot duration(s) accerding to the
steps below:

1y set N=N,_  where N, isarandom number noiformly distributed between 0 and CW

[E%04
2y if N >0 and the eNB chooses to decrement the counter, set N =N -1

3) sense the chamnel for an additional slot duration, and if the additional slot duration s idle, go to step 4; else, go
to siep 5,

4y if N =10, stop; else, go to step 2.

5y sense the channel during the slot durations of an additional defer duration 7,

6} if the channel is sensed to be idle during the slot durations of the additional defer dusation 7, | go to step 2; else,

o to step 5,

If an eNB has not transmitted a transmission inchuding PDSCH on a chanmel on which LAA Scell(s) transmission(s) are
performed after step 4 in the procedure above, the eNB may transmit 3 transmission including PDSCH on the channel,

after sensing the chanuel © be idle at least in the slot durations of an additional defer doration 7, .

The defer duration 7, consists of dwration 7', = 1618 imumediately followed by #  consecntive slot durations where
J £

£

cach slot durationis 7, = 9us , and 7', includes an idle slot duration 7, at startof 7,

A stot duration 7, is considered to be idle if the eNB seuses the channel during the slot duration, and the power
detected by the eNB for at least 4uss within the slot duration is less than energy detection threshold Xy

Otherwise, the slot duration T, 1s considered to be busy.

St

CW i, SCW < CW, s the contention window. (W, adjustment is described in sub clause 15.1.3.
CW . and CW___ are chosen during step 1 of the procedure above.

min, p max,p

m,, CW.,.a0d CW__ are based on channel access priority class associated with the eNB transmission, as

shown in Table 15,1 1-1.
X e adjustruent is described in sub clause 15.1.4

If the eNB transmits discovery signal transmission(s) not including PDSCH when N > Oin the procedure above, the
¢NB shall not decrement N during the slot durationds) overlapping with discovery signal transmission.

The eNB shall not continuously transmit on a channel on which the LAA Scell(s) transmission(s) are performed, for a

.

period exceeding 7 as given i Table 15.1.1-1.

moot,p
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For p=3and p=4 | i the absence of any other technology sharing the carrier can be guaranteed on a long term

basis (c.g. by level of regulation), 7 =10ms  otherwise, 7, =8ms .

Table 15.1.1-1: Channel Access Priority Class

1 1 3 7 2ms (3.7

2 1 7 15 3ms {7,15}

3 3 15 63 Bor 10 ms {15,31,6%}

4 7 15 1023 Sori0ms | {1531,63,127.255511,1023}

For LAA operation in Japan, if the ¢NB has transmitted 4 transmission after N = O in step 4 of the procedure above,
the eNB may transimit the pext continuous ransmssion, for duration of maxinmam ZJ =4 mgec, inuncdiately after

sensing the channel for at least a sensing interval of 7' =34usec, if the power detected by the eNB during 7 is less

than X, . and if the total sensing and transniission time is not more than 1000-7,  +

| Lcot 145 T psec.

15.1.2 Channel access procedure for transmissions including discovery
signal transmission(s) and not including PDSCH

An eNB may transmit a transmission including discovery signal but not inchiding PDSCH on a channel on which LAA
Scell(s) transmission(s) are performed immediately after sensing the channel for at least a sensing interval

.

1y, = 25us , if the power detected by the eNB during 7} is less than Xy, and if the duration of the transmission

Thresh

is less than 1 ms.

15.1.3 Contention window adjustment procedure
If the eNB transmits {ransiissions that are associated with channel access priority class p on a channel, the eNB

mamntains and adjosts the contention window value CWP for those transmissions using the following steps:

1) for each poority class p € {1,2, 3,4} set CW, =W

min, p

2y ifatleast Z =80% of HARG-ACK values corresponding to PDSCH transmission(s) in reference subframe
k are determined as NACK, increase CW | for cach priority class p e {i, 2.3, 4} to the next higher allowed

value; otherwise, go to step 1.

Reference subframe £ is the starting subframe of the most recent fransmission on the channel made by the eNB, for
which HARQ-ACK feedback is available.

if CW =CW,___ . the next higher allowed value for adjusting CW,is CW_

For determining 2,

- if the eNB transnussion(s) for which HARQ-ACK feedback is available start in the second slot of subframe 4 |
HARQ-ACK values corresponding to PDSCH transmission(s) in subframe & + | are also used in addition to the
HARQ-ACK values corresponding to PDSCH transmission(s) in subframe & .
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- ‘DTX statc and “any’ statc are counted as NACK, if the HARQ-ACK values corresponding to the PDSCH
transmission(s) are assigoned by (EyPD{CCH transmitied on the channel
- if a PDRCH transoussion has two codewords, the HARG-ACK value of each codeword 1s congidered separately
- bundled HARGQ-ACK across M subframes is considered as M HARQ-ACK responses.

ifthe CW, = CW,

i,y (6 cOnsecutively used K times for generation of NV

CW isresetto CW . foreach
7 mis, p

mil

prority class p e {1,2,3,4} . K isselected by eNB from the set of values {1, 2, ... 81,

15.1.4 Energy detection threshold adaptation procedure

An eNB accessing a chanoel on which LAA Scell(s) transmuission{s) are performed, shall set the energy detection

threshold (X 5y, ) to be less than or equal to the maximum energy detection threshold X oy -
X is defenmined as follows:

Thiesh_max

- If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (¢.g. by level of
regulation) then:

- A Thresh max l’i’}il’l{

- X, is Maximum energy detection threshold defined by regulatory requirements in dBm when such

requirements are defined, otherwise X, =7, +10d8

- Otherwise,
J’—’f;z dBm (20MHz), )
- X Thresh max = Max ; [max, ;>

min<

iTn;ax - TA + (P: - P) j
Where:
- 7, = 10dB for transmission(s) including PDSCH;

- 1, = 5dB for transmissions including discovery signal transmission(s) and not including PDSCH;

- P, =23dBm,
- P is the set maximum eNB output power in dBm for the carrier;

eNB uses the set maximum transmiission power over a single carrier irrespeclive of whether single carpier
or mudti-carrier transmission is emploved

- L (dBm) = 10-log10{3.16228-10* (m W' / MHz) - BWMHz (MHz))
uax (AB ) g ,

BWMHz is the single chaanel bandwidth ia MHz.

15.1.5 Channel access procedure for transmission(s) on multiple channels

An ¢NB can access multipie channels on which LAA Scell(s) transmission(s) are performed, according to one of the
Type A or Type B procedures described in this subclause.

3IGPP

DAINGEAN_0003233



Release 12 317 JGPP TS 36.213 V12.8.0 (201512}

15.1.51 Type A multi-channel access procedures

The eNB shall perform channel access on each channel ¢, € (', accarding to the procedures described in subclanse
£5.5.1, where (' is a sct of channels on which the ¢NB intends fo transmit, and i =0,1,...¢—1,and g is the
nminmber of channels on which the eNB intends 1o transmut.

The connter V' described in subclause 15.1.1 is determined for cach channel ¢, andisdenoiedas N, . N is

maintained according o subclause 15.1.5.1.1or 15.1.5.1.2.

156.1.5.1.1 Type At
Counter N as described in subclanse 13.1.1 is independently determined for each channel ¢, and is denoted as NQ .

If the absence of any other technology sharing the carrier cannot be guaranteed on a long term basis (e.g. by level of
regulation), when the eNB ceases ransmission on any one channel €, & {_ | for each chanoel ¢, # ¢, the eNB can

-

resume decrementing NV, when idle slots are detected either after waiting for a durationof 4.7, or after
reinitialising NV _ .
15.1.5.1.1 Type A2

Counter NV is determined as described in subclause 15.1.1 for channel ¢, € €' and is denotedas V_  where ¢, is
. Sy K

the channel that has the largest U value. For each channel ¢, N_ =N .

J

If the absence of anv other technology sharing the carrier cannot be goaranteed on 3 long term basis (e.g. by level of
regulation), when the eNB ceases transmission ot any one chaunel for which N is determined, the eNB shall

reinitialise NV for all channels.
15.1.5.2 Type B multi-channel access procedure
A channel ¢, € (' is selected by the eNB as follows

- the eNB selects €, by uniformly randomly choosing ¢, from ( before each transmission on multiple channels

c, el or
the eNB selects €, no more frequently than once every 1 second,

where ' is a set of channels on which the eNB intends to transmit, = 01,...¢ —1, and ¢ is the number of
channels on which the eNB mtends {0 fransmit.

To transmit on channel ¢,

- the ¢NB shall perform channel access on channel ¢ according to the procedures described in subclanse 1511

with the modifications descrbed in 15152 1 0r 15.1.52.2.

To transmiit on channel ¢, #¢,, ¢, €C

for cach chamnel <, . the eNB shall sense the channel <, for at least a sensing interval 7 = 25us

immediately before the trapsmitting on channel ¢, and the eNB may transnut on channel ¢ immediately after

sensing the channel ¢, if the power detected by the eNE onchannel ¢, during 7 islessthan X

me Thresh *
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15.1.5.2.1 Type B1

For determining CW, of channel ¢, step 2 of the procedure described in sub clause 15.1.3 is modified as follows
2y ifatleast Z =80% of HARQ-ACK values corresponding to PDSCH transmission(s) in reference subframe
k of alf channels ¢, € C are detemuiined as NACK, increase CW | of chammel ¢, for each priority class

pe {( 1,2.3, 4;‘ to the next higher allowed value; otherwise, go to step 1.
151522 Type B2

A CW , value is maintained independently for each channel ¢, € ( using the procedure described in subclause 15.1.3.

For determining N . forchamel ¢, CW vahie of chammel ¢, € Cis nsed, where ¢, is the channel with largest
o init i’ p i 4 73 =

CW among all channels inset O
» 4
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Annex A (informative):
Change history

Change history
: DS
2008-0¢ Draft version created
2008-1C Endorsed by RAN1 0.0.0 0.1.0
2007-01 Inclusion of decisions from RAN1#48bis and RAN1#47 0.1.0 0.1.14
2007-01 Endorsed by RAN1 0.1.1 0.2.0
2007-02 Inclusion of decisions from RAM1#47his 0.2.0 C.2.1
2007-02 Endorsed by RAN1 0.2.1 0.3.0
2007-02 Editor's version including decisions from RAN1#48 & 0.3.0 0.3.1
RAN1T#47his
2007-03 Updated Editor's version 0.3.1 0.3.2
2007-03 | RAN-35 IRP-070171 For information at RAN#35 032 1.0.0
2007-03 Random access text modified 1o better refiect RANT scope 1.6.0 1.8.1
2007-03 Updated Editor's version 1.8.1 1.82
2007-03 Endorsed by RAN1 1.0.2 1.1.0
2007-05 Updated Editor's version 1.1.0 1.1.1
2007-05 Updated Editor's version 1.1.1 1.1.2
2007-05 Endorsed by RAN1 1.1.2 1.2.0
2007-08 Updated Editor's version 1.2.0 1.2.1
2007-08 Updated Editor's version — uplink power control from 1.2.1 1.2.2
RAN1#40bis
2007-08 Endorsed by RAN1 1.2.2 1.3.0
2007-09 Updated Editor's version reflecting RAN#50 dedisions 1.3.0 1.3.1
2007-08 Updated Editor's version reflecting comments 1.3.1 1.3.2
2007-09 Updated Editor's version reflecting further comments 1.3.2 1.3.3
2007-09 Updated Edilor's version reflecting further comments 1.33 1.3.4
2007-09 Updated Edtior's version reflecting further comments 1.34 1.3.5
2007-09 { RAN-37 IRP-070731 Endorsed by RAN1 1.3.5 2.0.0
2007-08 | RAN-37 {RP-070737 For approval at RAN#37 20.0 2.1.0
12/09/07 | RP-37 {RP-070737} - - {Approved version 2.1.0 8.0.0
28/11/07 { RP-38 {RP-070949} 0001 { 2 {Update of 38.213 8.0.0 £1.0
05/03/08 | RP-39 {RP-080145} 0002 { - {Update of TS 36.213 according to changes listed in cover sheet 8.1.0 §.2.0
28/05/08 | RP-40 (RP-0804341 0003 { 1 (PUCCH timing and other formatting and typoe corrections 8.2.0 8.3.0
28/05/08 | RP-40 (RP-08043431 0006 { 1 (PUCCH power control for non-unicast information 520 8.3.0
28/05/08 | RP-40 {RP-0804341 0008 | - JUE ACK/NACK Procedure 820 8.3.0
28/05/08 | RP-40 {RP-080434} 000¢ UL ACKINACK timing for TDD 8.2.0 8.3.0
28/05/08 | RP-40 (RP-080434; 0010 | - 1Sgpecification of UL control channel assignment 8.2.0 3.3.0
258/05/08 | RP-40 [{RP-080434} 0011 - _{Precoding Malrix for 2T7x Cpen-iocp SM 8.2.0 8.3.0
28/05/08 | RP-40 [RP-0804341 00121 - |(Clarifications on UE selected CQl reports 8.2.0 5.3.0
28/05/08 | RP-40 {RP-080434} 0013 {1 1 {UL HARQ Ogeration and Timing 8.2.0 8.3.0
28/05/08 | RP-40 IRP-080434} 0014 | - iSRS power control 5.2.0 8.3.0
28/05/08 | RP-40 (RP-08043431 0015 1 1 (Correction of UE PUSCH frequency hopping procedure 520 8.3.0
28/05/08 | RP-40 {RP-080434} 0017 { 4 {Blind PDCCH decoding 820 8.3.0
28/05/08 { RP-40 {RP-0804341 0019 1 1 {TxMode vs DCI format is claritied 8.2.0 8.3.0
28/05/08 | RP-40 {RP-0804341 002G | - {Resource allocation for distributed VRB 8.2.0 8.3.0
258/05/08 | RP-40 {RP-080434} 0021 { 2 {PowerHeadmoom 8.2.0 8.3.0
28/05/08 | RP-40 [RP-0804341 0022 { - |(Clarification for Rl reporting in PUCCH and PUSCH reporting §8.2.0 £.3.0
modes
28/05/08 | RP-40 {RP-0804341 D025 Correction of the description of PUSCH power control for TDE 8.2.0 8.3.0
28/05/08 | RP-40 {RP-080434} 0028 | - {UL ACK/INACK prooedure for TDD 8.2.0 8.3.0
258/05/08 | RP-40 {RP-080434% 0027 { - {indication of radic problem detection 8.2.0 8.3.0
28/05/08 | RP-40 {RP-080434} 0028 { - iDefinition of Relative Narrowband TX Power Indicater 8.2.0 53.0
28/05/08 | RP-40 {RP-080434} 0029 Caicuiation of Aw(f) for UL-PC 8.2.0 8.3.0
28/05/08 RP-40 {RP-080434 0030 - ACAH reference and set S definition, CQI mode removal, and 5.2.0 8.3.0
Miscellanious
28/05/08 | RP-40 {RP-080434} 0021 - iModulation order and TBS determination for PDSCH and 8.2.0 £.3.0
PUSCH
28/05/08 | RP-40 {RP-080434} 0032 { - {0On Sounding RS 820 8.3.0
28/05/08 | RP-40 {RP-080426} 0033 Muitipiexing of rank and CQIPMI reports on PUCC 8.2.0 8.3.0
28/05/08 | RP-40 (RP-0804863 0034 | - 1Timing advance command responding time 8.2.0 3.3.0
09/09/08 | RP-41 {RP-080870} 37 2 SRS hopping pattern for closed loop antenna selection 8.3.0 2.4.0
(39/09/08 | RP-41 {RP-080870} 38 2 {Clarification on uplink power control 8.3.0 £.4.0
09/09/08 | RP-41 {RP-080870}F 41 Clarification on DCI formats using resource allocation type 2 8.3.0 §.4.0
08/08/08 | RP-41 {RP-080670} 43 2 Clarification on tree structure of CCE aggregations 8.3.0 8.4.0
(6/05/08 RPF-41 {RP-080670) 48 2 {Correction of the description of PUCCH power conirol for TDD 18.3.0 8.4.0
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Change history
09/09/08 RP-080670 Removal of CR00S 8.3.0 8.4.0
09/09/08 RP-080670 Correction of magpping of cyoclic shift value to PHICH modifier 8.3.0 8.4.0
09/06/08 RP-080870 - {TES disabling for DCI formats 2 and 2A 8.3.0 3.4.0
09/09/08 RP-080670 - _iCorrection of maximum TBS sizes 8.3.0 £.4.0
39/09/08 RP-080870 Y _ {Compistion of the table specifying the number of bits for the 8.3.0 £4.0
periodic feedback
08/09/08 | RP-41 {RP-080670 54 _ {Clarification of RNT! for PUSCH/PUCCH power control with DC{8.3.0 8.4.0
formats 3/3A
00/09/08 | RP-41 (RP-080670} 55 1 __Clarification on mapping of Differential CQl fields 5.3.0 8.4.0
0e/09/08 | RP-41 |{RP-0B0670} 58 1 {PUSCH Power Control 5.3.0 8.4.0
09/09/08 { RP-41 {RP-080670 60 _ |REB restriction and modulation order for CQi-only transmission  }8.3.0 8.4.0
on PUSCH
09/009/08 | RP-41 {RP-080870F 61 - {Modulation order determination for uplink retransmissions 8.3.0 §.4.0
08/08/08 | RP-41 {RP-080670} 62 2 {intreducing missing L1 parameters into 38.213 8.3.0 8.4.0
08/0%/08 | RFP-41 {RP-0B0OB70} 83 2 (Correcling the range and representation of delta_TF_PUCCH 5.3.0 8.4.0
09/09/08 | RP-41 {RP-080670} 64 1 1Adjusting TBS sizes to for VoIl 83.0 8.4.0
00/08/08 | RP-41 IRP-080670} 67 Correction to the downiink resource allocation 8.3.0 8.4.0
09/06/08 | RP-41 {RP-080870 68 } Remova! of special handling for PUSCH mapping in PUCCH 8.3.0 3.4.0
region
00/0%/08 | RFP-41 {RP-0B0OB70} 89 - {Correction to the formulas for uplink power control 5.3.0 8.4.0
09/09/08 {| RP-41 {RP-080670} 70 1 {Definition of Bit Mapping for DCI Signaliing 8.3.0 8.4.0
00/08/08 | RP-41 IRP-080670} 71 - {Clarification on PUSCH TPC commands 8.3.0 8.4.0
09/06/08 | RP-41 IRP-080870} 72 1 _iReference for CQIPMI Reporting Offset 8.3.0 3.4.0
09/09/08 | RP-41 {RP-080870} 74 - _{Correction to the downlink/uplink timing 8.3.0 840
(39/09/08 | RP-41 {RP-080870} 75 - _{Correction to the time alignment command 8.3.0 £4.0
09/09/08 | RP-41 {RP-080870} 77 1 {Correction of offset signalling of UL Countrol information MCS 8.3.0 §.4.0
08/09/08 | RP-41 {RP-080670} 78 2 _1DClformatiC 5.3.0 8.4.0
00/0%/08 | RP-41 {RP-0BOB70 80 Correction to Precoder Cydling for Open-ioop Spatial 5.3.0 8.4.0
Multiplexing
09/09/08 | RP-41 [RP-080870} 81 1 1Clarifying Periodic CQI Reporting using PUCCH 8.3.0 £.4.0
09/09/08 | RP-41 {RP-0806870F 84 1 {100 reference measurement period 8.3.0 §.4.0
00/09/08 | RP-41 (RP-080670} 88 - _iCorrection on downiink multi-user MIMO 5.3.0 8.4.0
(0/09/08 | RP-41 IRP-080670} 87 - _{PUCCH Reporting 5.3.0 8.4.0
09/09/08 {| RP-41 {RP-080670} 88 1 {Handling of Uplink Grant in Random Access Response 8.3.0 8.4.0
09/09/08 { RP-41 {RP-080670} 8% Correction to UL Hopping operation 8.3.0 8.4.0
09/09/08 | RP-41 {RP-080870} 90 - |DRSEPRE 8.3.0 3.4.0
09/09/08 | RP-41 {RP-080870} 92 - {Uplink ACK/NACK mapping for TDD 8.3.0 8.4.0
(39/09/08 | RP-41 {RP-080870} 83 - JUL SR Parameters Configuration 8.3.0 £4.0
09/09/08 | RP-41 {RP-0806870F 94 Miscellaneous updates for 36.213 8.3.0 §.4.0
08/08/08 | RP-41 {RP-080670} 85 - Clarifying Requirement for Max PDSCH Coding Rate 8.3.0 8.4.0
0e/09/08 | RP-41 {RP-0B0670} 985 - {UE Specific SRS Configuration 5.3.0 8.4.0
09/09/08 { RP-41 {RP-080670 o7 ) -;?CEtFo‘rmat 1A changes needed for scheduling Broadceast 8.3.0 8.4.0
Contro
09/09/08 | RP-41 {RP-0806870F 98 - {Progessing of TPC bits in the random access response 8.3.0 §.4.0
08/08/08 | RP-41 {RP-080670} 100 1 {Support of multi-bit ACK/NAK transmission in TDD 8.3.0 8.4.0
G3/12/08 | RP-42 |RP-081075} 82 3 {Corrections to Ri for CQI reporting 5.4.0 8.5.0
03/12/08 {| RP-42 {RP-081075} 83 2 iMoving description of large delay CDD to 38.211 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 102 3 iReoception of DCI formats 84.0 8.5.0
03/12/08 | RP-42 {RP-081075} 105 8 jAlignment of RANT/RANZ specification 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075 107 4 General corection of reset of power conirol and random access [8.4.0 250
response messags
03/12/08 | RP-42 {RP-081075} 108 2 {Final details on codebook subset restrictions 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 109 - iComrection on the definition of Pmax 8.4.0 8.5.0
03/12/08 | RP-42 IRP-081075] 112 2 1CQIPMI reference measurement periods 8.4.0 3.5.0
03/12/08 | RP-42 {RP-081075} 113 - _iCorrection of introduction of shorened SR 8.4.0 2.5.0
03/12/08 | RP-42 {RP-081075} 114 - _1RAN1/Z specification alignment on HARG operation 8.4.0 £5.0
03/12/08 | RP-42 {RP-081075} 115 intreducing other missing L1 parameters in 36,213 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 118 - {PDCCH blind decoding 5.4.0 8.5.0
03/12/08 | RP-42 {RP-0B1075} 117 - {PDCCH search space 5.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 118 - iDeita_TF for PUSCH 84.0 8.5.0
03/12/08 { RP-42 {RP-081075 120 _ {Delta_preamble_msgd parameter values and TPC command in [8.4.0 8.5.0
RA response
03/12/08 | RP-42 {RP-081075} 122 1 _{Correction of offset signaling of uplink control information MCS  |8.4.0 8.5.0
(3/12/08 | RP-42 {RP-081075} 124 - _iMiscellaneous Cotrections 5.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 125 - {Clarification of the uplink index in TDD mode 8.4.0 8.5.0
03/12/08 { RP-42 {RP-081075) 126 - (Clarification of the uplink transmission configurations 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 127 2 {Correction o the PHICH index assig 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 128 - | Clarification of fype-2 PDSCH resource allocation for format 1C {8.4.0 £.5.0
03/12/08 | RP-42 {RP-081075} 129 - _iClarification of uplink grant in random access rgsponse 8.4.0 £5.0
03/12/08 | RP-42 {RP-081075) 130 UE sounding procedure 8.4.0 8.5.0
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Change history
03/12/08 | RP-42 {RP-081075 134 _{Change for determining DCI format 1A TBS table column 8.4.0 8.5.0
indicator for proadeast control
03/12/08 | RP-42 {RP-081075} 135 - _iClarifying UL VRB Allocation 8.4.0 8.5.0
03/12/08 | RP-42 (RP-081075%} 136 1 _Correction for Aperiodic CQlI 5.4.0 8.5.0
(3/12/08 | RP-42 {RP-081075} 137 1 _{Correction for Aperiodic CQI Reporting 5.4.0 8.5.0
03/12/08 {| RP-42 {RP-081075} 138 1 {Correction to PUCCH CGli reporting mode for N*DL_RB <=7 8.4.0 8.5.0
03/12/08 { RP-42 {RP-081075} 140 1 10n scunding procedure in TDD 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 141 1 {Alignment of RANT/RAN3 specification 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 143 1 iTTi bundling 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075] 144 1 JACKMNACK transmission on PUSCH for LTE TDD 8.4.0 §5.0
03/12/08 | RP-42 {RP-081075} 145 1 Timing refationship between PHICH and its associated PUSCH [8.4.0 850
03/12/08 | RP-42 {RP-081073 147 . Definition of parameter for downlink reference signal transmit 5.4.0 8.5.0
power
03/12/08 | RP-42 {RP-081075} 148 1 {Radic link moniforing 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 149 1 _{Correction in 36.213 reiated to TDD downlink HARQ processss 18.4.0 550
03/12/08 | RP-42 {RP-081075} 151 - _iNominal POSCH-c-RS EPRE Offset for CQI Reporting 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 152 1 1Support of UL ACK/NAK repetition in Rel-8 5.4.0 8.5.0
03/12/08 {| RFP-42 {RP-081075} 155 - iClarification of misconfiguration of aperiodic COl and SR 5.4.0 8.5.0
03/12/08 | RP-42 {RP-081075 158 4 Correction of control information multiplexing in subframe 8.4.0 8.5.0
" ibundling mode
03/12/08 | RP-42 {RP-081075} 157 - {Correction to the PHICH index assignment 8.4.0 8.5.0
03/12/08 | RP-42 (RP-081075%} 158 1 JUE transmit antenna selection 5.4.0 8.5.0
(3/12/08 | RP-42 {RP-081075} 159 - _iClarification of spatial different CQI for CQI reporiing Moede 2-1 18.4.0 8.5.0
03/12/08 {| RP-42 {RP-081075} 160 1 {Corrections for TDD ACK/NACK bundling and multiplexing 8.4.0 8.5.0
03/12/08 { RP-42 {RP-081075) 161 Correction to Ri for Open-Loop Spatial Multipiexing 8.4.0 8.5.0
03/12/08 | RP-42 IRP-081075] 162 - {Correction of differential CQ 8.4.0 3.5.0
03/12/08 | RP-42 {RP-081075} 183 - linconsistency between PMI definilion and codebook index 5.4.0 250
03/12/08 | RP-42 {RP-081075} 164 - {PDCCH validation for semi-persistent scheduling 8.4.0 550
03/12/08 | RP-42 {RP-081075 165 4 ggfiz(it;on {o the UE pehavior of PUCCH COI piggybacked on {8.4.0 8.5.0
PUSCH
03/12/08 | RP-42 {RP-081075 166 } _Cm‘rer;_tmn on SRS procedure when shortened PUCCH format  [8.4.0 3.5.0
is used
43/12/08 | RP-42 {RP-081075 167 4 i Transmission overlapping of physical channeis/signais with 5.4.0 8.5.0
~_{PDS&CH for transmission mode 7
03/12/08 | RP-42 [RP-081075} 189 - _iClarification of SRS and SR transmission 8.4.0 £.5.0
03/12/08 | RP-42 {RP-081075} 171 - {Clarification on UE Behavior when skipping decoding 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081075} 172 1 {PUSCH Hopping operation comections 8.4.0 8.5.0
03/12/08 {| RFP-42 {RP-081075} 173 - {Clarification on message 3 fransmission timing 5.4.0 8.5.0
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 } :-:;Eariﬁc_zati(_)n of UE-specific time domain position for R 84.0 8.5.0
fransmission
03/12/08 | RP-42 (RP-081075%} 176 1 _{Physical layer parameters for CQi reporting 5.4.0 8.5.0
G3/12/08 | RP-42 {RP-081075} 177 - _iA-periodic CQlI clarification for TDD UL/DL configuration 8 5.4.0 8.5.0
03/12/08 | RP-42 {RP-081075 179 4 Correction to the definitions of rho_aA and rho_8 (downiink 8.4.0 8.5.0
) ©ipower allocation)
03/12/08 | RP-42 {RP-081075) 180 Clarification of uplink A/N resource indication 8.4.0 8.5.0
03/12/08 | RP-42 {RP-081073 PDCCH format O for message 3 adaptive retransmission and 5.4.0 8.5.0
181 - {transmiussion of control information in message 3 during
contention based random access procedure
43/12/08 | RP-42 {RP-081075 182 To Fix the Discrepancy of Uplink Power Contrel and Channal 5.4.0 8.5.0
Coding of Conirol Information in PUSC
03/12/08 | RP-42 {RP-081122}1 183 1 {CQ reporting for antenna port 5 8.4.0 £.5.0
03/12/08 | RP-42 {RP-081110} 168 1 {Clarification on path loss definition 8.4.0 8.5.0
04/03/08 | RP-43 (RP-080236} 184 1 iCorrections to Transmitted Rank Indication 5.5.0 8.6.0
G4/03/06 | RP-43 {RP-06023G} 185 4 _{Corrections to iransmission modes 5.5.0 8.6.0
04/03/08 | RP-43 {RP-080238} 186 2 {Delta TF configuration for control only PUST 8.5.0 8.6.0
04/03/00 | RP-43 IRP-000236} 187 1 {Correction to conourrent SRS and ACK/NACK transmission 8.5.0 8.6.0
04/03/09 | RP-43 {RP-080236} 191 1 {PDCCH release for semi-persistent scheduling 8.5.0 3.6.0
04/03/02 | RP-43 {RP-020236} 182 1 {Correcticn on ACKNACK transmission on PUSCH for LTE TDD [8.5.0 8.6.0
34/03/02 { RP-43 183 - iCorrection to susband differential CQI vaiue to offset leval 8.5.0 £8.0
RP-090236 . . .
mapping for aperiodic CUI reporting
04/03/09 | RP-43 {RP-080236) 194 - JComrection for DRS Collision handling 8.5.0 8.6.0
04/03/09 | RP-43 RP-000736 198 2 ij{!}ig/r;r:mnt of RAN1/RAN4 specification on UE maximum output {8.5.0 3.6.0
G4/03/06 | RP-43 BP-050236 197 - ;;b??!smissim scheme for transmission mode 7 with SPS C- 5.5.0 8.8.0
34/03/09 { RP-43 RE-080226 188 - Ciarifying bandwidih paris for periodic CQ{ reporting and CQJ 8.5.0 £6.0
- refererence period
04/03/09 | RP-43 RP-000236 199 2 C‘t)‘rre:ffic:-n to the ACK/NACK bundling in case of transmission  {8.5.0 8.6.0
mode 3 and 4
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Change history
04/03/08 | RP-43 {RP-080236] 200 - JACK/NAK repstition for TDD ACK/INAK muftiplexing 8.5.0 8.6.0
04/03/08 | RP-43 {RP-080236} 201 Clarifying UL ACK/NAK transrmission in TDD 8.5.0 8.6.0
04/03/08 | RP-43 1RP-000236} 202 - _iCorections to UE Transmit Antenna Selection 8.5.0 3.6.0
34/03/09 | RP-43 {RP-080236} 203 - _{Correction {o UE PUSCH hopping procedure 8.5.0 2.8.0
34/03/09 | RP-43 {RP-080236} 204 - _{Correction o PHICH resource association in TTI bundling 8.5.0 56.0
04/03/0% | RP-43 {RP-080236} 205 Clarification of the length of resource assignment 8.5.0 §.6.0
04/03/08 | RP-43 206 - iCorrection on ACKINACK transmission for downlink 8PS 5.5.0 8.6.0
RP-080236 . ) .
resource release
04/03/02 | RP-43 RP-050236 207 - Eni_rcc@u_c_tion of additional values of wideband CQI/PMI 8.5.0 £.6.0
periodicilies
04/03/08 | RP-43 {RP-050236] 208 2 iCorrection to CQIPMIMRI reporting field 8.5.0 8.6.0
04/03/00 | RP-43 IRP-080236} 209 2 (Comrection to tho_A definition for CQI calculation 8.5.0 8.6.0
04/03/08 | RP-43 1RP-080236}1 210 - _i1Corection to erroneous cases in PUSCH linear block codes 8.5.0 3.6.0
34/03/09 | RP-43 {RP-080236} 211 1 _{Removing RL monitoring start and stop 8.5.0 2.8.0
04/03/09 | RP-43 {RP-080236} 214 1 {Correction to type-1 and type-2 PUSCH hopping 8.5.0 £8.0
04/03/0% | RP-43 {RP-080236} 215 Contradicting statements on determination of CQ subband size [8.5.0 8.6.0
04/33/08 | RP-43 {RP-0£0235} 218 - iCorrections to SRS 5.5.0 8.6.0
G4/03/06 | RP-43 {RP-080236} 219 2 iMiscellaneous corrections on TOD ACKNACK 5.5.0 8.6.0
04/03/08 | RP-43 {RP-080238} 221 1 TR for Redundancy Version mapping funchion for DCI 10 8.5.0 8.6.0
04/03/09 | RP-43 RP-000236 223 ?crambiirf.g_f:-f PU.SCH coresponding to Random Access 850 8.6.0
Response Grant
04/03/09 RP-43 {RP-0802361 225 - iRermoval of SRS with message 3 5.5.0 8.6.0
04/03/08 | RP-43 {RP-050236} 226 3 {PRACH refransmission iiming 2.5.0 8.6.0
04/03/08 | RP-43 {RP-080238} 227 - Clarifying error handiing of PDSCH and PUSCH assignments 8.5.0 8.6.0
04/03/08 | RP-43 {RP-050236} 228 Clarify PHICH index mapgping 8.5.0 8.6.0
04/03/08 | RP-43 IRP-000236} 226 - {Correction of CQI timing 8.5.0 3.6.0
04/03/02 | RP-43 {RP-020236} 230 - _{Alignment of CQI parameter names with RRC 8.5.0 £.6.0
34/03/09 | RP-43 {RP-080236} 231 1 {Removal of 'Off values for periodic reporting in L1 8.5.0 56.0
04/03/08 | RP-43 {RP-080236} 232 - _iDetault value of Rl 8.5.0 8.6.0
04/83/08 | RP-43 {RP-080236} 233 1 {Clarification of uplink timing adjustments 8.5.0 8.6.0
04/03/08 | RP-43 {RP-050236} 234 - {Clarification on ACK/NAK repetition 2.5.0 8.6.0
27/05/08 | RP-44 FP-060520 235 1 {Correction to lhe condition of resetting accumuliated uplink 8.8.0 8.7.0
power correction
27/05/09 | RP-44 RP-090529 238 Corr‘eqtion tc:-.t‘he random access channe! parameters received {8.6.0 8.7.0
from higher layer
27/05/09 | RP-44 {RP-000529} 237 - _{Comrection on TDD ACKNACK 8.8.0 8.7.C
27/05/08 | RP-44 {RP-080520}] 238 1 {Correction on CQ reporting 8.6.0 8.7.0
27/05/08 | RP-44 {RP-0205291 23¢ - _iCorrection on the HARQ process number 8.6.0 £7.0
27/05/09 | RP-44 1RP-0805291 241 1 {CR correction of the description on TTI-bundling 8.68.0 8.7.0
27/05/0¢ | RP-44 242 1 {Clarify latest and initial PDCCH for PDSCH and PUSCH 5.8.0 8.7.0
RP-080529 O, | for SPS activati
transmisisons, and NDi for SPS activation
27/05/08 | RP-44 [RP-080529) 243 - _{Clarify DRS EPRE 8.5.0 87.0
27/05/08 | RP-44 [RP-0205291 244 1 iClarification on TPC commands for SPS 8.68.0 §7.0
15/00/08 | RP-45 {RP-0%0888] 245 1 {Correction to PUSCH hopping and PHICH mapping procedures [8.7.0 £.8.0
15/09/08 | RP-45 {RP-080888; 248 - iClarification on subband indexing in periodic CQl reporting 5.7.0 8.8.0
15/09/06 | RP-45 {RP-080888; 247 2 (Correction to DVRE operation in TDD transmission mode 7 5.7.0 8.8.0
15/09/06 | RP-45 249 - | Clarification of concurrent ACKNACK and pericdic PMIRI 8.7.0 8.8.0
RP-080885% ) o S e
fransmission on PUCCH for TDD
13/08/08 | RP-45 {RP-0%08881 250 Clarify nter-cell synohronization text 8.7.0 £.8.0
01/12/08 | RP-48 {RP-081172] 248 1 _llatroduction of LTE positioning 5.8.0 .0.0
Gi1/12/08 | RP-46 g 254 - {Clarification of PDSCH and PRE in combination for LTE 5.8.0 €.0.0
RP-081172 e
positioning
01/12/09 | RP-48 {RP-081177} 255 5 1Editorial corrections to 38.213 8.8.0 9.0.0
01/12/0% | RP-48 {RP-081257} 258 1 {intreduction of enhanced dual I3yer transmission 8.8.0 2.0.0
01/12/08 | RP-48 {RP-081177} 257 1 1Add shorter SR periodicity 5.8.0 .0.0
01/12/08 | RP-46 {RP-051256] 258 - {introduction of LTE MBMS 5.8.0 8.0.0
17/12/108 | RP-48 256 1 {Correction by MCC due to wrong implementation of CR0256r1 -19.0.0 8.0.1
RP-021257 Sentence is added to Single-antenna port scheme subclause
711
18/03/10 | RP-47 259 3 {UE behavior when collision of amtenna port 7/8 with PBCH or 9.0.1 8.1.0
RP-100211 SCH happened and when distibuted VRB is used with antenna
port 7
168/03/10 | RP-47 {RP-100210} 260 1 {MCCH change notification using DCI format 1C 9.0.1 9.1.0
160318 | RP-47 {5 1nnno 283 - {Correction on PDSCH EPRE and UE-specific RS EPRE for Rel- {9.0.1 9.1.0
RE-100211 ) -
9 enhanced DL iransmissions
010810 | RP-48 FP-100585 265 - {Clarification for TDD when multiplexing ACK/NACK with SR of [9.1.0 8.2.0
) ACK/NACK with CQIPMI or R
01/08/10 | RP-48 {RP-100580} 268 1 {Clarification of PRS EPRE 9.1.0 g.2.0
14/08/10 RP-42 {RP-100800¢ 268 - {Clarification on Extended CP support with Transmission Mode 8§9.2.0 ©.3.0
07/12/110 | RP-50 {RP-101320} 270 - {introduction of Rel-10 LTE-Advanced features in 36.213 9.3.0 10.0.0
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Change history
2712110 - - - - |Editorial change fo corredt a copy/past errorin subclause 7.2.2 11000
15/03/11 RP-51 {RP-1102585) 271 1 1A clanfication for redundancy version of PMCH 10.0.1
15/03/11 RP-51 IRP-110258} 272 - 1RLM Frocedure with restricted measurements 18.0.1
15/03/11 RP-51 {RP-110256} 273 - _iCorrections to Rei-10 LTE-Advanced features in 38.213 19.01
01/08/11 RP-52 (RP-1108191 274 3 _{Correction o HARQ-ACK procedure for TDD mode b with M=2 110.1.0
01/08/11 RP-52 (RP-110819} 275 3 i1Determination of PUSCH A/N codebook size for TD 1010
01/88/11 RP-52 {RP-1108231 278 - {The triggering of apernodic SRS in DCI formats 28 and 2C 1010
01/068/11 RP-5Z2 {RP-110819) 278 3 {Corrections to power headroom 10.1.0
01/08/11 RP-52 {RP-110818] 279 1 {Removal of square brackets for PUCCH format 3 ACKINACK 10.1.0
01/06/11 RP-52 {RP-1108191 281 1 {Correction of AN repetition and PUCCH format 3 10.1.0
01/08/11 RP-52 RP-110819 282 2 Cr\)lrregt‘m.n {o timing for secondary cell activation and 18.4.0
deactivation
01/06/11 RP-52 IRP-1108231 283 1 {Correction to MCS offset for multiple TBs 10.1.0 11020
01/08/11 RP-52 {RP-110820} 286 1 {Miscellaneous Correclions 10.1.0 10.2.0
01/08/11 RP-52 288 1 {Corrections on UE procedure for detenmining PUCCH 10.1.0 10.2.0
RP-110819 - ‘
Assignment
01/08/11 RP-52 {RP-110819} 289 2 Correction to Multi-cluster flag in DCI format 0 1018 11020
01/06/11 RP-52 {RP-110819}) 290 2 {Joint transmission of ACK/NACK and SR with PUCCH fermat 3 (1010 11020
01/08/11 RP-52 {RP-110819] 2981 3 iCorrection of uplink resource allocation type 1 10.1.0 10.2.0
01/06/11 RP-52 ({RP-1108211 2892 1 {Correction on CSI-RS configuration 10.1.0 10.2.0
01/06/11 RP-52 . 284 ~ AACKNACK and CQI simultaneous transmission in ACK/INACK {10.1.0 in2.0
RP-110818 o
bundling in TDD
§1/86/11 RP-5Z2 {RP-1108231 285 - {UE specific disabling of UL DMRS sequence hopping 10.1.0 10.2.0
01/08/11 RP-52 {RP-110821} 286 - IPDSCH transmission in MBSFN subframes 180.1.0 10.2.0
01/08/11 RP-52 IRP-110819) 287 Introduction of PCMAX for PUSCH power scaling 10.1.0 11020
01/08/11 RP-52 IRP-110819) 298 - {Power contro] for SR and ACK/NACK with PUCCH format 3 1040 11020
01/06/11 RP-52 {RP-110810} 298¢ 2 {1CR on power control for HARQ-ACK transmission on PUCCH 1910 10.2.0
01/08/11 RP-52 {RP-1108191 300 2 _{Correction to handling of search space overlap 10.1.0 10.2.0
01/068/11 RP-52 ., 301 1 {Correction to simultaneous transmission of SRS and PUCCH 1010 10.2.0
RP-110819 5170 1
format 2/2a/2p
04/08/11 RP-52 . 302 1 {Correction for Simultaneous PUCCH and SRS Transmissions 101.0 i0.2.0
RP-110819 on CA
G1/06/11 RF-52 e 303 - jCorrection on 8Tx Codebook Sub-sampiing for PUCCH Mode 1-110.1.0 10.2.0
RP-110821 1
31/08/11 RP-52 304 1 jCorrections on CQ type in PUCCH mode 2-1 and clarification  [10.1.0 10.2.0
RP-110821 on simultansous PUCGCH and PUSCH transmission for UL-SCH
subframe bundling
01/068/11 RP-52 RP-110818 305 1 {Correction on UE hehaviour upon reporting periodic CSlusing {1010 10.2.0
PUCCH Moede1-1
01/08/11 RP-52 IRP-110818}) 308 - iClarification for the definition of CQlI 10.1.0 11020
31/08/11 RP-52 (RP-110818§ 307 - Clarification for the definilion of Precoding Mairix Indicator 18.1.0 10.2.0
31/08/11 RP-52 [RP-110819} 308 - {Simultanesuys SRS fransmissions in more than one calf 10.1.0 10.2.9
01/06/11 RP-52 (RP-110819} 310 1 {Miscellaneous Corrections for T8 36.213 10.1.0 10.2.0
01/88/11 RP-52 {RP-1108211 311 1 {Configuration of pmi-RI-Report 1010 10.2.0
G1/06/11 RF-52 . 31z 1 {Correction on the suppoert of PUCCH format 3 and channel 10.1.0 10.2.0
RP-110819 ,.
selection
31/08/11 RP-52 RP-110821 313 - {Correction on UE behaviour during DM-R S transmission on 10.1.0 10.2.0
supframes carrying synchronization signais
01/06/11 RP-52 IRP-1108201 314 1 136.213 CR on antenna selection 10.1.0 11020
01/08/11 RP-52 IRP-110823] 318 1 {Number of HARQ process for UL spatial multiplexing 10.1.0 10.2.0
01/08/11 RP-52 {RP-110819}§ 317 - {PUCCH format 3 Faliback procedurs in TDD 1010 11020
31/08/11 RP-52 RE-110819 318 - ?izrflﬁion on C8i reporting under an invalid downlink 18.1.0 10.2.0
01/06/11 RP-52 {RP-110819) 320 Muitiple Aperiodic SRS Trggers for Same Configuration 10.1.0 10.2.0
01/08/11 RP-52 {RP-110823} 321 - {UE antenna switch in UL MIMO 1040 11020
01/08/11 RP-52 {RP-110819}§ 322 - {UE behaviour for PDSCH reception with limited soft bufferin CA110.1.0 11020
01/068/11 RP-52 323 - {Joint transmission of ACK/NACK and SR or CSI with PUCCH 1010 1020
RP-1108589 N e ;
format 3 and channel selaction
15/09/11 RP-53 IRP-111229) 277 1 {Correction to reception of PRS in MBSEN subframes 10.2.0 10.3.0
15/06/11 RP-53 IRP-111230} 325 3 {Corrections on UE procedure for repoerting HARG-ACK 10.2.0 10.3.0
15/06/11 RP-53 (RP-111230§ 328 2 {Corrections on Physical Uplink Control Channe! Procedure 18.2.0 10.3.0
15/06/11 RP-53 . . {Correction to uplink fransmission scheme usage for random 10.2.0 10.3.0
RP-111231¢ 331 i e oo
aceess response and PHICH-triggered retransmissions
15/08/111 RP-53 IRP-111229] 338 Corrections on transmission mode 9 10.2.0 10.3.0
15/06/11 RP-53 1RP-111230} 338 - iCorections on HARQ-ACK codebook size determination 10.2.0 10.3.0
15/006/11 RP-53 RPE-1112301 340 CowgymmenTDDPUQQHfmwmpﬁammchmmHSMBmmn 10.2.0 10.3.0
and HARQ-ACK iransmission on PFUSCH
15/09/11 RP-53 (RP-111230} 341 - Corrections on NACK generation 10.2.0 10.3.0
15/08/111 RP-53 (RP-111230) 342 Corrections on power headroom reporting 10.2.0 10.3.0
15/06/11 RP-53 IRP-111220} 348 - {Correction on TBS transiation table 10.2.0 10.3.0
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Change history
£ RP-111229 Correction to the condition of enabling PM{ feedback 10.2.0
156/08/11 RP-53 IRP-111232} 348 Miscellaneous comrections to 36.213 10.2.0
15/06/11 RP-53 IRP-1112208] 34¢ - iComrections on PUSCH and PUCCH modes 10.2.0
15/06/11 RP-53 IRP-111231} 3250 1 ICR on UL HARQ ACK determination 10.2.0
15/06/11 RP-53 RP-1112211 251 4 Cgrrectio_n on UL DMRS resources for PHICH-triggered 10.2.0
retransmission
15/09/11 RP-53 (1RP-111230§ 352 Clarification on the commoen search space description 10.2.0 10.3.0
15/06/11 RP-53 Clarification on ambiguous DCI information between UE-specific10.2.0 10.3.0
RP-1112321 353 1 {search space and common search spaoce for DCI formats © and
1A
15/006/11 RP-53 RPE-1112961 354 ;’)Eariﬁcatien of Reference PDSCH Power for CSI-RS based CSi 10.2.0 10.3.0
Feedback
15/09/11 RP-53 {RP-111230} 355 2 {Corrections on reperting Channel Siate information 10.2.0 10.3.0
05/121114 RP-54 IRP-1116698] 324 3 {Accumuiation of power control commands from DCI format 3/3A4110.3.0 10.4.0
OEM 2111 RP-54 {RP-111686}§ 357 1 {Miscelianeous comrections on uplink power control 10.3.0 i0.4.0
0512111 RP-54 {RP-111866] 358 Corrections on N_c*{received} 18.3.0 10.4.0
0512011 RP-54 350 Corrections on TDD PUCCH format 10 with channel selection 10.3.0 10.4.0
RP-111666 . : \
and two configured serving celis
05/121114 RP-54 (RP-11166861 360 - (Comrections on the notation of k and k_m 10.3.0 10.4.0
05/12/11 RP-54 {RP-111688} 361 1 {Corrections on PUCCH mode 2-1 10.3.0 11040
0512111 RP-54 RE-1116568 82 3 iﬁzﬁzﬁgnePDSCHtmnsn$$ona&mnmﬁm1erQi 10.3.0 10.4.0
05/12111 RP-54 {RP-111666] 363 1 {Corrections on PUCCH Resource Notation 10.3.0 10.4.0
05/121114 RP-54 IRP-111667] 364 Correction on the notation of SRS transrmission comb 10.3.0 10.4.0
05/12/11 RP-54 o 365 - {Clarification on the HARQ-ACK procedure of TDD UL-DL 10.3.0 i0.4.0
RP-111666 PN
configuration 5
G5/12/11 RF-54 BP-111666 366 2 {Clarification on the determination of resource for PUCCH 10.3.9 10.4.0
Format 1b with channel seieciion in TDD mode
05112/11 RP-54 [RP-111886}1 387 1 {Correction on HARQ-ACK procedure 18.3.0 10.4.0
o821 RP-54 . 388 Correction for A/N on PUSCOH with W=1 2 in case of TD 10.3.8 10.4.0
RP-111886 o | eeaeardic
channel selection
05/12/11 RP-54 {RP-111688}] 368 - {Clarification of PUCCH 2-1 Operation 10.3.0 11040
0512711 RP-54 {RP-1116888}§ 370 1 {Correcticn on PM! index 1030 11040
05112/11 RP-54 [RP-111886}1 371 2 iCorrection to pericdic C8i reports for carrier aggregation 10.3.0 10.4.9
0512111 RP-54 {RP-111686¢ 373 1 {Removal of square bracket in HARQ-ACK procedure 10,30 10.4.0
g5/12/11 RP-54 {RP-1116861 374 1 {Clarification on UE's capability of supporting PUCCH format 3 10.3.0 10.4.0
G5/12/111 RP-54 {RP-1118861 375 1 {Clarifications of UE behavior on PUSCH power controd 10.3.0 10.4.0
28/02112 | RP-55 ~ 378 1 {RNTI Configuration associated with DL Resource Allocation 10.4.0 10.5.0
RP-120286 Typs 2
2802112 | RP-55 ., 377 2 (Correction for ACKINACK related procedurs in case of TDD UL-{10.4.0 10.5.0
RP-120283 —~ ) A
DL configuration 0
13/08/12 | RP-58 RP-120737 378 3 {Correction of FDD channei selection HARG-ACK and &R 10.5.0 10.8.0
) transmission
13/06/12 | RP-536 {RP-120738} 37% - {Removal of description with square brackets 5.0 10.8.0
13/06/112 | RP-58 RD-120738 381 - paneqMQontmnsmﬁgonﬁmdegwﬁhasmweanmnnapaﬂ 10.5.0 1086.0
transmission
04/09/12 | RP-57 (RP-1212856} 382 Clarification of codebook subsampling for PUCCH 2-1 1060 10.7.0
04/09/12 | RP-57 {RP-121286} 383 - iCorrection to UE transmit antenna selection 10.6.0 10.7.0
04/89/112 | RP-57 mamasl 304 - {TDD HARQ-ACK grocedure for PUCCH format 1b with channel (10.8.0 1070
RP-121284 o . "
seleclion in carrier aggregation
34/09/12 | RP-B7 {RP-121285} 385 - {Corrections for Handling C51-RS pafterns 10.6.0 10.7.9
04/09/12 { RP-57 {RP-121284} 388 1 {Reference serving celi for pathloss estimation 1060 10.7.0
04/08/12 | RP-57 {RP-121284} 387 - {Power control for PUCCH format 3 with single configured cell 1080 10.7.0
G4/09/12 | RP-57 {RP-121254} 388 - {ACK/NACK resource in case of channel selection 10.6.9 10.7.0
04/09/12 { RP-57 {RP-121274} 380 4 lintroduction of an additional special subframe configuration 10.7.0 11.0.0
04/09/12 | RP-87 {RP-121272] 38% Introduction of Rel-11 features 10.7.0 111.0.0
04/12/12 { RP-58 {RP-121830} 3083 - {Correction o the parameter ue-Category-vilxy 11.0.0 11.1.0
0412112 { RP-58 {_. .. L) 385 - {Correction of reference signal scrambling seguence initialization {11.0.0 11.1.0
RP-121837 P s .
for SPS in transmission mode 7
04712112 { RP-58 {RP-1218486} 396 ~ _{Finalisation for introducing Rel-11 features 11.0.0 11.1.0
28/02/13 | RP-59 (RP-1302541 338 Correction on UE procedure for regorting HARQ-ACK 11.1.0 11.2.0
25/02/13 | RP-56 (RP-1302521 400 - {Corrections for SRS power scaling in UpPTS 11.1.0 11.2.0
28/02113 | RP-58 | .o ionann) 403 - {1CR on UE specific search and Cormmon search space overtap  [11.1.0 11.2.0
RE-130252 o .
on PDCCH
28/02M13 | RP-59 n 404 - iAdditional clarifications/corrections for introducing Ref-11 11.1.0 1120
fP-130353 teatures
11/08/13 | RP-60 RP-130752 405 ?f)rrecti_on o EPDCCH monitering in case of oross-carrier 1120 11.3.0
soheduling
11/08/13 | RP-8C {RP-130751§ 407 1 {Correction on the RI bit width 1120 11130
11/068/13 | RP-80 {RP-130730} 408 - {Correction on parailel reception of PDSCH and Msg 2 11.2.0 11.3.0
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Change history
11/06/113 | RP-60 {RP-130747 { - 1Correction on zers power CSI-R8 resource configuration 2.1 k
11/06/113 | RP-60 RP-120750 410 1 ;igfmmscndeGMTDDULDLcmmmHmmnsmxmﬁmem 11.2.0 11.3.0
11/06/13 | RP-80 {RP-1307521 411 - _iCorrection on EPDCCH PRB pair indication 1128 11130
11/06/13 | RP-80 {RP-1307521 412 - _iCorrection on EPDCCH hashing funciion 1120 11130
11/0613 | RP-60 . 413 - {Correction on PUCCH resource determination for FDD 11.2.0 1130
RP-130752 EPDCGH
11/08/13 | RP-60 ., 414 2 {CR on ambiguity in EFDCCH decoding candidates under two 1120 11.3.0
RP-130752 ; s e g . )
overlapped EPDCCH resource sets
14/08/13 | RP-80 RP-130749 415 - Ren::o.vg! gf t‘he case for spatial domain bundiing in TDD UL/DL §11.2.0 11.3.0
configuration 0
11/06/13 | RP-80 {RP-1307521 416 - {Corrections to EPDCCH PRB pair indication 1128 11130
14/06/113 | RP-60 RP-120753 417 1 CanedmntpPUSCFUPUCCHtﬁmsmKpowermmrPRACH 11.2.0 11.3.0
power ramping
11/068/13 | RP-80 {RP-1307471 418 CR on Ri-Reference CSI Process with Subframe Sets 11.2.0 11.3.0
11/08/13 | RP-60 “ 420 - {Correction on UE-specific RS scrambling for 3PS PDSCH in 1120 11.3.0
RP-130747 TRMAD
11/068/13 | RP-80 {RP-130747} 421 - {CR on resolving ambiguous UE capability signaling for ColMP 11.2.0 11.3.0
11/06/13 { RP-80 [RP-130750} 422 - _iCorrection of valid downlink subframe 1120 {1130
11/08/13 | RP-60 ., 424 Correction on HARG-ACK transmission for a UE configured withj11.2.0 11.3.0
RP-130749 PUCCH format 3
H A4 H [S [ aEv)
11/08/13 | RP-80 {RP-130750} 425 - {Correction of PHICH resource for half duplex TDD UE 11.2.0 11.3.0
11/06/13 | RP-8C RE-130750 428 - {Correction on n_{HARQ} for TDD CA with different UL-DL 1120 1130
configurations
14/06/113 | RP-60 427 - {Correction on implicit HARQ-ACK resource determination for 11.2.0 11.3.0
RP-130750 PUCCH format 1b with channel selection for TDD CA with
different UL-DL configurations
11/06/13 | RP-60 {RP-130750} 428 Correction on SRS power scaling with multiple TAGs 11.2.0 11.3.0
11/08/13 | RP-80 {RP-130747} 42¢ - {Correction on MBSFN subframe configuration 11.2.0 11.3.0
11/06/13 | RP-8C {RP-130740] 430 - _{CR cn SCell activation timing 1120 11130
03/09/13 MCC clean-up 1130 (1140
03/09/13 | RP-861 {RP-131249} 432 Correction for EPDCCH Search Space 11.3.4 114.0
03/09/13 | RP-61 {RP-131250} 433 - {Correction to QCL behaviour on CRS 1138 11140
03/82/13 { RFP-61 {RP-131250} 434 - {Correction on PUCCH power control 11.3.0 11.4.0
03/89/13 | RP-61 ” 435 - {Correction on the ratio of PDSCH EPRE to CRS EPRE for 11.3.0 {1140
RP-131248 M0
03/09/13 { RP-61 {RP-131249}) 438 CF on ERPDCCH Search Space for Cross-Carder Scheduling 11.3.0 11.4.0
03/09/13 | RP-61 RP-131249 437 - iCorrection to the UE behaviour in case of collision between 11.3.0 11.4.0
. PRS and EFDCCH in different CP case
33/09/13 | RP-61 RIE-131249 438 - {On correction tp higher layer paramester name for ERFDCCH 11.3.0 11.4.0
resource mapping
03/09/13 | RP-61 {RP-131248] 43% - {Correction to PRSCH mapping for CoMP 11.3.0 11140
03/12/13 { RP-62 {RP-131883} 440 1 {Correction on parameter ue-Category 11.4.0 11.5.0
03/12/13 { RP-B2 RP-121892 442 1 Carebtmn on determination of modulation order and transport (11,40 11.5.0
block size
03/12/13 | RP-62 {RP-132024} 445 3 {Correction on CSl reporting type and paramsters 11.4.0 11.5.0
03/12/13 { RP-62 {RP-131824} 4486 - {Correction on deriving the length of the non-MBSFEN region 11.4.0 1150
03/12/13 | RP-62 (RP-131886} 431 5 {introduction of Ret 12 feature for Downlink MIMO Enhancement §11.5.0 12.0.0
03/03/14 | RP-83 {RP-140286} 447 Correction to C81 Reporting 1200 11210
03/03/14 | RP-83 {RP-140281} 448 - _{Clarification on PUCCH Mode 1-1 for 4Tx Dual Codebook 1200 11210
(33/03/14 | RP-83 {RP-140287} 450 1 {Common search space monitoring for MBMS 12.0.0 12.1.9
03/03/14 { RP-63 {RP-140280} 452 - {introduction of new UE categories 12.0.0 12.1.0
03/03/14 | RP-63 {RP-140285%} 455 1 {Modification to | SRS = 0 for trigger type 1 SRS and TDD 12.08 11210
03/83/114 RP-83 (RP-1402891 458 - {Correction to S processing in TM1D 12.0.0 12.1.0
10/06/14 | RP-684 {RP-140838] 459 1 {Clarification on PUCCH reporting type payicad size 12.1.0 12.2.0
10/06/14 | RP-64 461 Clarification on - 8RS colliding with PUCCH in the same cell 12.1.0 12.2.0
RP-14085% i LIE i menfiaued wit it T e
when the UE is configured with multipte TAGs
10/08/14 | RP-64 {RP-140858] 462 1 {Clarification on SRS antenna switching 1210 12.2.0
10/06/14 | RP-64 {RP-1408521 483 - {introduction of Rel-12 LTE-Advanced features in 36.213 1240 11220
10/9/14 | RP-65 1RP-141479] 464 | - 1Correction on SRS transmission for TDD-FED CA 122.0 11230
10/09/14 | RP-65 RP-14147% 465 - {Correction on beta_{offset}HARQ-ACK} determination for a 12.2.0 12.3.0
o UE configured with two uplink power control subframe sefs
10/09/14 | RP-85 {RP-1414781 466 - _iCorrections for TDD elMTA 1220 11230
10/09/14 | RP-85 {RP-141479!1 487 3 1CR on HARQ-ACK Multiplexing in PUSCH for TDD-FDD CA 1228 11230
10/09/14 RP-85 BP-141474 489 - {Correction to UC! embedding in case of a single serving cell 1220 12.3.0
and simultaneous PUSCH and PUCCH transmission
10/09/14 | RP-85 {RP-141478} 470 - {Corrections on Ul -reference UL/DL configuration 12.2.0 12.3.9
10/08/14 | RP-85 {RP-141473} 471 CR for Clarification of special subframe and usage alignment 1220 12.3.0
10/08/14 | RP-65 {RP-141485} 472 - ilatroduction of low-cost MTC and 2560Q0AM features 12.2.0 12.3.0
08/12114 RP-66 {RP-142104} 482 5 {introduction of Dual Connactivity, Smali Cell Enhancemenis, 12.3.0 1240
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Change history
NAICS, elMTA, and TDD-FDD CA features
08/12/14 | RP-66 RP-142087} 487 1 iClarification of periodic CSi feedback for supband CQl and PMt 112.3.0 12.4.0
08/12/14 { RP-68 {RP-142100} 491 - _{Correction of the parameter CSiFrocessindex 12.3.0 12.4.0
0%/03/15 | RP-87 {RP-150386} 482 2 lintreduction of D2D feature into 36.213 1240 11250
39/03/15 { RP-87 RE-150763 494 1 {Correction to PUCCH procedures in case of FDD Peell and 12.4.0 12.5.0
DD Scell in TRR-FOD CA
09/03/15 { RP-67 {RP-150364; 498 Correction on higher layer parameter names for 256QAM 12.4.0 12.5.0
09/03/15 | RP-67 1RP-1503508} 500 - 1TM10 CSI-IM Interference Measurements 12.4.0 12.5.0
09/03/15 | RP-87 {RP-150358} 502 - | Clarification on commen search reception related to MBMS 124.0 12.5.0
39/03/15 | RP-87 {RP-150384} 503 - {Correction to Discovery in Small Cell Enhancement feature 1240 12.5.9
09/03/15 | RP-67 {RP-150385} 504 1 {Corrections to Dual Connectivity feature 1240 12.5.0
15/05/18 | RP-68 {RP-1508311 483 2 iClarification on HARQ-ACK repetition 12.50 1128.0
15/06/18 | RP-88 e n 497 3 {Clarification on PUCCH Format 3 Resource Derivation for TDD 1259 1280
RP-150932 ) ; ) .
UL/DL Configuration 5
15/08/15 | RP-88 {RP-150833} 508 - {Clarification on the PRACH power in subframe i2-1 for PCMZ2 1250 12.8.0
15/068/15 | RP-868 {RP-150933} 507 Clarification on the MTA operation in PCM1 1250 12.8.0
15/08/15 | RP-68 {RP-150933} 512 - {Correction of higher layer parameter names in dual connectivity §12.5.0 128.0
15/06/15 | RP-88 BP-150836 513 i {Correction on UE procedure of delermining subframe pool for 1250 128.0
PSCCH and PSSCH in ProSe
15/08/15 | RP-88 {RP-1509835 4 1 {Correction on UE procedure of ransmitting PSCCH in ProSe 1250 12.8.9
13/08/15 | RP-68 RP-150023 15 1 Emmd@qonULPmMﬁCOMmlmrSwmhmnmmDum 1250 12.8.0
Connectivity
15/08/15 | RP-G68 rnoas | 218 1 {Correction on UL Power Control for Asynchronous Dual 12.5.0 11280
RP-150955 Connectivity
15/06/15 | RP-88 {RP-1500937} 517 - {Correction to Rel-12 UE categery signal name 12.5.0 128.0
15/06/15 | RP-68 {RP-150938} 520 - Corrections on elMTA RRC parameter naming 12.5.0 1260
15/06/115 | RP-68 521 Correction on Closed Loop Antenna Selection for Dual 12.5.0 128.0
RP-150833 e
Connectivity
15/08/15 | RP-68 {RP-150935} 523 - JAlignment of Prose parameter names 1250 12.8.0
14/09/15 | RP-8%2 g 525 - {UE processing time relaxation on Type 2 Power Headroom 12.6.0 12.7.0
RP-151470 ® .
Reporting
14/09/15 | RP-89 {RP-151488} 527 - {Correction of ProSe parameters 12.6.0 12.7.9
14/08/15 | RP-89 {rpp.151471} 528 2 {Clarification on power contral for PCM2 1260 12.7.0
07/12/15 { RP-70 ranasl 230 1 {Clarification of PUCCH resource allocation refated to EPDCCH {12.7.0 }12.8.0
RP-152034 SCalis
07112115 RP-70 {RP-152037} 531 - {Clarification on the parameter notations for elMTA 127.0 1280
07112115 { RP-70 534 - {Correction on aperiodic C8l transmission without UL-SCH 12.7.0 12.8.0
RP-152037 ) N "
according to table 7.2.1-1C
j7/12/15 | RP-70 {RP-1582038} 535 1 {intreduction of new maximum T8S for TM9/10 270 12.8.0
g7/12/158 { RP-70 RP-152024 542 Clarification of PHICH resource assignement related to 270 12.8.0
: EPDCCH scheduled PUSCH
07/12/15 | RP-7C {RP-152036} 543 1 {Modify max TA for dual connediivity 1270 11280
07/12/15 | RP-70 {RP-152125} 533 3 {eD2D CR for 36.213 1280 (1300
37112118 | RP-70 {RP-182031} 536 - intreduction of Rel 13 features for SC-PTM 12860 11300
07/12/18 | RP-70 {RP-1820258} 537 2 {introduction of LAA (PHY layer aspects) 12880 11300
§7/12/15 { RP-70 {RP-152026} 538 5 {introduction of LAA {eNB Channel Access FProcedures) 12.8.0 13.0.0
07120115 | RP-70 {RP-1582027] 539 1 {introduction of Enhanced CA in Release 13 12.8.0 13.0.0
07/12/15 | RP-70 {RP-152025} 541 1 {introduction of EB/FD-MIMO 12.8.0 113.0.0
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Foreword
This Technical Specification has been produced by the 3™ Genergtion Partnership Project 3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifving change of release date and an increase in version pumber 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 ndicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. techuical enbancements, corections,
updates, ¢tc.

z  the third digit 1s incremented when editorial only changes have been incorporated i the document.
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1

Scope

The present docoment specifies the E-UTRA MAC protocol.

2

References

The following documents contarn provisions which, through reference 1a this text, constitute provisions of the present
document.

&

References are either specfic (identified by date of publication, edition number, version number, eiC.) or
non-specific,

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the Jatest version applies. In the case of a reference to a 3GPP document (including

a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

i1 3GPP TR 21.905: "Vocabulary for 3GPP Specifications®.

{23 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Laver
Procedures”.

i3] 3GPP TS 36.322: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radie Link Countrol
(RLC) protocol specification™.

{41 3GPP TS 36.323: “Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data
Convergence Protocol (PDCP) Specification”.

5 FGPP TS 36.212: “Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexzag and
channel coding”.

{61 3GPP TS 36.214: “Bvelved Universal Terrestrial Radio Access (B-UTRA); Physical layer;
Measurements”.

71 3GPP TS 36.211: “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels
and Modulation™.

i8] FGPP TS 36.331: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RREO); Protocol specification”™.

{91 3GPP TS 36.133: "Evolved Universal Terrestoal Radio Access (BE-UTRA); Reguirements for
support of radio resource management”,

{10} 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (BE-UTRA); User Equipment (UE)
radio fransnussion and reception”.

1y FGPP TS 36.216: "Evolved Universal Temrestrial Radio Access (E-UTRA); Physical laver for
relaying operation”.

{12} 3GPP TS 36.306: "Evolved Universal Terrestrnial Radio Access (B-UTRAY, User Equipment (UE)
radio access capabilities”.

{13} 3GPP TS 23.303; "Proximity-based services (ProSe); Stage 27,
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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
term defined 1n the present docoment takes precedence over the delinition of the same tenm, i any, 1 TR 21.903 {11

Active Time: Time related to DRX operation, as defined 1o subclanse 5.7, during which the MAC entity momnitors the
PDCCH.

mac-ContentionResolution Timer: Specifies the number of consecutive subframe(s) during which the MAC cntity shall
monitor the PDCCH after Msg?3 is transmitted.

DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure
3.1-1 below).

S-On Duration- e Opportunity for DRX- ™
UE shall monitor '

PDCCH

DRY Cyele

Figure 3.1-1: DRX Cycle

drx~-Inactivity Timer: Specifies the number of consecative PDCCH-subframe(s) after the subframe ia which a PDCCH
indicates an initial UL, DL or SL user data transmission for this MAC entity.

drx-Retransmission Timer; Specifies the maximum number of consecutive PDCCH-subframe(s) until a DL
retransmission 1§ received.

drxShortCycle Timer, Specifies the mumber of consecutive subframe(s) the MAC entity shall follow the Short DRX
cycle.

drxStartOffses. Specifies the sublrame where the DRX Cycle starts.

HARQ information: HARQ information for DL-SCH or for UL-5CH transmissions consists of New Data Indicator
(NDI), Transport Block (TB) size. For DL-SCH transmissions the HARQ information also includes HARQ process ID.
For UL-SCH transmission the HARQ information alse includes Redundancy Version (RV), In case of spatial
multiplexing on DL-SCH the HARQ information comprises a set of NI and TB size for each transpost block. HARQ
information for SL-SCH and SL-DCH transmussions consists of TB size only.

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before 2 DL HARQ retransniission
15 expected by the MAC entity.

Msg3: Message transmitfed on UL-SCH containing a C-RNTIMAC CE or CCCH SDU, submitted from upper layer
and associated with the UE Contention Resolution Identity, as part of a random access procedure.

onDuration Timer: Specifies the mumber of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.

PBCCH: Relers to the PDCCH [7], EPDCCH (i subframes when configured) or, for an RN with R-PRCCH
configured and not suspended, to the R-PDCCH.

PDCCH-subframe: Refers to a subframe with PDCCH. For a MAC entity not confignred with any TDD serving
cell(s), this represents any subframe; for a MAC entity configured with at least one TDD serving cell, if 3 MAC entity 15
capable of simultaneous reception aund transmission in the aggregated cells, this represents the upion over all serving
cells of downlink subframes and subframes including DwPTS of the TDD UL/DL configuration indicated by tdd-
Config [8], except serving cells that are configured with schedulingCellld {8}; otherwise, this represents the subframes

where the SpCell 15 configured with a downlink subframe o7 a subframe including DwPTS of the TOD UL/DL
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configuration indicated by #dd-Config {8].

For RNs with an RN subframe confignration configured and not suspended, in #s compunication with the E-LJTRAN,
this represents all downlink subframes configured for RN communication with the E-UTRAN.

PRACH Resonrce Index: The index of 3 PRACH within a system frame |7}

Primary Timing Advance Group: Timing Advance Group contaming the SpCell.

PUCCH S5Cell: An SCell configured with PUCCH.

ra-PRACH-Maskindex: Delines in which PRACHs within a system frame the MAC enfity can transmit a Random
Access Preamble (see subclause 7.3).

RA-RNTI: The Random Access RNTT 1s nsed on the PDCCH when Random Access Response messages ae
transmaitted. It unambiguously identifics which time-frequency resource was utilized by the MAC entity 1o transmit the
Raundom Access preamble.

SC Period: Sidehnk Control period, the time period consisting of transmission of SCI and its corresponding data.

SCE: The Sidelink Control Information contains the sidelink scheduling information such as resource block assignment,
modulation and coding scheme and Group Destination ID [5].

Secondary Timing Advance Groap: Timing Advance Group not containing the SpCell. A Secondary Timing Advance
{Group containg at least one Serving Cell with an UL confignred.

Serving Cell: A Pomary or a Secondary Cell {8].

Sidelink: UE to UE ledace for sidelink communication and sidehink discovery. The sidelink cotresponds to the PC3
interface as defined i [13].

Sidelink Discovery Gap for Reception: Time period during which the UE does not receive any channels in DL from
any serving cell, except dunng random access procedure.

Sidelink Discovery Gap for Transmission: Time perod dunng which the UE prioatizes transmission of sidelink
discovery over transmission of channels in UL, if they occur in the same subfranie, except duning random access
procedure.

Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the
SCG, otherwise the term Special Cell refers 1o the PCell.

Timing Advance Group: & group of Serving Cells that is configured by RRC and that, for the cells with an UL
confignred, using the same timing reference cell and the same Timing Advance value.

NOTE: A timer is runming once it is started, nalid 1t is stopped or until it expires; otherwise i is nol mgning. A
timer can be started i if is not running or restarted i 1f is running. 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 21.905 {1].

BSR Buffer Status Report

C-RNTY Cell RNTI

QI Channel Quality Indicator

eIMTA Enhanced Interference Management and Traffic Adaptation
eIMTA-RNTI Enbanced Interference Management and Traffic Adaptation - RNTT
E-UTRA Evolved UMTS Terrestrial Radio Access

E-UTRAN Bvolved UMTS Terrestnial Radio Access Network

G-RNTT Group RNTI

MAC Medinum Access Control

MCG Master Cell Group

M-RNTI MBMS RNTI
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LCG Logical Channel Group

PCel} Primary Cell

PSCell Pamary Secondary Cell

PHR Power Headroom Report

PMI Precoding Mairix Index

PPPP ProSe Per-Packet Priority

P-RNTI Paging RNTI

ProSe Proxamity -based Services

pTAG Primary Timing Advance Group
PTI Precoding Type Indicator
RA-RNTI Random Access RNTI

Ri Rank Indicator

RN Relay Node

RNTI Radio Network Teraporary Identifier
SCel} Secondary Cell

SC-FDM Single-Carrier Frequency Division Multiplexing
SCG Secondary Cell Group

SCI Sidelink Control Information
SC-N-RNTI Single Cell Notification RNTI
SC-PT™M Single Cell Point to Multipoint
SC-RNTI Single Cell RNTI

SI-RNTY System Information RNT]

SL Sidelink

SL-RNTI Sidelink RNTI

SR Scheduling Reqguest

SRS Sounding Reference Symbols
SpCell Special Cell

sTAG Secondary Timing Advance Group
TAG Tiaung Advance Group

T8 Transport Block

TPC-PUCCH-RNTI Transmit Power Control-Physical Uplink Control Channel-RINTI
TPC-PUSCH-RNTI Transmit Power Control-Physical Uplink Shared Channel-RNTI

4 General

4.1 Introduction

The objective is to describe the MAC architecture and the MAC entity from a functional point of view. Functionality
specified for the UE equally applies to the RN for functionality necessary for the RN. There is also functionality which
is ondy applicable to the RN, in which case the specification denotes the RN mstead 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 idd-
Config unless specified otherwise.

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.

421 MAC Eniities

E-UTRA delines two MAC entities; one in the UE and one 1o the B-UTRAN, These MAC entities handle the following
fransport channels:

- Broadcast Channel (BECH);

- 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 Channel(s) (MCH);
Sidehink Broadcast Channel (SL-BCH);
Sidelink Discovery Channel (5L-DCH);
Sidelink Shared Channel (SL-SCH).
The exact fauctions performed by the MAC entities are different in the UE from those performed in the B-UTRAN.

The RN inchides both types of MAC entitics; one type for copununication with UEs and oue type for communication
with the E-UTRAN.

In Dual Connectivity, two MAC entities are confignred in the UE: one for the MCG and one for the SCG. Each MAC
entity is confignred by RRC with a serving cell supporting PUCCH transmission and contention based Random Access,
In this specification, the term SpCell refers to such cell, whereas the term SCell refers to other serving cells. The term
SpCell etther 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 entity 15 referred to as
pTAG, whereas the term §TAG refers to other TAGs.

The functions of the different MAC entities inthe UE operate independently #f not otherwise indicated. The timers and
paramenters used in cach MAC entity are copfigured independently i not otherwise indicated. The Serving Cells, C-
RNTI, radio bearers, logical channels, upper and lower layer entities, LCGs, and HARQ entities considered by each
MAC entity refer to those mapped to that MAC entity if not otherwise indicated.

If the MAC enity s configured with one or more 3Cells, there are multiple DL-SCH and there may be multiple UL-
SCH and RACH per MAC entity; one DL-SCH and UL-SCH on the SpCell, one DL-SCH, 7ew or one UL-SCH and
zeto oF 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.

ogical Channsl Prioritization{ UL oniy)f} N

—

..

.

Figure 4.2.1-1: MAC structure overview, UE side
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Figure 4.2.1-2 illustrates one possible structure for the UE side MAC entities when MCG and SCG are configured, and
it should not restrict implementation. MBMS reception and SC-PTM reception 1s excinded from this figure for
simplicity.

%\\\\\\\\\\ = 0 \\\%i\\

Figure 4.2.1-2: MAC structure overview with two MAC entities, UE side

F igure 4 2 1-3 illustre t 1¢ possible structure for the UE side MAC entity when sidelink is configured, and it should
1ot resirict iapl

\\\

-H;‘ i
N =

Figure 4.2.1-3: MAC structure overview for sidelink, UE side
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4.3 Services

4.3.1 Services provided to upper layers
This clause describes the different services provided by MAC sublayer to upper layers.
- data transfer

tadio resonrce allocation

43.2 Services expected from physical layer
The physical layer provides the following services 1o MAC:
- data transfer services;
- signalling of HARQ feedback;
- signalling of Scheduling Request;
- measurements {¢.g. Channel Ouality Indication (CQD).
The access to the data transfer services is through the use of transport channels. The characteristics of a transport
channel are defined by its transport format (or format set), spectiving the physical layer processing to be applied to the

transport channel in question, such as channel coding and interleaving, and any service-specific rate matching as
needed.

4.4 Functions

The following functions arc supported by MAC sublayer:

mapping between logical channels and transport channels;

- mmitiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered fo
the physical laver on trassport channels;

demultiplexing of MAC SDUs from one or different logical channels from transpost blocks (T8) delivered from
the physical layer on transport channels;

- scheduling information reporting;

- eror correction through HARQ;

- prority handling between UEs by means of dynamic scheduling;
- priority handling between logical channels of one MAC entity;

- Logical Channel prioritisation;

- transport format selection;

- 1adio resource selection for SL.

The location of the different functions and their relevance for uplink and dowalink 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 Sidelinkix Sidelink rx

Mapping between logical channels and transport channgsis X X X X X
X X X

Multiplexing 4 X 4
X X

Demuitiplexing X X X
X X

Error correction through HARQ X X X X X
X X X

Transpert Fermat Seleclion X X X

X X X

Priority handling belween 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

Radio Fesource Selection X X

4.5 Channel structure

The MAC sublayer operates on the channels defined below, transport channels are 5APs between MAC and Laver |,
fogical channels are SAPs between MAC and RLC.

451 Transport Channels

The transport channels used by MAC are described in Table 4.5.1-1 below.

Tabie 4.5.1-1: Transport channels used by MAC

Transport channel name Acronym Downlink Uplink Sidelink tx  Sidelink rx
Broadcast Channel BCH X

Downlink Shared Channel DL-SCH X

Paging Channel PCH 4

fulticast Channel MCH X

Upilink Shared Channel UL-SCH

Random Access Channel RACH

Sidelink Broadcast SL-BCH X X
Channel

Sidelink Discovery Channel SL-DCH X X
Sidelink Shared Channel SL-SCH X X

452 Logical Channels

The MAC layer provides data transfer services on logical channels. A set of logical channel types 15 defined for
different kinds of data transfer services as offered by MAC,

Fach Jogical channel type is defined by what type of information 1s transferred.

MAC provides the control and traffic channels listed in Table 4.5.2-1 below.
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Tabile 4.5.2-1: Logical channels provided by MAC,

Logical channel name Acronym Controf channel Traffic channel

Broadcast Conirel Channel BCCH X

Paging Control Channeli PCCH X

Common Control Channel CCCH X

Dedicated Control Channel DCCH X

Muiticast Conirol Channel MOCCH X

Single Ceil Multicast Controt SC-MCCH X

Channel

Dedicaled Traific Channel DTCH X
Multicast Traffic Channel MTCH X
Single-Cell Muiticast 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 channels depends on the mnltiplexing that is configured by RRC.

4531 Uplink mapping

The MAC 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 1-1 and Table 4.5.3.1-1.

Uplink
Logical channels

O

RACH UL-SCH

Transport channels

Figure 4.5.3.1-1

Table 4.5.3.1-1: Uplink channel mapping.

T __Transport channel UL-SCH RACH
Logical channel
CCCH X
RCCH X
DTCH X
4532 Downlink mapping

The MAC enity is responsible for mapping the downlink logical chanpels to downbnk transport chanaels. The
downlink logical channels can be mapped as described 1 Figure 4.5.3.2-1 and Table 4.5.3.2-1.
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SC- SC-
MTCH MCCH PCCH BCCH CCCH DCCH DTCH micH MCCH Downlink
- OO - Logical
channels
Downlink
----------- O Transport
MCH PCH BCH DL-SCH channels
Figure 4.5.3.2-1
Tabie 4,5.3.2-1: Downlink channel mapping.
\‘*\~\\J_@Esp0rt channel BCH PCH BL-SCH MCH
Logical chapnel e
BCCH X X
PCCH X
CCCH X
DCCH X
DTCH X
MCCH X
MTCH X
SC-MCCH X
SC-MTCH X

4533 Sidelink mapping

The MAC entity is responsible for mapping the sidelink logical channels to sidelink transport channels. The sidelink
logical channels can be mapped as described in Figure 4.5.3.3-1 and Table 4.5.3.3-1.

Sidelink
Logical channels

Sidelink
Transport chansiels

—O-—O O

3L-BCH SL-DCH  8L-8CH

Figure 4.5.3.3-1

Table 4.5.3.3-1: Sidelink channel mapping.

“\“““'*~*\ﬂaj§pon channel SL-8CH SL-BCH SL-DCH
Logical channel — ————
STCH X
SBCCH X
Gep
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5 MAC procedures

5.1 Random Access procedure

511 Random Access Procedure initialization

The Random Access procedure described 1 this subclanse is intiated by a PDCCH order, by the MAC sublayer itself
or by the RRC sublayer. Random Access procedure on an SCell shall only be inttiated by a PDCCH order. If a MAC
entity receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNT], and for a specific
Serving Cell, the MAC entity shall initiate 3 Random Access procedure on this Serving Cell. For Random Access on the
SpCell a PRCCH order or RRC optionally indicate the ra-Preamblelndex and the ra-FRACH-Maskindex; and {or
Random Access on an SCell, the PDCCH order indicates the ra-Preamblelndex with a valie different from 000000 and
the ra-PRACH-Maskindex. For the pTAG preamble transmission on PRACH and reception of a PDCCH order are only
sapported for Splell.
Before the procedure can be tntiated, the following information for related Serving Cell 1s assumed to be avatlable [8]:
the available set of PRACH resources for the transmission of the Random Access Preamble, prach-Configlndex.

- the groups of Random Access Preambles and the set of available Random Access Preambles in cach group
(SpCell only):

The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B
are calcalated from the parameters numberOfRA-Preamblies and sizeOfRA-PreamblesGroupi.

1 sizeOfRA-PreamblesGroupA is equal 10 numberOQiRA-Preambles then there 1s no Random Access Preambles
goup B. The preambles in Random Access Preamble group A are the preambles 0 to sizeOfRA-
PreamblesGroupd — 1 and, if 1t exisis, the preambles in Random Access Preamble group B are the preambles
sizeGfRA-PreamblesGroupA 1o numberOfRA-Preambles — 1 from the set of 64 preambles as defined in |71

- if Random Access Preambles group B exists, the thresholds, messageFowerOffsetGroupB and
messageSizeGroupA, the coafigured UE transmitted power of the Serving Cell performing the Randow Access
Procedure, Povax ¢ [10], and the offset between the preamble and Msg3, deliaPreambleAisg3, that are required
for selecting one of the two groups of Random Access Preambles (SpCell only).

- the RA response window size ra-Response WindowSize.

- the power-ramping factor powerRampingStep.

- the maximum pumber of preamble transmission preambleTranshiiax.

- the mitial preamble power preamblelnitiolReceivedTargetPower.

- the preamble format based offset DELTA PREAMBLE (see subclause 7.6).
the maximum nuimber of Msg3 HARQ transmuissions maxHARG-Msg37x (SpCell only).

the Contention Resolution Timer mac-ContentionResolutionTimer (SpUell ondy).

NOTE:  The above pamameters may be updated from vpper layers before cach Random Access procedure i3
initiated.

The Random Access procedure shall be performed as follows:
- Flush the Msg3 buffer,;
- setthe PREAMBLE TRANSMISSION COUNTER o
- set the backoff parameter value 1o 0 ms;
- forthe RN, suspend any RN subframe configneation;

- proceed 1o the selection of the Random Access Resource (see subclause 5.1.2).

3IGPP

DAINGEAN_0003260



Release 13 18 JGPP TS 36.321 V13.0.0 (201512}

NGTE: There is only one Random Access procedure ongoing at any point in time in a MAC entity. If the MAC
eantity receives a request for a new Random Access procedure while another 1s already ongoing inthe
MAC entity, it is up to UE implemendation whether to continue with the ongoing procedure or start with
the new procedure,

51.2 Random Access Resource selection
The Random Access Resource selection procedure shall be performed as follows:

- I ra-Preamblelndex (Random Access Preamble) and ra-PRACH -Maskindex (PRACH Mask Index) have been
explicitly signalled and ro-Preamblelndex s not 000000:

- the Random Access Preamble and the PRACH 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 MAC entity shall;

- if Random Access Preambles group B exists and if the potential message size (UL data available for
transmission phus MAC header and, where required, MAC control elements) is greater than
messageSizeGroupd and if the pathloss 1s less than Povaxc (of the Serving Cell performing the Random
Access Procedure) — preamblelnitialReceivedTargetPower — deltaPreamblebsg3 —
messagePowerOffsetGrouph, then;

- sclect the Random Access Preambles group B;
- else:
- select the Random Access Preambles gronp A,
- else, if Msg3 is being retransmitted, the MAC entity shall:

- select the same group of Random Access Preambles as was used for the preamble transmission attempt
corresponding to the first transmission of Msp5.

- randomly select a Random Access Preamble within the selected group. The random function shall be such
that cach of the allowed selections can be chosen with equal probability;

- set PRACH Mask Index to 6.

- determine the next available subframe containing PRACH permitied by the restrictions given by the prach-
Configindex, the PRACH Mask Index (see subclause 7.3) and physical layer timing requirements {2} (3 MAC
entity may take into account the possible occumrence of measurement gaps when determining the next avarlable
PRACH sobiranie);

- if the transmission mode is TDD and the PRACH Mask Index is equal to 7ero:

- if ra-Preambleindex was explicitly signalled and it was not 000000 (i.c., not selected by MACY:

- randomly select, with equal probability, one PRACH from the PRACHSs available in the determined
subframe.

clge:

randomly select, with egual probabuidity, one PRACH from the PRACHSs available in the determined
subframe and the next two consecutive subframes.

- else:

~ determine a PRACH within the defermined subframe in accordance with the requirements of the PRACH
Mask Tadex.

- proceed to the transmission of the Random Access Prearable (see subclanse 5.1.3).
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513 Random Access Preambile transmission
The random-access procedure shall be performed as follows:

set PREAMBLE RECEIVED TARGET POWER (o preamblelnitialReceivedlargetPower +
DELTA PREAMBLE + (PREAMBLE TRANSMISSION COUNTER - 1) * powerRampingSiep;

- instruct the physical layer to transmit a preamble using the selected PRACH, corresponding RA-RNTI, preamble

index and PREAMBLE RECEIVED TARGET POWER.

514 Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible sccurrence of a measurement gap or
Sidelink Discovery Gap for Reception, the MAC entity shall monitor the PRCCH of the SpCell for Random Access
Response(s) identified by the RA-RNTT defined below, in the RA Response window which stasts at the subframe that
contaras the end of the preamble transruission | 7] plus three sublrames and bas length ra-ResponseWindowSize
subirames. The RA-RNTI associated with the PRACH in which the Random Access Preambile is transmitied, is
computed as:

RA-RNTI= 1+t id+10%f id
Where t 1d 15 the index of the first subframe of the specified PRACH (0<t id <10), and T id 15 the index of the
specified PRACH within that subframe, in ascending order of frequency domain (0<f d< 6). The MAC entity may
stop monttoring 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 TT1 has been received on the PDCCH for the RA-RNTI and the received TB is
successtully decoded, the MAC entity shall regardiess of the possible occurrence of a measurement gap o
Stdebink Discovery Gap for Transimission

- if the Random Access Respouse contains a Backoff Indicator subheader:

- set the backeff parameter value as indicated by the BI ficld of the Backoff Indicator subheader and Table
7.2-1.

- else, st the backoff parameter value to 0 ms.

- if the Random Access Response containg a Random Access Preamble identifier corresponding to the
transmitted Random Access Preamble (see subclanse 5.1.3), the MAC entity shall:

consider this Randor Access Response receplion successful and apply the following actions for the
serving cell where the Random Access Preamble was transmitted;

- process the recetved Timing Advance Comumand (see subclanse 5.2);

- indicate the preamblelnitialReceivedlargetPower and the amount of power ramping applied fo the
latest preamble transmussion to Jower lavers (i.e, (PREAMBLE TRANSMISSION COUNTER ~ 1)
* powerRampingSiep),

process the recetved UL grant vahue and indicate 1t to the lower layers;
W ra-Preamblelndex was explicitly signalled and # was not 000006 (i.¢., not selected by MAC):
- consider the Random Access procedure successtully completed.
- else, if the Random Access Preamble was selected by the MAC entity:
- set the Temporary C-RNTT 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 1s the first successfully received Random Access Response within this Random Access
procedure:
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- if the transnussion is not being made for the CCCH logical chamnel, indicate to the Multiplexing
and assembly entity to inclade a C-RNTI MAC control element 10 the subsequent uplink
transynission;

obtara the MAC PDU to transmut from the "Multiplexing and assembly " entity and store it in the
Msg3 buffer.

NGTE: When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a
grant smaller than 56 bits in the Random Access Response.

NOTE: [fwithin a Random Access procedure, an uplink grant provided in the Random Access Respanse for the
same group of Random Access Preambles has a different size than the frst uphuk grant allocated dunag
that Random Access procedure, the UE behavior is not defined.

If no Random Access Response is received within the A Response window, or if none of all received Random Access
Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble,
the Random Access Response reception is considered not snccessfinl and the MAC entity shall:
if the uotification of power ramping suspension has not been received from lower lavers:
increment PREAMBLE TRANSMISSION COUNTER by 1;
I PREAMBLE TRANSMISSION COUNTER = preamblelransiiox + 1:
- if the Random Access Preamble is transmitied on the SpCell:
- indicate a Random Access problem to upper layers;
- if the Randont Access Preamble is transmitted on an SCell:
- counsider 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 backeff time according to a uniform distribution between 0
and the Backeoff Parameter Value,

- delay the subsequent Random Access transmission by the backoff time,

proceed to the selection of a Random Access Resource (see subclause 5.1.2).

515 Contention Resolution

Contention Resolution is based on cither C-RNTT on PDCCH of the SpCell or UE Contention Resolution Identity on
DL-3CH.

Once Msg3 is transmitted, the MAC entity shall:

start mac-ContentionResolutionTimer and restatt mac-ContentionResolutionTimer at cach HARQ
eEAnSINISSion;

- regardless of the possible occurrence of a measurenient gap or Sidelink Discovery Gap for Reception, monitor
the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

- if notification of a reception of a PDCCH transmission is received from lower lavers, the MAC entity shall:
- if the C-RNTI MAC control clement was inclnded in Msg3:

- if the Random Access procednre was initiated by the MAC sublayer itself or by the RRC sublayer and the
PDCCH transmission 1§ addressed to the C-RNTT and contarns an UL grant for a new transmaission; or

if the Random Access procedure was initiated by a PDCCH order and the PRDCCH transmission i3
addressed to the C-RNTL

- consider this Contention Resohition successiul;
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- stop mac-ContentionResolutionTimer,
- discard the Temporary C-RNTIL,
- congider this Random Access procedure successfnlly completed.

- else if the CCCH SDU was incladed in Msg3 and the PDCCH transnrssion 1s addressed 1o 1ts Temporary C-
RNTL:

if the MAC PDIU 15 successiully decoded:
stop mac-ContentionResolutionlimer,
- if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

- if the UE Contention Resolution Identity included in the MAC control element matches the CCCH
SPU transntted in Msg3:

- consider this Contention Resohution successful and finish the disassembly and demmitiplexing of
the MAC PDU,

set the C-RNTT to the value of the Temporary C-RNTT
discard the Temporary C-RNTI;
congsider this Random Access procedure successfolly completed.
- ¢lse
- discard the Temporary C-RNTIL;

- constder this Contention Resolution not successful and discard the successfully decoded MAC
PDU.

- it mac-ContentionResolutionTimer expires:
- dhscard the Temporary C-RNTT,
- consider the Contention Resohition not successful.
if the Contention Resolution is considered not successful the MAC entity shall:
flush the HARQ buffer used for transmission of the MAC PDU i the Msg3 buffer;
if the notification of power ramping suspension has not been received from lower layers:
increment PREAMBLE TRANSMISSION COUNTER by 1
- HPREAMBLE TRANSMISSION COUNTER = preambleTranshMax + 1:
- indicate a Random Access problem to upper lavers.

- based on the backoff paraneter, select a random backeff time according to a uniform distribution between 0
and the Backoff Parameter Value,

- delay the subsequent Random Access transmission by the backoff time,

- proceed to the selection of a Random Access Rescurce (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 explicitly signalled ra-Preambleindex and ra-PRACH-Maskindex, if any,

- flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.

3IGPP

DAINGEAN_0003264



Release 13 22 JGPP TS 36.321 V13.0.0 (201512}

In addition, the RN shall resume the suspended RN subframe configuration, if any.

52 Maintenance of Uplink Time Alignment

The MAC entity has a configurable timer timedlignmeniTimer per TAG. The timeAlignmentTimer is used to control
how long the MAC entity considers the Serving Cells belonging to the associated TAG fo be uplink time aligned [8].

The MAC entity shall;
- when a Timing Advance Command MAC control element is received:
- apply the Timing Advance Command for the indicated TAG;
- start or yestart the fimedlignmentTimer associated with the mdicated TAG,

- wheas a Toning Advance Command s received in a Randora Access Response message for a serving cell
belounging to a TAG:

- if the Random Access Preamble was not selected by the MAC entity:
- apply the Timing Advance Command for this TAG,
- start or restart the fimedfignmeniTimer associated with this TAG.
~  else, if the timedlignmentTimer associated with this TAG is not running:
~ apply the Timing Advance Command for this TAG;
~  start the timeAlignmeniTimer associated with this TAG;

~ whean the contention resolntion 1s considered not successful as described 10 subclanse 5.1.5, stop
timeAlignmentTimer associated with this TAG.

else:
ignore the received Timing Advance Command.
- when a timedlignmentTimer expires:
- if the timedlignmentTimer 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 celis;
- clear any configured downlink assignments and uplink grants;
~  consider all ning fmedlignmeniTimers as expired,
- ¢lse if the timedligrmentTimer 15 associated with an sTAG, then for all Serving Cells belonging to this TAG:
- fhash all HARQ buffers;
- notify RRC 10 release SRS,
notify RRC to release PUCCH, if configured.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximuom uplink transanssion
tuning difference (as described in subclause 7.9.2 of TS 36.133 [9]) or the maximum uplink fransmission tining
difference the MAC entity can handle between TAGs of this MAC entity is exceeded, the MAC entity considers the
timedligmmentTimer associated with the SCell as expired.

The MAC entity shall not perfornm any uplink transsussion on a Seeving Cell except the Random Access Preamble
transmnssion when the fimedlignmentTimer associated with the TAG to which this Serving Cell belongs 1s not muoning,
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Furthermore, when the timediignmentTimer associated with the pTAG is not munning, the MAC entity shall not perform
any onplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.
The MAC entity shall not perfonm any sidelink transmussion which is performed based on UL timag of the
corresponding serving cell and any associated SCI transmissions when the corresponding tmed lignmeniTimer 15 not
TUNRINg.

NGTE: A MAC entity stores or maintains Nra upon expiry of associated timediignmentTimer, where Nra is

defined 1n {7]. The MAC entity applies a received Timing Advance Command MAC control element and
starts assaciated {imedlignmentTimer also when the fimedligmmeniTimer 15 uot ranning.

53 DL-SCH data transfer

5.3.1 DL Assignment reception

Downlink assignments transmitied on the PDCCH indicate if there is a transmission on 8 DL-SCH for a particular MAC
entity and provide the relevant HARQ information.

When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTIL, the MAC entity
shall for each TTI during which 1t monitors PDCCH and for each Serving Cell:

- if a downlink assigoment for this TTT and this Seeving Cell has been received on the PDCCH for the MAC
entity’s C-RNTI, or Tersporary C-RNTL

- if this 1s the first downlink assignment for this Temporary C-RNTL
- consider the NDI to have been toggled.

- if the downlink assignment 1s for the MAC entity’s C-RNTT and if the previous downlink assignment
indicated to the HARQ entity of the same HARQ process was cither a downlink assignment received for the
MAC entity’s Semi-Persistent Scheduling C-RNTY or a configured downdink assignment;

- consider the NDM to have been toggled regardless of the value of the NDL

indicate the presence of a downlink assignwent and deliver the associated HARQ 1oformation to the HARQ
entity for this TTL

- else, if this Serving Cell 1s the SpCell and a downlink assignment for this TTT has been received for the SpCell
on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTL

- if the NI} 10 the received HARQ informationis |
- consider the NDI not to have been toggled,

- indicate the presence of a downhok assignment and deliver the associated HARQ information to the
HAR( entity for this TTL

else, if the NDJ in the recerved HARQ information 1s ¢
- i PDCCH contents indicate SPS release:
- clear the configured downlink assignment (if any);
- if the timedlignmeniTimer associated with the pTAG is running:
- indicate a positive acknowledgement for the downlink SPS release to the physical layer.
- else:

- store the downlink assignment and the associated HARQ information as configured downlink
assignment;

wnitialise (if not active) or re-initialise (i already active) the configured downlink assignment to start
in this TTT and to recur according to rules in subclause 5.10.1;
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- setthe HARQ Process 1D to the HARQ Process 1D associated with this TTT
- consider the NDI bit to have been toggled,

- indicate the presence of a configured downlink assignment and deliver the stored HARQ information
to the HARQ entity for this TTL
else, if this Serving Cell is the SpCell and a downbuk assigument for this TTI has been configured for the SpCell
and there 1s no measurement gap in this TTT and there 15 no Sidelink Discovery Gap for Reception in this TTT,
and

- if this TTI is not an MBSFN subframe of the SpCell or the MAC entity is configured with transmission mode
tm9 or iml0 on the SpCell:

- instruct the phyvsical laver to receive, in this TTI, transport block on the DL-SCH according to the configured
downlink assignment and to deliver it to the HARQ entity;

- set the HARO Process ID to the HARQ Process ID associated with this TTI
- consider the NDI bit to have been toggled;

- indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the
HARQ entity for this TTL

For configured downlink assignments, the HARQ Process I associated with this TTY 15 derived from the following
equation;

HAR Process 1D = [floor{ CURRENT TT/semiPersistSchedinierval DY} modwlo numberOfConfSPS-Processes,
where CURRENT TTI={(SFN * 10} + subframe number].
‘When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling mformation from RRC:
- if a downlink assignment for this TTT has been received on the PDCCH for the SI-RNTIL,
- if the redundancy version is not defined in the PDCCH format:

- the redundancy version of the received downlink assignment for this TT1 is determined by Rl gy =
ceiling(3/2*4) module 4, where & depends on the type of systern wnformation message: for
SysteminformationBlockTvpel wessage, k = (3FN/2) modulo 4, where SFN 1s the system {raine pumber;
for Svsteminformation messages, k=i modulo 4, i =0,1,..., "1, where / denotes the subframe number

within the ST window ns";

- indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the
HARQ entity for this TTL

When the MAC entity bas SC-RNTT and/or G-RNTI, the MAC eatity shall for each TTT during which it wonitors
PDCCH for SC-RNTI as specified in [8] and for G-RNTI as specified in subclanse 5.7a and for cach Serving Cell:

- if a downlink assignment for this TTT and this Serving Cell has been received on the PDCCH for the MAC
entity’'s SC-RNTI or G-RNTI:

- attempt 1o decode the received data.
- if the data which the MAC entity attempied 1o decode was snccessfully decoded for this TB:

- deliver the decoded MAC PDU to the disassembly and demaltiplexing entity.

53.2 HARQ operation

53.2.1 HARQ Entity

There is one HARQ entity at the MAC entity for each Serving Cell which maintains a number of parallel HARQ
processes, Bach HARQ process is associated with a BARQ process identifier. The HAR( entity directs HARQ
iformation and associated TBs received on the DL-SCH to the corresponding HARQ processes (see subclause 5.3.2.2),
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The mumber of DL HARGQ processes per HARQ entity is specified in [2], clause 7.

When the physical layer is configured for downlink spatial multiplexing {21, one or two TBs arc expected per subframe
and they are associated with the same HAR( process. Otherwise, one TB 15 expected per subframe.

The MAC entity shall;
It a downlink assignment has been indicated for this TTI

allocate the TB(s) received from the physical layer and the associated HARQ information to the HARD
process indicated by the associated HARQ information.

- If a downhink assignment has been indicated for the broadcast HARQ process:
~ allocate the received TB to the broadcast HARQ process.

MNOTE: Incase of BCCH a dedicated broadcast HARQ process is used.

5322 HARQ process

For each subframe where a transnusston takes place for the HARQ process, one or two (in case of downlink spatial
multiplexing) TBs and the associated HARQ mformation are received from the HARQ entity.

For each recetved TB and associated HARQ mformation, the HARQ process shall:

- if the NDI, when provided, has been toggled compared to the value of the previouns 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 to the system mformation schedule indicated by RRC; or

if this 15 the very first received transmission for this TH (e, there is 0o previous NDJ for this TB):
consider this transmission {0 be a new transnussion.
else:
- consider this transmission to be a retransnussion.
The MAC entity then shall:

- if this is a new transmission;
- attempt to decode the received data.

- clse if this is a refransmission:
- if the data for this TB has not vet been successfully decoded:

- combine the received data with the data cuorrently in the soft buffer for this TB and attempt to decode the
combined data.

if the data winch the MAC entity attempted to decode was successiully decoded for this TB; or
if the data for this T8 was successhully decoded before:
if the HARQ process is equal to the broadcast process:
- deliver the decoded MAC PDU to upper lavers.
- else 1f this 15 the first successful decoding of the data for this TB:
- deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
- generate a positive acknowledgement {(ACK) of the data in this TB.

- else:
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- teplace 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 1s associated with a transmission indicated with a Temporary C-RNTT and the Contention
Resolution is not vet successful (see subclause 5.1.5); ox

i the HARQ process is equal to the broadcast process; or

W the ¢imedlignmentTimer, associated with the TAG contaiuing the serving cell on which the HARQ feedback 1s
to be transnutted, is stopped or expired:

- do not indicate the gencrated positive or negative acknowledgement to the physical layer.
- clse;
- indicate the generated positive or negative acknowledgement for this TB to the physical layer.

The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when
determining if ND{ oa PDCCH for its C-RNTT has been toggled compared to the valne in the previous transmuission.

NOTE: When the MAC eatity is configured with more than one serving cell, UE behaviors for stoning data to the
soft buffer is specified in {2].

NOTE: I the MAC 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 mmplementation.
533 Disassembly and demultiplexing

The MAC entity shall disassemble and demultiplex a MAC PDU as defined in subclause 6.1.2.

54 UL-SCH data transfer

541 UL Grant reception

In order to fransmit 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 sea-persistenily. To perform requested transnussions, the MAC layer receives HARQ 1aformation from
fower lavers. When the physical layer is configured for uplink spatial mnltiplexing, the MAC layer can receive up to
two grants (one per HARQ process) for the same TT1 from lower layers.

If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTL, or a Temporary C-ENTI, the MAC entity shall
for cach TTT and for each Serving Cell belonging to a TAG that has a mnning tmedlignmentTimer and for each grant
received for this TTL

i an uplink graot for this TT] and this Sexving Cell has been received oa the PRCCH for the MAC entity’s C-
RNTI or Temporary C-RNTI; or

- if an uplink grant for this TT1 has been received in a Random Access Response:
~ if the uplink grant is for MAC entity’s C-RNT1 and if the previous uplink grant delivered to the HARQ entity
for the same HARQ process was cither an uplink grant received for the MAC entity’s Senu-Persistent

Scheduling C-RNTT or a configured uplink grant:

consider the ND{ to have been toggled for the corresponding HARQ process regardless of the value of the
NDI.

- deliver the uphnk grant and the associated HARQ information to the HAR entity for this TTL

- ¢lse, if this Serving Cell is the SpCell and if an uplink grant for this TTT has been received for the SpCell on the
PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTL

- if the NI} 10 the received HARQ informationis |
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- consider the NDI for the corresponding HAR(Q process not to have been toggled;
- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTL
- else if the NP/ 10 the received HARQ mformation is 0:
- i PDCCH contents 1ndicate SPS release:
- clear the configured uplink grant (if any).
- else:
stote the uphink grant and the associated HARQ information as configored sphiak grant;

intbabse (if pot active) or re-imitialise (3f already active) the configured uplink grand to start ia this T
and to recur according to mles in subclanse 5.10.2;

- consider the ND1 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
TTL
- else, i this Serving Cell is the SpCell and an uplink grant for this TTT has been configured for the SpCell:
- consider the NI bit for the comresponding HARQ process 1o have been toggled;
deliver the configured vplink grant, and the associated BARQ information to the HARQ entity for this TTL
NOTE:  The pertod of configured uplink grants is expressed in T1Is.

NOTE: I the MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTl or
Semi persistent scheduling C-RNTT requiring transmissions on the SpCell in the same UL subframe, the
MAC entity may choose to continme with cither the grant for its RA-RNTI or the grant for iis C-RNTI or
Sems persistent schedoling C-RNTIL

NOTE:  When a configured uplink grant is indicated during a measurement gap and 1ndicates an UL-SCH
transiission during a measurement gap, the MAC entity processes the grant but does not transmt on UL-
SCH.

54.2  HARQ operation

5.4.2.1 HARQ entity

There is one HAR() entity at the MAC euntity for cach Serving Cell with configured uplink, which maintains a mymber
of parallel HARG processes allowing transmissions to take place continuously while waiting for the HARQ feedback
on the successhinl or unsuccessful reception of previcus transmissions.

The number of paraliel HARQ processes per HARQ enttty is specified 1n {21, clanse 8.

‘When the physical layver is confignured for uplink spatial multiplexing {2], there are two HARQ processes associated
with a given TTL Otherwise there is one HARQ process associated with a given TTL

At a gven TTL if an uphuk grant is mdicated for the TTL, the HARQ entity 1dentifics the HARQ process(es) for which
a transmission should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and
resource, relaved by the physical layer, to the appropriate HARQ process(es).

When TY bundling is configured, the parameter TTI BUNDLE SIZE provides the sumber of TTIs of a TTT bundle.
TTT bundling operation relies on the HARG entity for invoking the same HARQ process for each transmission that is
part of the same bundle. Within a bundle HARQ retransnizssions are non-adaptive and triggered without waiting for
feedback from previous transmissions according to TTL BUNDLE SIZE. The HARQ feedback of a bundie is only
recetved for the last TTT of the bundle (i.e the TT] comresponding to TT] BUNDLE SIZE), regardiess of whethera
transmission in that TTI takes place or not (e.g. when a measoreruent gap occurs). A retransmission of a TTI bundle 15
also a TTI bundie. TTI bundhng is not supported when the MAC entity 15 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 RN subframe
confignration.

For transmission of Msg3 during Random Access (see subclanse 5.1.5) TTI bundling does not apply.
For each TTI, the HARQ entity shall:
wdealxfy the HARQ process(es) associated with this TT1, and for each identified HAR process:
if an uplink grant has been indicated for this process and this TTH
if the received grant was not addressed to a Tewporary C-RNTI on PDCCH and # the NPT provided in
the associated HAR( information has been toggled compared to the value in the previous transmission of
this HARQ process; or

- if the uplink grant was received on PDCCH for the C-RNTT and the HARQ buffer of the identified
process 1s empty; or

if the vplick grant was received 1n a Random Access Response:

if there ts a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access
Response:

- obtain the MAC PDU to transmif 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 information to the identified HARD
process;

instruct the identified HARQ process (o trigger a pew ransmission.
else:

- deliver the uplink grant and the HARQ mformation (redundancy version) to the identified HARQ
process,

- instruct the identificd HARQ process 10 generate an adaptive retransnission,
- else, if the HARQ buffer of this HARQ process is not empty:

- imstruct the identified HARQ process o generate a non-adaptive refransmission.
When determining if NDI has been topgled compared to the valne in the previous transnussion the MAC entity shall
igniore NI received in all uphink grants on PRCCH for its Temporary C-RNTL
5422 HARQ process
Fach HAR® process is associated with a HARG budfer.
Fach HARQ process shall maintain a state variable CURRENT TX NB, which indicates the nuinber of transmissiouns
that kave taken place for the MAC PDU currently in the buffer, and a state vanable HARQ FEEDBACK, which
indicates the HARQ feedback for the MAC PDU currently 1n the buffer. When the HARQ process is established,
CURRENT TX NB shall be initialized to 0.

The sequence of redundancy versions s 0, 2, 3, 1. The variable CURRENT IRV is an index into the sequence of
redundancy versions. This variable is up-dated modulo 4.

New transnussions are performed on the resource and with the MCS indicated on PDCCH or Random Access
Response. Adaptive retransmissions are performed on the resource and, if provided, with the MCS indicated on

PDCCH. Now-adaptive retransmission 15 performed on the same resource and with the same MUS as was used for the
last made transmission attenipt,
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The MAC entity is configured with a Macamum number of HARG transmissions and a Maximum number of Msg3
HARQ transraissions by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARD
processes and all logical chanuels except for transmission of a MAC PDU stored i the Msg3 buffer, the maximum
munber of transinissions shall be set to max/7ARQ-Tx. For transmission of a MAC PDU stored in the Msg3 bufler, the
maximum number of transmissions shall be set 1o maxH4RO-A5937x.

‘When the HARQ feedback is received for this TB, the HARGQ process shall:

- set HARGQ FEEDBACK fto the received value.

If the HARQ entity reguests a new transmission, the HARQ process shall
set CURRENT TX NB to ¢;
set CURRENT [RV 1o 0;
store the MAC PDU in the associated HAR buffer;
- store the uplink grant received from the HARQ entity;
- set HARQ FEEDBACK to NACK:

- gencrate a transniission as described below.

If the HARQ entity requesis a retransmission, the HARG process shall:
- increment CURRENT TX NBby I;
- if the HARQ entity requests an adaptive retransmission
- store the uplink grant received from the HARQ entity;

- set CURRENT IRV to the index corresponding to the redundancy version vahie provided in the HARQ
information;

set HARQ FEEDBACK to NACK:
- generate a transmission as described below.
- else if the HARQ entity requests a non-adaptive retransmission:
- i HARQ FEEDBACK =NACK:
- generate a transmission as described below.
NOTE: When recetving 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 occurrence of a measurement gap, no HARQ
feedback can be recetved and a non-adaptive retransmission follows.

To generate a transmission, the HARQ process shall:
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

trapsonssion for a MAC PDU obtained from the Msg3 buffer in this TTI; o

- if Sidelink Enscovery Gaps for Transmission are 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
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transnussion for a MAC PDU obtained from the Msg3 buffer, and there is no Sidelink Discovery Gap for
Transoussion in this TTL, 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, 1 case of refransmssion, the retransmyission does not collide with a
transmission for a MAC PDU obtained from the Msg3 buffer, and there is a Sidelink Discovery Gap for

Transnussion, and there is no configured grant for fransmission on SL-DCH in this TTL

- instruct the physical laver to generate g transmission according to the stored uplink grant with the redundancy
version corresponding to the CURRENT IRV valne;

increment CURRENT IRV by 1;

if there 15 a measurement gap or Sideliak Discovery Gap for Reception at the time of the HARQ feedback
reception for this transmussion and if the MAC PDU was not obtained from the Msg3 budfer:

- set HARQ FEEDBACK 1o ACK at the time of the HAR( feedback reception for this transmission.

After performing above actions, the HARQ process then shall:
- HCURRENT TX NB = maximum sumber of trapsmissions — L

- flush the HARQ buffer,

543 Multiplexing and assembly

5431 Logical channel pricritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed.

RRC controls the scheduling of uplink data by signalling for each logical channel: priorify where an increasing priority
vahie indicates a lower priority level, prioritisedBitRate which sets the Pooritized Bit Rate (PBR), buckesSizeDuration
which sets the Bucket Size Duration (BSD).

The MAC cntity shall maintain a variable Bj for each logical channel . Bj shall be imtialized to zero when the related
logical channel is established, and incremented by the product PBR x TTI duration for cach TTI, where PBR 15
Prioritized Bit Rate of logical channel j. However, the vahie of Bj can never exceed the bucket size and if the vahue of
Bj 1s larger than the bucket size of logical channel j, it shall be set to the bucket size. The bucket size of a logical
channel is equal to PBR x BSD, where PBR and BSD are configured by upper layers.

The MAC entity shall perform the following Logical Channel Priontization procedure when a new transmission is
performed:
- The MAC entity shall allocate resources 16 the logical channels 1n the following steps:
- Step 1: All the logical channels with Bj > 0 are allocated resources in a decreasing priority order. If the PBR
of a logical chaunel 1s set to “infinity”, the MAC entity shiall allocate resources for all the data that s
available for transmission on the logical chaunel before mecting 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
i

NOTE:  The vahue of B can be negative.
Step 3: i any resonrces remain, all the logical channels are served 1a a strict decreasing prionty order
{regardless of the value of Bj) until etther the data for that logical channel or the UL grant i1s exhausted,

whichever comes first. Logical channels configured with equal priority should be served equally.

- The UE shall also follow the rales below during the scheduling procedures above:
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- the UE should not segment an RLC SDU (o7 partially transmitted SDU or retransmitted RLC PDU) if the
whole SDU (or partally transmitted SDU or retransmitted RLC PDU) fits into the remaining resounrces of the
associated MAC entily;

if the UE segments an RLC SDU from the Jogical chaunel, it shall maximize the size of the segment to 1
the grant of the associated MAC entity as much as possible;

- the UE should maximise the transmission of data.
- if the MAC entity is givenn an UL grant size that is equal to or larger than 4 bytes wlile having data available
for transmission, the MAL entity shall not transmit ondy padding BSR and/or padding (unless the UL grant

size is Jess than 7 bytes and an AMD PDU segmient needs to be transmitted).

The MAC entity shall not transmit data for a logical channel corresponding (o a radio bearer that is suspended (the
conditions for when a radio bearer is considered suspended are defined in {&]).

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-RNTT or data from UL-CCCH;

- MAC control element for BSR, with exception of BAR included for padding;

- MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;

MAC control clement for Sidelink BSR, with exception of Sidelink BSR included for padding;
data from any Logical Channel, except data from UL-CCCH;

- MAC countrol element for BSR included for padding;

- MAC countrol element for Sidelink BSR included for padding.

NOTE:  When the MAC entity is requested to transnut multiple MAC PDUs inone TT1, steps 1 1o 3 and the
associated rules may be applied either o cach grant independently o1 to the sum of the capacities of the
grants. Also the order in which the grants are processed is left up to UE mmplementation. [t is up to the UE
implementation to decide 1 which MAC PDRU a MAC control clement is inchuded when MAC entity i
reguested to transmit multiple MAC PDUs 1 one TT1. 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.

5432 Multiplexing of MAC Control Elements and MAC SDUs
The MAC entity shall multiplex MAC contiol elements and MAC 3DUs 1n a MAC PDIU according to subclanses
543 1and 6.1.2.

5.4.4 Scheduling Request

The Scheduliog Reguest (3R) 15 used for requesting UL-SCH resources for new transimission.

When an SR i triggered, 1t shall be considered as pending until 1t 15 cancelied. Al pending SR{s} shall be cancelled and
sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer
status up to (and inchading) the last event that triggered a BSR (sec subclause 5.4.3), or, if all pending SR(s) are
triggered by Sidelink BSE, when a MAC PDU is assembled and this PDU 1acludes a Sidelink BSR which contaias
buffer status up to (and inchuding) the last event that triggered a Sidelink BSR (sce subclause 5.14.1.4), or, if all pending
SH(s) arc triggered by Sidelink BSR, when upper layers configure autonomous resource selection, or when the UL
grant(s) can accommodate all pending data available for fransmission.

If an SR is triggered and there is no other SR pending, the MAC entity shall set the SR COUNTER 10 0.
As Jong as one SR is pending, the MAC entity shall foreach TTT:

- if po UL-SCH resonrces are available for a ransmission in this TT1

3IGPP

DAINGEAN_0003274



Release 13 32 JGPP TS 36.321 V13.0.0 {2015-12)
- if the MAC entity has no valid PUCCH resource for SR configured in any TT1L initiate a Random Access
procedure (see subclanse 5.1) onthe SpCell and cancel all pending SRs;

- else 1f the MAC entity has at Jeast one valid PUCCH resource for SR configured for this TTT apd f this TTI
is tot part of a measurement gap and i sr-ProsiibitTimer 1s nol munning

- 1if SR COUNTER < dsp-TransMax:
- increment SR COUNTER by 1,
- instruct the physical layer to signal the SR on oue valid PUCCH esource for SR
- start the sr-FrohibifTimer.
- else:
- notify RRC to release PUCCH for all serving cells;
- notify RRC to release SKS for all serving celis;
- clear any confignred downlink assignments and upliok grants;
- initigte a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.
NOTE:  The selection of which valid PUCCH resource for SR 1o signal SR on when the MAC entity has more

than one valid PUCCH resource for SR i one TT s left to UE tmplementation.

54.5 Buffer Status Reporting

The Buifer Status reporting procedure is used to provide the serving eNB with information about the amount of data
available for transmission in the UL buffers associated with the MAC entity. RRC controls BSR repotting by
configuang the three tmers periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-FrohibitTimer and by, for each
logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the MAC entity shall consider all radio bearers which are not suspended and

may consider radio bearers which are suspended.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:
UL data, for a logical channel which belongs to a LCG, becomes available for transmission 1 the RLC entity or
i the PDCP entity (the definition of what data shall be considered as available for transmission is specified in
{31 and [4] respectively) and either the data belongs 1o a logical channel with higher priority than the priorities of
the logical channels which belong to any LCG and for which data 15 alyeady available for transoussion, or there
1s no data available for trausmission for aay of the logical chaunels which belong to a LCG, 1w which case the
BSR 1s referred below to as "Regular BSRY;

- UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status
Report MAC control clement plus its subheader, in which case the BSR is referred below to as "Padding BSR"™;

- reixBSR-Timer expires and the MAC entity has data available for transnussion for any of the logical channels
which belong to a LCG, i which case the BSR is referred below to as "Regular BRR";

periodicBSR-Timer expires, in which case the BSR 15 referred below to as "Penodic BSR"™.
For Repular BSK:

i the BSR 1s triggered due to data becoming available for transmission for a logical chaanel for which
logicalChannelSR-FrohibitTimer is configured by upper lavers:

~  start or restart the logicalChannelSR-PronibitTimer,
- clse:
~ if running, stop the logicalChannelSR-ProfubitTimer.

For Regular and Periodic BSR:
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- if more than one LCG has data available for transmission in the TTT where the BSR is transmitted: report Long
BSR;
- ¢lse repost Short BRR.
For Padding BSR:

i the number of padding bits is equal o or larger than the size of the Short BER phus its subheader but 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
Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

- else repott Short BSR.

- else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report
Long BSR.

if the Buffer Status reporting procedore determines that at least one B3R has been triggered and not cancelied:
i the MAC entity bas UL resources allocated for pew transmission for this TTL
- instruct the Multiplexing and Asserbly procedure to generate the BSE MAC control element(s);
- start or restart periodic BSR-Timer except when all the generated BSRs are Truncated BSEs;
- start or restart reixBSR-Timer.
- else if a Regular BSR has been triggered and logicalChannelSR-ProhibiiTimer is 5ot rannming;

- if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for
transmission for a logical chanael for which logical channel SR masking (logicalChannelSR-Mask) 18 setup
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
fime a BSR can be transmitted in which case the Regnlar BSR and the Periodic BSR shall have precedence over the
padding BSR.

The MAC entity shall restart reftxB5SR-Timer vpon indication of a grast for transmission of new data on any UL-SCH.

Al triggered BSRs shall be cancelled in case the UL grani(s) in this subframe can accommeodate all pending data
available for transmission but 18 not sufficient to additionally accommodate the BSR MAC control element plus its
subheader. All triggered BSRs shall be cancelled when a BSR 15 iicluded in a MAC PDU for transnssion.

The MAC entity shall transmit at most one Regular/Periodic BSR ina TT1 If the MAC entity is requested to transmit
mudtiple MAC PDUs in a TT], it may inclnde a padding BSR 1n any of the MAC PDUs which do not containa
Regular/Periodic BSR.

Al BSRs transuntted 1o a TTI always reflect the buffer status after all MAC PDUSs have been bult for this TTL Each
LCG shall report at the most one buffer status value per TTT and this value shall be reported in all BSRs reporting
buffer status for this LCG.

MNOTE: A Padding BSR 15 not allowed to cancel a triggered Regular/Periodic BSR. A Padding BSR is triggered
for a specific MAC PDU only and the trigger is cancelled when this MAC PD1UJ has been built.
546 Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference
between the nonunal UE maxinmm transmit power and the estimated power for UL-SCH transmission per activated
Serving Cell and also with information about the differeance between the noninal UE maximunm 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 subclanse 9.1.8 of [9]. RRC controls Power
Headroom reporting by configuring the two timers periodicPHR-Timer and prohibit PHR-Timer, and by signalling d/-
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PathlossChange which sets the change in measured downlink pathloss and the required power backoff duc to power
management (as allowed by P-MPR, [10]) fo tnggera PHR {8}

A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

- prohibitPHR-Timer expires or has expired and the path loss bas changed more than dl-PathiessChange dB for at
least one activated Serving Cell of any MAC entity which 15 used as a pathloss reference since the last
transmission of a PHR 1n this MAC entity when the MAC entity has UL resources for new fransmission;

- periodicPHR-Timer ¢xpires,

- upon configuration or reconfiguration of the power headroom reporting functionality by upper lavers [8], which
is not used to disable the function;

- acbvation of an SCell of any MAC entity with confignred uphnk.
addition of the PSCell

profubitP HR-Timer expires or has expired, when the MAC eataty bas UL resources for new transmuission, and

the following is true in this TTI for anv of the activated Serving Cells of any MAC entity with configured uplink:

- there are UL resources allocated for transmission or there is 38 PUCCH transmission on this cell, and the
required power backoff due to power management (as allowed by P-MPR, {10]) for this cell has changed
morte than dl-PatlilossChange 48 since the last transmission of a PHR when the MAC entity bad 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 duc to power
management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid
reflecting such teraporary decrease in the values of Pewax/PH when a PHR is triggered by other
triggering conditions.

If the MAC entity has UL resources allocated for new transmission for this TT1 the MAC entity shall:
- if 1t 15 the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer,

- 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 accommodate a PHR MAC control element plus its subheader if neither
extendedPHR wor dualConnectivityPHR s configured, or the Extended PHR MAC conteol element plus its
subbeader if extendedPHR s configured, or the Daal Connectivity PHR MAC control element plus its subheader
i duaiConnectivityPHR 15 configured, as a result of logical channel prioritization:

- if exfendedPHR 15 configured:
- for each activated Serving Cell with configured uplink:
- obtain the value of the Type 1 power headroom;
- if the MAC entity has UL resources allocated for transnussion on this Serving Cell for this TTL
- obtain the value for the corresponding Pemax . ficld from the physical laver;
- i simulianeousPUCCH-PUSCH is configured:
- obtan the value of the Type 2 power headroom for the PCell;

obtarn the vahie for the corresponding Ponax . field from the physical layer (see subclapse 5.1.1.2 of
2h:

- instruct the Multiplexing and Assenibly procedure to generate and transmit an Extended PHR MAC
control clement for exfendedPHR as defined in subclause 6.1.3.6a basced on the values reported by the
physical layer,

- else if extendedPHRZ is configured:

for each activated Serving Cell with configured uphink:
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- obtain the value of the Type 1 power headroom;
- if the MAC entity has UL resources allocated for transmdssion on this Serving Cell for this TTL
- obtain the value for the corresponding Pemax . ficld from the physical laver;
- if a PUCCH SCell is configured and activated:
- obtamn the value of the Type 2 power headroom for the PCell and PUCCH R el

N

- obtain the values for the corresponding Pewaxc fields frora the physical layver {scg subchause 5.1.1.2 of

21y

- else:

- W simultoneousPUCCH-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 ¢ field from the physical laver (see subclause
50120112

- instruct the Multiplexing and Asserably procedure to generate and transmit an Extended PHR MAC
coulrol element for extendedPHR 2 according to configured ServCelllndex aud the PUCCH(s) for the
MAC entity as defined in subclanse 6.1.3.6a based on the values reported by the physical layer;

- else if dualConnectivityPHR is configured:

- for each activated Serving Cell with configured uplink associated with any MAC entity;

- obtain the value of the Type 1 power headroom;

- if this MAC entity has UL resources allocated for transmussion on this Serving Cell for this TTT or if
the other MAC eniity has UL resources allocated for transraission on this Serving Cell for this TT1
and phr-ModeOther UG 1s set to real by upper layers:

- obtamn the vahue for the corresponding Ponax field from the physical layer;

- if simuitaneousP UCCH-FUSCI 1s configured:

- obtamn the vahie of the Type 2 power headroom for the SpCell;

- obtain the valie for the corresponding Peowax field for the SpCell from the physical laver (sec
subclanse 3.1.1.2 of |21);

- obtain the vakue of the Type 2 power headroora for the SpCell of the other MAC entity;
- if plir-ModeOther(CG 1s set 10 real by apper lavers:

obtan the value for the corresponding Poviax field for the SpCell of the other MAC entity from the
physical layver (see spbclause 5.1.1.2 of {2},

- instruct the Multiplexing and Asserbly procedure to generate and transmit a Dual Connectivity PHR
MAC control element as defined in subclanse 6.1.3.6b based on the values reported by the physical layer;

- else:
~ obtain the value of the Type I power headroom from the physical layer;

~ instmact the Multiplexing and Asserably procedure to generate and transmit a PHR MAC conteol element
as defined in subclause 6.1.3.6 based on the valoe reported by the physical Jayer,

start or restart periodicPHR-Timer,
staxt or restart prohibitPHR-Timer,

- cancel all triggered PHR(s).
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5.5 PCH reception

When the MAC entity needs to teceive PCH, the MAC entity shall:
- if a PCH assignment has been received on the PDCCH for the P-RNTT:
~ attempt to decode the TB on the PCH as indicated by the PDCCH information.
- ifa TB onthe PCH has been successfully decoded:

~  deliver the decoded MAC PDU to upper layers.

5.6 BCH reception

When the MAC entity needs 1o receive BCH, the MAC entity shali:
- receive and attempt 1o decode the BCH;
- ifa TB onthe BCH has been successfully decoded:

~  deliver the decoded MAC PDU to upper layers.

5.7 Discontinuous Reception (DRX)

The MAC eutity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monttoring
activity for the MAC entity’s C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, Semi-Persistent Scheduling C-RNTI
(if confignred), eIMTA-RNTI (if configured) and SL-RNTI (if configured). When in RRC CONNECTED, ff DRX 18
configured, the MAC eanlity is allowed to monitor the PDCCH discontinuously using the DRX operation specified in
this subclause; otherwise the MAC entity monitors the PDCCH contimmounsly. When using DRX operation, the MAC
entity shall also monttor PRDCCH according o requitements found in other snbclauses of this specification. RRC
controls DRX operation by configunng the timers onDurationlimer, drx-InactivityTimer, dyx-RetransmissionTimer
{one per DL HARQ process except for the broadcast process), the longDRX-Cycle, the vahae of the drxStartOffset and
optionally the dreShoriCycieTimer and shortDRX-Cycle. A HARQ RTT timer per DL HARQ process (except for the
broadcast process) is also defined (see subclause 7.7

When a DRX cycle is configured, the Active Time inchides the time while:

described in subclanse 5.1.5) is running; or
- a Scheduling Request s sent on PUCCH and is pending (as described in subclause 5.4.4); or

- anuplink grant for a pending HARQ retransnission can occur and there 15 data in the corresponding HARG
buffer; or

- a PDCCH indicating a new fransnussion addressed to the C-RNTI of the MAC entity has not been received afier
successtul reception of a Random Access Response for the preamble not selected by the MAC entity (as
described in subclanse 5.1.4).

When DRX is configured, the MAC entity shall for cach subframe:

- ifa HARQ RTT Timer expires in this subframe and the data of the corresponding HARO process was not
successiully decoded:

~  start the drxe-RefransmissionTimer for the corresponding HAR() process.

- a DRX Command MAC control element or a Long DRX Command MAC contro] element 18 received:
- stop onDurationTimer,
- stop drx-fnactivityTimer,

- i drx-InactivityTimer expires oy a DRX Command MAC countrol element is received 1a this subframe:
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- if the Short DRX cvcle is configured:
- start or restart drxShortCycleTimer,
- wse the Short DRX Cycle.

- else:
- wse the Long DRX ¢ycle.

- i draShoriCycleTisner expires in this subframe:

wse the Long DRX cycle.

if a Long DRX Comrand MAC coniro} element is recerved:
stop drxShortCycielimer,
vse the Long DRX cycle.

- Ifthe Short DRX Cycle is used and [(SFN * 10) + subframe pumber] modulo (shortDRX-Cycle) =
(dreStartOffsety modulo (shortDRX-Cycle); or

- if the Long DRX Cycle is used and [(SFN * 10} + subframe mumber] modudo (long DRX-Cycle) = drxStartOffse:
- start onDurationTimer,

- during the Active Tune, for a PDCCH-subframe, if the subframe is not required for uplink transmission for half-
duplex FDD UFE operation, i the subframe is not a hali-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-subirame and for a UE capable of simultancous
reception and teansmission 10 the aggregated cells, i the subfrarae is a downlink subframe indicated by a vahid
eIMTA L1 signalling for at least oue serving cell not conligured with sciredulingCellld |8] and if the subframe is
not part of a configored 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 cother than a PDCCH-subframe and for a UE not capable of simultaneous
reception and trapsmission in the aggregated cells, if the subframe 15 a downlink subframe indicated by a valid
eIMTA L1 signalling for the SpCell and if the subframe 15 not part of a configured measurement gap and if the
subframe is not part of a confignred Sidelink Discovery Gap for Reception:

- monitor the PDCCH;
~ if the PDCCH indicates a DL transniission or if a DL assignment has been configured for this subframe:
- start the HARQ RTT Tirser for the corresponding HARQ process;
- stop the drx-RefransmissionTimer for the corresponding HARQ process.
- if the PDCCH indicates a new transmission (DL, UL or SL):
start or restart drx-fnactivityTimer.

i current subframe n, if the MAC entity would not be in Active Time considering grants/assignmenls/DRX
Command MAC control elements/Long DRX Command MAC control elements received and Scheduling
Request sent until and inchuding subframe n-3 when evaluating all DRX Active Time conditions as specified in
this subclanse, type-O-tnggered SRS [2] shall not be reported.

- if CQI masking (cgi-Mask) 15 setap by upper lavers:
1w curredt subframe n, if onDurationTimer would tot be rupning considering grants/assigaments/DRX
Command MAC control elements/Long DRX Command MAC control elements received until and inchiding

subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclanse,
COUPMURI/PTT on PUCCH <hall not be reporied.
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- else:

- incurrent subframe g, if the MAC entity would not be in Active Time considering grants/assignments/DRX
Command MAC contro] elements/Long DRX Command MAC contro] elements received and Scheduling
Request sent nulil and including subframe n-5 when evaluating all DRX Active Time conditions as specified
in this subclanse, CQI/PMI/RUPTI on PUCCH shall not be reported.

Regardiess of whether the MAC entity is monitoring PDCCH or not, the MAC entity receives and transmits HARQ
feedback and transmits type-1-toggered SRS {21 when such is expected.

NOTE:  The same Active Time applies to all activated serving celi(s).
NOTE:  Incase of downlink spatial nmiltiplexzag, if a T8 is received while the HARQ RTT Timer 1 running and
the previous teansmission of the same TB was recetved at least N subframes before the current subframe

{where N corresponds to the HARQ RTT Timer), the MAC entity should process it and restart the HARQ
RTT Timer.

57a  Discontinuous Reception (DRX) for SC-PTM

Each G-ENTI of the MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH
monitoring activity for this G-RNTI as specified in {8]. When in RRC IDLE or RRC CONNECTED, if DRX is
confignred, the MAC entity 1s allowed to monitor the PDCCH for this G-RNTT discontinnously using the DRX
operation specificd in this subclause; otherwise the MAC entily monilors the PDCCH for this G-RNTI continuously.
For cach G-RNTI of the MAC entity, RRC controls its DRX operation by configurning the timers
onDurationTimerSCPTM, dr-TnactivityTimerSCPTM, the SC-MTCH-SchedulingCycie and the value of the SC-MTCH-
SchedulingOffset. The DRX opesation specified 1a this subclanse is perfonned independently for each G-RNTT and
independently from the DRX operation specified in subcaluse 5.7.
‘When DRX is configured for a G-RNTI, the Active Tinie includes the time wihile:
- onDurationTimerSCPTM or drv-InactivityTimerSCPTM is ranning.
When DRX is configured for a G-RNTI as specified in {8], the MAC entity shall for each subframe for this G-RNTI:
- if [(SFN * 10} + subframe mumber} modulo (SC-MTCH-5chedulingCycley = SC-MTCH-SchedulingOffset.
- start onDurationTimerSCPTM.
- during the Active Time, for a PDCCH-subframe:
- monitor the PDCCH;
- i the PDCCH indicates a DL transmission:

- start or restart drxc-TnactivityTimerSCPTM,

5.8 MAC reconfiguration

When a reconfignration of the MAC entity is requested by upper lavers, the MAC entity shall;

- unpon addition of an SCell, initialize the corresponding HAR(Q entity;

upon removal of an 8Cell, remove the comesponding HARQ entity;

for imers apply the new valne when the timer is (re)stared,
- when counters are initialized apply the new maxiranm parametier value,

for other parameters, apply 1mwmediately the configurations received from upper layers.

59 MAC Reset

If a reset of the MAC entity is requested by upper layers, the MAC entity shall:

3IGPP

DAINGEAN_0003281



Release 13 39 JGPP TS 36.321 V13.0.0 (201512}

- intialize Bj for each logical channel to zero;
- stop (if mnning) all timers;
- coasider all timedlignmentTimers as expired and pedform the corresponding actions in subclanse 5.2;
- set the NDIs for all uplink HARQ processes to the value 0,
- stop, if any, ongoing RACH procedure;
- discard explicitly signalied ra-Preambliefndex and ra-PRACH-Maskindex, if any,
flush Msg3 bufler;
cancel, if any, triggered Scheduhng Request procedure;
cancel, if any, triggered Buffer Status Reporting procedure;
- cancel, if any, triggered Power Headroom Repotting procedure;
- flush the soft buffers for all DL HARQ processes;

- for each DL HARQ process, consider the next received transniission for a TB as the very {irst transmission;

release, if any, Temporary C-RNTL

510  Semi-Persistent Scheduling
When Semi-Persistent Scheduling is enabled by RRC, the following information is provided [8]:
- Semi-Persistent Scheduling C-RNTT;

- Uplink Semi-Persistent Scheduling interval semiPersistSchedIntervallUL and number of empty transmissions
before tmplicit release mmpliciiReleaseAfier, if Senu-Persistent Scheduling is enabled for the uplink;
- Whether twolntervalsConfiz is enabled or disabled for uplink, only for TDD;

A

- Dowalink Semi-Persistent Scheduling miterval semiPersisiSchedinierval DI and number of confignred HARQ
processes for Semi-Persistent Scheduling mumberOfConfSPS-Processes, if Semi-Persistent Scheduling is
enabled for the downlink;

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the correspounding configured graut or
configured assignment shall be discarded.

Semi-Persistent Scheduling is supported on the SpCell only.

Semi-Persistent Scheduling 18 not supported for RN comrannication with the E-UTRAN in combination with an RN
subframe configuration.

NOTE:  When eIMTA is configured for the SpCell, if a configured nplink grant or a configured downlink

assignment occurs on a subframe that can be reconfigured through eIMTA L1 signalling, then the UE
behaviour is left unspecified.

510.1 Downlink

After a Semi-Persistent downlink assignment is configured, the MAC entity shall consider sequentially that the N
assignment occurs in the subframe for which:

- {10 * SFN + subframe) = [(10 * SFNgar time T subframe e ime) + N * semiPersisiSchedinterval DL] modulo
10240,

Where SFNgar ime and subframeas ime ate the SFN and subframe, respectively, at the time the configured dowanlink
assigmment were (re-jinttialised.
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510.2 Uplink

After a Semi-Persistent Scheduling uplink grant 1s configured, the MAC entity shall:
if twolntervalsConfig 1s enabled by upper layer:
- set the Subframe Offset according to Table 7.4-1.
- else:
- set Subframe Offsetio 0.
- consider sequentially that the N™ grant occurs in the subframe for which;

- (10 * SFN + subframe) = [(10 * SFNyuq quwe + SUDIIOMCoan time) + N * semiPersisiSchedinterval UL +
Subframe Offset * (N modulo 2)] module 10240,

Where SFNuarr dme and subframean sme are the SFN and subframe, respectively, at the ime the configured uplink grant
were (re-Yinitiahised.

The MAC entity shall clear the configured uplink grant smmediately after impliciiReleaseAfier [8] number of
consecutive new MAC PDUs each containing zero MAC SDUs have been provided by the Multiplexing and Assembly
entity, on the Semi-Persistent Scheduling resouice.

NOTE:  Retransmissions for Semi-Persistent Scheduling can continue after cleanng the configured uplink grant.

511  Handling of unknown, unforeseen and erronecus protocol
data

When a MAC entity receives a MAC PDU for the MAC entity’s C-RNTT or Semi-Persistent Scheduling C-RNTI, or by
the configured downlink assignment, or on SL-5CH, contaming reserved or invalid valnes, the MAC entity shall:

- discard the received PDU.
When a MAC entity receives a MAC PDU on MCH containing reserved valoes, the MAC entity shall:
ignore the MAC PDU subbeaders conlaimng reserved values aud the comesponding MAC SDUs;

i the MAC contiol elements, ignore the fields containing reserved valoes and the fields associated with the
fields containing reserved values.

512  MCH reception

MCH transmission may occur i subframes configured by upper layer for MCCH or MTCH transmission. For each
such subframe, upper laver indicates i signallingdMCS or dataddCS applies. The transmission of an MCH occurs in a set
of subframes defined by PAMCH-Conflg. An MCH Scheduling Information MAC control elemment 1s inclnded in the first
sobframe allocated to the MCH within the MCH scheduling period to indicate the position of each MTCH and unused
subframes on the MCH. If pmch-InfoListExt is configured for an MCH, an Extended MCH Scheduling Information
MAC control clement is inchuded in the first subframe allocated 1o the corresponding MCH within the MCH scheduling
period o indicate the position of each MTCH and nnused subframes on the MCH, and to indicate whether MTCH
transniission is to be suspended. The MAC entity shall assume that the first 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
previcns MTCH, at the carliest in the subframe where the previous MTCH stops. When the MAC entity needs fo

ecerve MCH, the MAC entily shall:

atterapt to decode the TB on the MCH;
if 2 T8 on the MCH has been snccessiully decoded:

- demultiplex the MAC PDU and deliver the MAC SDU(s) to upper layers.
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When the MAC entity receives the Extended MCH Scheduling Information MAC control clement, the MAC entity shall
indicate the MTCH(s) to be suspended to the upper layers.

NOTE:  The MAC entity shonld contine receiviag MCH until the MTCH is removed from the MCCH,

513  Activation/Deactivation of SCelis

If the MAC entity is configured with one or more SCells, the network may activate and deactivate the configured
SCells. The 5pCell is always activated. The network activates and deactivates the SCell(s) by sending the
Activation/Deactivation MAC control element described i sphclause 6.1.3 .8, Furthermore, the MAC entity mamiains a
sCellDeactivationTimer timier per configured SCell (except the SCell configured with PUCCH, if any) and deactivates
the associated SCell upon its expiry. The same mitial timer value applics to cach instance of the sCeliDeactivationTimer
and it is configured by RRC. The configured SCells are initially deactivated upon addition and after a handover. The
configured SCG 5Cells are initially deactivated after a SCG change.

The MAC entity shall for each TTT and for each configured SCell:

- if the MAC entity receives an Activation/Deactivation MAC control element in this TTT activating the SCell, the
MAC entity shall in the TTI according o the fiming defined in [2]:

- activate the SCell; i.c. apply normal SCell operation including:
- SRS transmissions on the SCell;
- CQUVPMIE/RI/PTI reporting for the SCell;
- PDCCH monitoring on the SCel};
PRCCH momitoring for the SCell;
PUCCH transmissions on the SCell, if configured.
start or restart the sCellDeactivationTimer associated with the SCell;
trigger PHR according to subclause 5.4.6.

- else, if the MAC entity receives an Activation/Deactivation MAC control element in this TT1 deactivating the
SCell; or

- if the sCellDeactivationTimer associated with the activated SCell expires in this TT1:
- inthe TTI according to the timing defined in [2]:
- deactivate the SCell;
- stop the sCellDeactivationTimer associated with the SCell;
- flosh all HARQ buffers associated with the SCell.
if PICCH on the activated SCell judicates an uplink grant or downdink assigument; or

if PDCCH on the Serving Cell scheduling the activated SCell indicates an uphink 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 COUYPMI/RI/PTI for the SCell;

- not transmit on UL-SCH on the SCell;

- not transmit on RACH on the SCeli;
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- not monitor the PDCCH on the SCell;
- not monitor the PRDCCH for the 5Cell;
- not transmit PUCCH on the SCell,

HARQ feedback for the MAC PDU contazning Activation/Deactivation MAC control element shall sot be irapacted by
PCell mterruption due to 3Cell activatiow/deactivation {9].

NOTE:  When 3Cell 15 deactivated, the ongoing Random Access procedure on the sCell, if anv, 15 aborted.

514  SL-SCH Data transfer

5141 5SL-5CH Data transmission

5.14.1.1 SL Grant reception and SCI transmission

In order to fransmit on the SL-SCH the MAC entity must have at least one sidelink grant. Sidelink grants are sclected as
follows:

- if the MAC eniity is configured to receive a single sidelink grant dynamically on the PDCCH and more data is
available in STCH thaa can be transmutted in the comrent SC pentod, the MAC entily shall:

- psing the recetved sidelink grant determine the set of subframes in which transmigsion of SCI and
transmission of first transport block occur according to subelanse 14.2.1 of [2];

- consider the received sidelink grant to be a configured sidelink grant occurring in those subframes starting at
the beginning of the first available SC Period which stasts at least 4 subframes after the subframe in which
the sidelink grant was received, overwriting a previcusly configured sidehuk grant occarring in the sayme 8C
period, 1f available;

- clear the configured sidehnk grant at the end of the corresponding SC Period;

- else, if the MAC entity is configured by upper layers to receive muitiple sidelink grants dynamically on the

PDCCH and more data 1s avadlable 1n STCH than can be transmitted in the current 3C period, the MAC entity

shall for each received sidelink grant:

wsing the received sidelink grant deteranne the set of subframes 1a which trassmission of SCI and
transmission of first transport block occur according to subclause 14.2.1 of [2;

- consider the received sidelink grant o be a configured sidehink grant occurring in those subframes starting at
the beginning of the first available SC Period which starts at Ieast 4 subframes after the subframe in which
the sidelink grant was recetved, overwriting a previcusly configured sidelink grant received in the same
subframe pumber but in a different radio frame as this conBigured sidehak grant occurring iu the same SC
petiod, if available;

~  clear the configured sidelink grant at the end of the corresponding SC Period;

- ¢lse, if the MAC entity is configured by upper lavers 1o transmit using one or multiple pool(s) of resources as
indicated 1a subclause 5.10.4 of 8] and more data 1s avatiable tn STCH than can be fransmitied 1 the current SC
period, the MAC entity shall for each sidelink grant to be selected:

if configured by upper layers to use a single poo] of resources:
- select that pool of resources for use;
- else, if configured by upper layers to use multiple pools of resources:
- select a pool of resources for use from the pocls of resources configured by upper layers whose associated

priority list includes the priority of the highest priority of the sidelink logical channel in the MAC PDU {o
be transmitted;
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NOTE:  If more than one pool of resources has an associated priority list which inchades the priority of the
sidelink logical channel with the highest prionty in the MAC PDU to be transmitted, i is left for UE
implementation which oue of those pools of resources to select.

randomdy select the time and frequency tesources for 3L-SCH and SCI of a sidelink grant from the selected
resource pool. The random function shall be such that each of the allowed selections [2] can be chosen with
cqual probability;

~ use the selected sidelink geant to determine the set of subframes in which transnussion of 3CI and
transmission of first transport block occur according to subclanse 14 2.1 of 2],

consider the selected sidehnk grant to be a configured sidelink grant occurning in those subframes starting at
the beginuing 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 sidelink grant at the end of the corresponding SC Period;

NOTE: Retransmissions on SL-SCH cannot occur after the configured sidelink grant has been cleared.

NOTE: I the MAC entity is configured by upper layers 1o transmit using one or multiple pool(s) of resounrces as
indicated in suhclause 5.10.4 of [8], it 1s left for UE maplementation how many sidehnk grants to select
within onie SC period taking the number of sidelink processes into account.

The MAC entity shall for each subframe;
- if the MAC entity has a confignred sidelink grant occurring in this subframe:
- if the confignred sidelink grant corresponds fo transmission of SCI;
- instruct the physical layer to transmit SCI corresponding to the configured sidelink grant.
- else if the configured sidelink grant corresponds to transmission of first transport block:

- deliver the configured sidelink grant and the associated HARQ mformation to the Sidehnk HARQ Eatity
for this subframe.

NOTE: I the MAC entity bas multipie configured grants occurning in one sobftame and if not all of then can be

processed due to the single-cluster SC-FDIM restriction, it is left for UE implementation which one of
these to process according to the procedure above.

514.1.2 Sidelink HARQ operation

514.1.2.1 Sidelink HARQ Entity

There 1s one Sidehink HARD Entity at the MAC entity for transmission on SL-SCH, which maiatains a pumber of
parallel Sidebink processes.

The number of fransmitting Sidelink processes associated with the Sidelink HARQO Entity is defined m {8].

A delivered and configored sidelink grant and its associated HAR() information are associated with a Sidelink process.

For cach 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 Probe destination associated with this sidelink grant, available for transmission:

obtain the MAC PDU from the “Mudtiplexing and assembly” entity;
deliver the MAC PDU and the sidelink grant and the HARG information to this Sidehok process;
instruct this Sidehnk process to trigger a new transmission.

- else, if this subframe corresponds to retransnussion opportunity for this Sidehink process:
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- instruct this Sidelink process fo trigger a retransnuission.

NOTE:  The resonrces for retransniission opportunitics are specified in subclause 14.2.1 of [2].

514122 Sidelink process
The Sidelink process is associated with a HBARQ buffer,

The sequence of redundancy versions is ©, 2, 3, 1. The variable CHRRENT IRV s an ndex into the sequence of
edundancy versions. This variable is updated modulo 4.

New transmissions and retransmissions for a given SC period are performed on the resource indicated i the sidelink
grant and with the MCS configured by upper layvers (if confignred).

If the Sidelmk HARQ Entity requests a new transmission, the Sidelink process shall:
- set CURRENT IRV to 0;
- store the MAC PDU 1 the associated HARQ buffer,
- store the sidelink grant received from the Sidelink HARQ Eatity,

- generate a transpussion as described below,

If the Sidelink HARQ Entity requests a retransinssion, the Sidelink process shall:

generale a teansmussion as described below.

To gencrate a transmission, the Sidehink process shall:

- if there is no uphnk transmission or if the MAC entity is able to perform uplink transnussions and (ransmissions
on SL-SCH simmbancounsly at the time of the transmission:

- instruct the physical layer to generate a transmission according to the stored sidelink grant with the
redundancy version corresponding to the CURRENT IRV value.

mcrement CURRENT IRV by 1.

51413 Multiplexing and assembly

For PDU(s} associated with one SCI, MAC shall consider only logical channels with the same Source Laver-2 ID-
Destination Layer-2 ID pair.

Multiple transmissions within overlapping SC periods to different ProSe Destinations are allowed subject to single-
cluster SC-FDM constraint.

5.14.1.3.1 Logical channel prioritization

The Logical Channel Prioritization procedure is apphied when a new transmission is perfonmed. Each sidelink logical
channel has an associated prionty which is the PPPP. Muluiple sidelink logical channels may have the same associated
priority. The mapping between priority and LCID is left for UE implementation.

The MAC entity shall perform the following Logical Channel Prioritization procedure for each SCI transmiited in an
SC period:

The MAC entity shall allocate resources to the sidelink logical chanuels in the following steps:

Step 0: Select a ProSe Destination, not previcnsly selected for this SC period, having the sidelink logical
channel with the highest priority, amoung the sidehuk logical channels having data available for transmission;
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- Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data
available for transmission, allocate resources to the sidelink logical channel with the highest priority;

- Step 2: if any resonrces remain, sidelink logical channels belonging to the selected Prose Destination are
served in decreasing order of prornity pudil exther the data for the sidehink logical channel(s) or the SL grant is
exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served
cqually.

- The UE shall also follow the roles below duning the scheduling procedures above:
The UE shall perform the following Logical Chanoel Proritization procedure when a new transmission 18 perdformed:
- the UE shall allocate resources to the sidelink Jogical channels according to the following rules:

- the UE should not segment an RLC SDU {or pastially transmitted SDU) if the whole SDU (or partially
transwitted SDUY fits into the remaining 1es0urces;

- if the UE segments an RLC SDU from the sidelink logical channel, it shall maximize the size of the segment
to fill the grant as much as possible;

- the UE should maximise the transmassion of data;

- if the MAC entity is given an sidelink grant size that is eqnal to or larger than 10 byies while having data
available for transmission, the MAL entity shall not transmit ondy padding.

NOTE:  The rules above inaply that the order by which the sidelink logical channels are sexrved 1s left for UE
implenmentation.

514132 Multiplexing of MAC SDUs

The MAC entity shall multiplex MAC SDUs in a MAC PDU according to subclauses 5.14.1.3.1 and 6.1.6.

514.1.4 Buffer Status Reporting

The sidelnk Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of
sidelink data avatlable for transmission i the SL buffers associated with the MAC entity. RRC controls BSR reporting
for the sidelink by configuring the two timers periodic-BSR-TimerSL and retx-BSR-TimerSL. Bach sidelink logical
channel belongs to a ProSe Destination. Each sidelink logical channel is allocated to an LCG depending on the priority
of the sidelink logical channel and the mapping between LCG {1 and pricnity which is provided by upper layers in
fogical ChGroupinfoList |8]. LCG is defined per ProSe Destination.

A sidelink Boffer Status Report (BSR) shall be tnggered if any of the following events occur:
if the MAC entity has a configored SL-RNTT

- SL data, for a sidehnk logical channel of a ProSe Destingtion, becomes available for transmission in the RLC
entity or in the PDCP entity (the defmition of what data shall be considered as available for transmission is
specified 1n [3] and [4] respectively) and either the data belongs to a sidelink logical channel with higher
priority than the prionties of the sidelink logical chanpels which belong to any LCG belonging to the same
Prose Destination and for which data is already available for transmission, ot there is currently no data
available for transmission for any of the sidelink logical channels belonging to the same ProSe Destination,
in which case the Sidelink BSR 15 referred below to as "Regular Sidelink BSR",

- UL resonrces are allocated and number of padding bits remaining after a Padding BSR has been tniggered 1s
equal to or larger than the size of the Sidelink BSR MAC countrol element containiug the buffer siatus forat
least one LCG of a ProSe Destination plus its subheader, in which case the Sidelink BSR is referred below to
as "Padding Sidelink BSR",

- rede-BSE-TimerSE expires and the MAC entity has data available for fransaission for any of the sidelink
logical channels, in which case the Sidelink BSR is referred below to as "Regular Sidehnk BSR™,

periodic-BSR-TimerSL expires, 1a which case the Sidehnk BSR 15 referred below to as "Periodic Sidelink
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 orin
the PDCP entity {the definition of what data shall be considered as available for fransmission is specified 18
{3} and {4] respectively), in which case the Sideliak BSR is referred below to as "Regular Sidehink BSR".

For Regolar and Periodic Sidelink BSR.

- if the number of bits in the UL grant 1s equal to or larger than the sive of a Sidelink BSR containing buffer status
for all LCGs having data available for transmission plus its subheader:

- teport 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 Sidelink BSR:
if the number of padding bits rematming after a Paddiag BSR has been triggered 1s equal to or larger than the size
of a Sidelink BSR containing buffer status for all LCGs having data available for transmission plus its
subheader:

- teport 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.

if the Buffer Status reporting procedore detenmines that at least one Sidebuk BSR has been tniggered and vot cancelled:

i the MAC entity bas UL resources allocated for new transmission for this TT1 and the allocated UL tesources
can accominodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel
prioritization:

- instract the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element(s);
- start or restart periodic-BSR-TimerSL except when all the generated Sidelink BSRs are Truncated Sidehsk
BSEs;
start or yestart retx-B5R-TimerSi;
- else if a Regular Sidelink B3R has been triggered:
- if an uplink graut is not configured:
- a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one Sidelink BSR MAC control element, even when mmltiple events trigger a
Sidelink BSR by the time a Sidelink BSR can be transmitted in which case the Regular Sidelink BSR and the Periodic
Sidelink BSR shall have precedence over the padding Sidelink B3R,

The MAC enlity shall restart retx-BSR-TimerSL ppon reception of an SL grant.

Al triggered regular Swdelink B3R5 shall be cancelled in case the rerarning configured SL grant(s) vahid for this SC
Period can accomnodate all pending data available for transmission. Al triggered Sidelink BSRs shall be cancelled in
case the MAC entity has no data available for transmission for any of the sidelink logical channels. All triggered
Sidelink BSRs shall be cancelled when a Sidelink BSR {except for Truncated Sidelink BSR) is included 1 a MAC PDU
for transmission. All tniggered Sidelink BSRs shall be cancelled, and reoe-BSR-TimerSL and periodic-BSR-TimerSL
shall be stopped, when upper layers configure antonomous resource selection,

The MAC entity shall transmit at most one Regular/Periodic Sidelink BSR in a TTL If the MAC entity is reguested to
trapsont muttiple MAC PDUs 10 a TTL, it may 1nchude a padding Sidelink B3R in any of the MAC PDUs which do not
contarn 3 Regular/Periodic Sidelink BSR,

Al Sidelink BSRs transmiatied 1a a TTI always reflect the buffer status after all MAC PDUs have been buidt for this
TTI Each LCG shall report at the most one buffer status value per TT1 and this value shall be reported in all Sidelink
BSEs reporting buffer status for this LCG.
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NGTE: A Padding Sidelink BSR is not allowed to cancel a riggered Regular/Periodic Sidelink 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.

5142 SL-SCH Data reception

514.2.1 SCl reception

SCI trapsmitted on the PSCCH indicate f there is a transraission on SL-5CH and provide the relevant HARD
iformation.

The MAC entity shall:
- for each subframe donng which the MAC entity monitors PSCCH:

- if ST for this subframe has been recetved on the PSCCH with a Group Destination ID 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 {21 using the received SCI;

- store the 3CI and associated HARQ information as SCI valid for the subframes corresponding to first
transmission of each transport block;

- for each subframe for which the MAC euntity has a valid SCI:

- deliver the SCI and the associated HARQ information to the Sidelink HARQ Entity.
514.2.2 Sidelink HARQ operation

5.14.2.2.1 Sidelink HARQ Entity

There is one Sidelink HARQ Entity at the MAC entity for reception of the SL-SCH which maintains a number of
paralle] Sidelink processes. Each Sidehnk process is associated with SCl in which the MAC entity is interested as
determined by the Group Destination 1D of the SCI. The Sidehuk HARQ Entity directs HARQ information and
associated TBs received on the SL-SCH 1o the comresponding Sidelink processes.

The number of Receiving Sidelink processes associated with the Sidelink HARG Entity is defined m {8].

For each subframe of the SL-SCH, the Sidelink HARQ Entity shall:
- for cach SCI valid in this subframe;

- alocate the TB recewved from the physical laver and the associated HARQ mformation to a Sidelnk process,
associate this Sidelink process with this 3CI and consider this transmission to be a new transmission.

- for cach Sidelink process:

- 1f this subframe corresponds fo retransmission opportunity for the Sidelink process according to its
associated SCL:

- allocate the TE received from the physical layer and the associated HARQ information to the Sidelink
process and consider this transnussion 1o be a reiransmission.

5.14.2.2.2 Sidelink process

For each subframe whete a transmission takes place for the Sidelink process, one TH and the associated HARQ
idormation 1s received from the Sidelink HARQ Entity.

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT IRV is an index into the sequence of
redundancy versions. This variable is updated modulio 4.
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For cach received TB and associated HARQ information, the Sidelink process shall:
- if this is a new transmission:
- set CURRENT IRV to ¢

- store the received data in the soft buffer and optionally attempt to decode the received data according to
CURRENT IRV.

else 1f this 15 a retransmission:
if the data for this TB has not yet been soccesstully decoded:
- ncrement 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 IRV,

- if the data which the MAC entity attempted to decode was successfully decoded for this TH;
- if this is the first successfd decoding of the data for this TB:
- if the DT field of the decoded MAC PDU subbeader is equal to the 16 M3B of any of the Destination
Layer-2 ID3(s} of the UE for which the 8 L858 are equal to the Group Destination [ in the corresponding
SCL

- dehiver the decoded MAC PDU to the disassembly and denmltiplexing entity.

514.2.3 Disassembly and demuitiplexing

The MAC enitty shall disassermble and demultiplex a MAC PDU as defined in subclause 6.1.6.

515 SL-DCH data transfer

5151 SL-DCH data transmission

51511 Resource allocation
In order o transmixt MAC PDU{s) on SL-DCH, the MAC entity shall for every discovery period and each MAC PDU:
- if the MAC entity 15 configured by upper layers with a specific grant as specified in {8]:

- vsing the specific grant determine the set of subframes in which a transmission of new MAC PDU(s) occur
according to subclanse 14.3.1 of 2},

- consider the determined set of subframes to be a configured grant for the corresponding discovery period;

- for every subframe, if the MAC entity bas a configured grant occurning in that subframe, deliver the
configured grant and the MAC PEU {o the Sidelink HARQ Entity;

clear the configored grant at the end of the corresponding discovery period.
NOTE: Mapping between grant and physical resources is specified ia subclause 9.5.6 of [7].
- else if the MAC entity 1s configured with a single pool of resources by upper layers:

- select a random value pl in the range from 0 to 1, where the random function shall be such that each of the
allowed selections can be chosen with equal probability;

~ if pl is less than &xProbability:

-~ sclect a random resource from the pool of resources (exchiding any resources which are overlapping with
PRACH or resources belonging to the subframes of resources already selected for transmissions on SL-
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DCH in this discovery peried), where the random function shall be such that each of the allowed
selections (see subclanse 14.3.1 of {2}) can be chosen with equal probability;

- using the selected resource determine the set of subframes in which the transmussion of 3 MAL PDU can
occur according to subclause 14.3 .1 of {2]

- counsider the determined set of subframes to be a confignred 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 PPU to the Sidelink HARQ Entity;

- clear the configured grant at the end of the corresponding discovery period.
5151.2 Sidelink HARQ operation

5.15.1.2.1 Sidelink HARQ Entity

There 1s one Sidehink HARD Entity at the MAC entity for transmssion on SL-DCH, which maintains one Sidelink
process for each MAC PDU.

For each subframe of the SL-DCH the Sidelink HARQ Entity shall:
- if a grant and 3 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 frigger a new fransniission.
- clse, if this subframe corresponds to retransmission opportunity for the Sidelink process:

- instruct the Sidelink process to trigger a retransmission.

5.15.1.2.2 Sidedink process

The Sidelink process is associated with 3 HARQ buffer.

The Sidelink process shall maintain a state vadable CURRENT TX NB, which indicates the number of transunssions
that have taken place for the MAC PDU currently in the buffer. When the Sidelink process is established,
CURRENT TX NB shall be initialized 1o 0.

The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT IRV is an index into the sequence of
redundancy versions. This varable is up-dated modulo 4.

The Sidelink process is configured with a maximum pumber of HARQ retransmussions by RRC: numiRetx.

If the Sidelink HARQ Enirty requests a new transmission, the Sidelink process shall:
set CURRENT TX NB to 0;
set CURRENT IRV to 0;
- store the MAC PDU in the associated HARQ buffer;
- store the grant received from the Sidebnk HARG Entity;

- generate a transmission as described below.

If the Sidelink HARQ Entily requests a retransmission, the Sidelink process shall:
- increment CURRENT TX NBE by I

- generate a transmission as described below.
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To generate a fransmission, the Sidelink process shall:

- if there 15 no uplink transmission, no fransnussion or reception on PSCCH, and no transnussion or reception on
PRSCH at the time of the transmission; or

i there is an uphak transmassion, a Sidelink Dnscovery Gap for Trausmission, 6o transmission or reception on
PSCCH, and no fransmission or reception on PSSCH at the time of transmission:

- instruct the physical layer to generate a transmission according to the grant with the redundancy version
corresponding to the CURRENT IRV value.

- imcrement CURRENT IRV by 1

After performing above actions, the Sidelink process then shall:
- HCURRENT TX NB = numRetx:

flush the HARQ bufier,
5152 SL-DCH data reception

515.2.1 Sidelink HARQ operation

5.15.2.1.1 Sidelink HARQ Entity

There is one Sidelink HARQ Entity at the MAC entity for reception on the SL-DCH which maintains a sumber of
paralle] Sidelink processes. The Sidelink HARQ Entity directs HARQ wformation and associated TBs received on the
SL-DCH to the corresponding Sidelink processes.

The mumber of receiving Sidelink processes per Sidelink HARQ Entity is specified in [8].

For each subframe of the SL-DCH, the Sidelink HARQ Entity shall;
- receive the TR and the associated HARQ information from the physical layver,
- if this subframe corresponds to a new transnrission opportunity:

~ allocate the received TB (f any) and the associated HARQ 1aformation to a nop-runaing Sidelink process
and consider this fransmission to be 3 new fransanssion,

else, if this subframe comresponds to a retransmission opportvnity:
- allocate the received TB (if any) and the associated HARG information to its Sidelink process and consider
this transmission to be a retransmission.
5.15.2.1.2 Sidelink process

For cach subframe where a transmission takes place for the Sidelink process, one TB and the associated HARQ
formation is received from the Sidelink HARQ Entity.

The sequence of redundancy versions is ¢, 2, 3, 1. The vanable CURRENT IRV is an index nto the segoence of
redundancy versions. This variable 1s updated modulo 4.

The Sidehink process shall:
- if this subirame corresponds to a new transmission opportunity:

- set CURRENT IRV t0 0;
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- clse, if this subframe corresponds to a retransmission opportunity:
- increment CURRENT IRV by 1

- ¥ a TB was allocated to the Sidehnk process:
- if this is a new transmission;

- optonally store the recetved data 1n the soft buffer and attemipt to decode the received data according to
the CURRENT IRV

else 1f thig 15 a retransmission:
- if the data for this TB has not yet been successtully decoded:

- optionally combine the received data with the data currently in the soft buffer for this TB and attempt
to decode the combined data according to the CURRENT IRV,

- if the data which the MAC entity attempted to decode was successfully decoded for thas TB:
- 1f this is the first successfd decoding of the data for this TB:

- delwer the decoded MAC P to upper layers.

516  SL-BCH data transfer

5186.1 SL-BCH data transmission
When wstoucted to send SL-BCH, the MAC entity shall:
obtain the MAC PDU {o transiait from SBCCH;

deliver the MAC PDU to the physical layer and justruct it {0 generale a transmission.

516.2 SL-BCH data reception

When the MAC entity needs to receive SL-BCH, the MAC entity shall;
- seceive and attempt to decode the SE-BCH;,
- ifa TB on the SL-BCH has been successfully decoded:

deliver the decoded MAC PDU to apper Jayers.

6 Protocol Data Units, formats and parameters

6.1 Protocol Data Units

5.1.1 General

A MAC PDU s a bit string that is byte aligned (i.c. multiple of 8 bits) in length. In the figures 1n subclause 6.1, bit
strings are represented by tables in which the most significant bit 15 the leftmost bit of the first line of the table, the least
significant bit 1 the rightmost bit on the last e of the table, and more generally the bit string 15 to be read from lefi to
night and then in the reading order of the lines. The bit order of each parameter ficld within a MAC 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 5DUs are bit strings that are byte aligned (i.c. multiple of § bits) in length. An SDU is inchided into a MAC PDU
from the first bit onward.

The MAC enitty shall ignore the valne of Reserved bits in downliak MAC PDUs.
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6.1.2 MAC PDU (DL-5CH and UL-5CH except transparent MAC and
Random Access Response, MCH)

A MAC PDU consists of 3 MAC header, zere or more MAC Service Data Units (IMAC SDL, zero, or more MAC
control clements, and optionally padding; as described in Figure 6.1.2-3.

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 etther a MAC
SDU, a MAC control element or padding.

A MAC PDU subheader consists of the five or six header ficlds R/F2/E/LCID/(FYL but for the last subhcader in the
MAC PDU and for fixed sized MAC control elements. The last subheader in the MAC PDU and subheaders for fixed
sized MAC controf elements consist solely of the four header fields R/F2/E/LCID. A MAC PDU sublicader
corresponding to padding consists of the four header fields R/F2/E/LCID.

R|F2| E LCID Oct 1 RIF2| E LCiD Oct 1
F L Oct2 F L Dct2
L Ont 3
RIFZIE/LCID/F/L sub-header RIF2EACIDIFL sub-header
with 7-bits L field with 15-bits L field

Figure 6.1.2-1: RIFZ/E/ACID/FAL MAC subheader

R |[F2| E LCID Oct 1
L Oct 2
L Oct 3

R/F2/E/LCID/L sub-header with 16-
bits L field

Figure 6.1.2-1a: RIFZ/E/LCID/L MAC subheader

RFZ/EACID sub-header
Figure 6.1.2-2: R/F2/E/LCID MAC subheader

MAC PDU subheaders have the same order as the corresponding MAC SDUs, MAC 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 perfoaned at the end of the MAC PDU, zero or

more padding bytes are allowed.

When single-byic or two-byte padding is required, one or two MAC PDU subheaders comresponding to padding are
placed at the beginning of the MAC PDU before any other MAC PDU subheader.

A maxinmm of one MAC PDU can be transmitted per TB per MAC entity. A maximum of one MCH MAC PDU can
be transmitted per TTL
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R/F2/E/LCID R/F2/E/LCID R/F2/EACID/F/L | RIFZELCID/FIL | | RIF2/E/LCID/FIL R/F2/E/LCID
sub-header sub-header sub-header sub-header sub-header padding sub-header
MAC Control | MAC Control Paddin
MAC header MAC SDU e MAC SDU 9
element 1 element 2 (opt)

-« 0 MACpayload—————

Figure 8.1.2-3: Exampie of MAC PDU consisting of MAC header, MAC control elements, MAC 8DUs
and padding

6.1.3 MAC Control Elements

6.1.3.1 Buffer Status Report MAC Conirol Elements
Buffer Status Report (BSE) MAC control elements consist of cither;

- Short BSR and Truncated BSR format: one LCG ID ficld and one corresponding Buffer Size field (figure
6.1.3.1-1); or

Long BSR format: four Buffer Size fields, comresponding to LCG (D8 #0 through #3 (figure 6.1.3.1-2).
The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1-2.
The fields LCG 1D and Baffer Size are defined as follow:

- LCGID: The Logical Channel Group ID ficld identifics 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 ficld identifies the total amount of data available across all logical channels of a
logical channel group after all MAC PDUs for the TTT have been built. The amount of data is indicated in
pumber of bytes. It shall inchude all data that is available for transmssion in the RLC Javer and 1o the PDCP
layer; the definition of what data shall be considered as available for transnuission is specified in [3] and [4]
respectively. The size of the RLC and MAC headers arc not considered in the buffer size computation. The
length of this field 15 6 bits. If extendedBSR-Sizes 15 not coafigured, the values taken by the Buffer Size field are
shown 1o Table 6.1.3.1-1. If exiendedBSR-Sizes 15 configored, the values taken by the Bulfer Size ficld are
shown in Table 6.1.3.1-2.

LCG ID

Buffer Size Oct 1

Figure 8.1.3.1-1: Short BSR and Truncated BSR MAC control element

. Buffer
Buffer Size #0 Size #1 Oct 1
Buffer Size #1 Buffer Size #2 Oct 2
Buffer .
Size #2 Buffer Size #3 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 Size (BB} value [bytes]
g BS=0 32 1132 < BS <= 1326
1 G <8BS «<=10 33 1328 < B8 <= 15582
2 10 <BS<=12 34 1552 < BS <= 1817
3 12 < BS <= 14 35 1817 < BS <= 2127
4 14 < BS <= 17 36 2127 < BS <= 2480
5 17 <BS <=19 37 2430 < BS <= 2915
6 19 < B8 <= 22 38 2915 < BS <= 3413
7 22 < BS <= 28 38 3413 « BS <= 3005
8 26 < BS <= 31 40 3995 < BS <= 4677
g 31 <B8 <=38 41 4877 < BS <= 5476
10 36 < BS <= 42 42 5473 < BS <= 8411
11 42 <BS <= 49 43 6411 < BS <= 7505
12 49 < BS <= §7 44 7505 < BS <= 8787
13 57 < BS <= 87 45 3787 < BS <= 10287
14 67 <BS<=78 48 10287 < BS <= 12043
15 78 < B8 <= 81 47 12043 < BS <= 14099
18 91 < BS <= 107 48 14099 < BS <= 16507
17 107 < BS <= 125 48 16507 < BS <= 19325
18 125 < B8 <= {46 50 18325 < BS <= 22824
18 146 < BS <= 171 51 22624 < BS <= 26487
20 171 < BS <= 200 32 26487 < BS <= 31009
21 200 < BS <= 234 53 31000 < BS <= 38304
22 234 < BS <= 274 54 36304 « BS <= 42502
23 274 < BS <= 321 35 42502 < BS <= 49759
24 321 < B8 <= 378 56 49758 < BS <= 58255
25 376 < BS <= 440 57 58255 < BS <= 68201
26 440 < BS <= 515 38 68201 < BS <= 79848
27 515 < B8 <= 803 59 79846 < BS <= 83479
28 803 < BS <= 708 60 93479 < BS <= 1009438
29 706 < BS <= 828 31 109439 < BS <= 128125
30 826 « BS <= 967 82 128125 < BS <= 150000
3 967 < BS <=1132 63 BS > 150000

Table 6.1.3.1-2! Extendad Buffer size levels for B8R

index Buffer Size (BS) value [bytes] § Index | Buffer Size {BS) value [bytes]
) BS =0 372 4940 < RBS <= 6074
1 0<BS <=10 33 6074 <BS <= 7469

10 <BS <=13 34 7469 <BS <= 9185
3 {3 <BS <= 16 35 G185 <BS <= 11294
4 16 <BS <= 19 36 11294 <BS <= 13888
3 19<BS <=123 37 13888 <<BS <= 17077
sGpp
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6 23 < BS <= 29 38 17077 <BS <= 20999
7 29 <BS <=35 39 20999 < BS <= 25822
8 35 <BS <=43 40 25822 <BS <= 31752
9 43 <BS <=53 41 31752 <BS <= 35045
10 53 <BS <= 65 42 39045 < BS <= 48012
i 65 <BS <= 80 43 48012 <BS <= 59039
iz 80 < BS <= 908 44 59039 < BS <= 72598
13 9% < RS <= 120 45 72598 < BS <= 89272
14 120 <BS <= 147 46 89272 <BS <= 109774
15 147 < BS <= 181 47 109774 <BS <= 134986
i6 181 <BS <= 223 48 134986 < BS <= 165989
7 223 <BS <= 274 49 165989 < BS <= 204111
18 274 <BS <= 337 50 204111 <BS <= 250990
19 337 <BS <= 414 51 250990 < BS <= 308634
20 414 <BS <= 509 57 308634 <BS <= 379519
21 509 <BS <= 625 53 379519 < BS <= 466683
22 625 <BS <= 769 54 466683 <BS <= 573866
73 769 <BS <= 945 55 573866 < BS <= 705666
24 945 <BS <= 1162 56 705666 < BS <= 867737
25 1162 <BS <= 1429 57 867737 < BS <= 1067031
26 1429 <BS <= 1757 58 1067031 <BS <= 1312097
77 1757 <BS <= 2161 59 1312097 <BS <= 1613447
28 2161 <BS <= 2657 60 1613447 < BS <= 1984009
29 2657 < BS <= 13267 61 1984009 < BS <= 2439678
30 3267 <BS <= 4017 62 2439678 < BS <= 3000000
31 4017 < BS <=4940 63 BS > 30060000
6.1.3.1a Sidelink BSR MAC Control Elements

Sidelink BSR and Trmcated Sidelink BESR MAC control elements consist of one Destination Index field, one LCG 1D

ficld and one corresponding Buffer Size field per reported target group.

The Sidehink BSR MAC coutrol elements are identified by MAC PDU subheaders with LCIDs as specified in table
6.2.1-2. They have variable sizes.

For each inchnded group, the fields are defined as follows (figures 6.1.3.1a-1 and 6.1.3.12-2);

- Destination Index: The Destination Index ficld identifies the ProSe Destination The length of this field is 4 bits.
The value is set 1o the judex of the destination reported in destinationinfolist and ¥ destinationinfoLisiUC i3
also reported, the valie 15 indexed sequentially across both lists specified in {8];

- LCG ID: The Logical Channel Group ID ficld identifies the group of logical channel(s) which buffer status is

being reported. The length of the ficld is 2 bits;

- Buffer Size: The Buffer Size ficld identifies the total amonnt of data available across all logical channels of a
LCG of a ProSe Destination after all MAC PIUs for the TTT have been built. The amount of data is indicated in
number of bytes. It shall include all data that 15 available for transmission in the RLC layer and in the PDCP
laver; 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
length of this field is 6 bits. The values taken by the Buffer Size field are shown in Table 6.1.3.1-1;
- R: Reserved bit, set to "0",
Buffer Sizes of LCGs are included in decreasing order of the highest priority of the sidelink logical channel belonging
to the LCG rrespective of the value of the Destination Index field.

Destination index, | LCG 1D, | BuflerSizs, | Oct1

Buffer Sizeq Destination index, Oct 2

LCG D, Buffer Size, Dot 3

Destination indeXu. | LCG iBny | BufferSizews | Oot 1.5"N-2

Buffer Sizey Destination indexy Oct 1.5*N-1
Cct 1.5*N

LCG 1Dy Buffer Sizen

Figure 6.1.3.1a2-1: Sidelink BSR and Truncated Sidelink BSR MAC control element for even N

Destination index, | LCG 1D, | Buffer Size, | gt 4

Buffer Size, Destination indexs Oct 2

LCGID, Buffer Size, Oct 3

Destination indexy | LCG 1Dy | Buffer Sizey | Oct 1.5"N-0.5
Buffer Sizey R R R R Oct 1.5*N+0.5

Figure 8.1.3.1a-2: Sidelink B8R and Truncatled Sidelink BSR MAC control slement for cdd N

6.1.3.2 C-RNTI MAC Control Element
The C-RNTI MAC control element is identified by MAC PDU subheader with LD as specified in table 6.2.1-2.
It has a fixed size and counsists of a single field defined as follows (figure 6.1.3.2-1):

- C-RNTI: This field contains the C-RNTI of the MAC eutity. The length of the field is 16 bits.

C-RNTI Oct1

C-RNTI Oct 2

Figure 6.1.3.2-1: C-RNTI MAC control element

65133 DRX Command MAC Conirol Element

The DRX Command MAC control element is identified by a MAL PDU subheader with LCID 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 UE Contention Resolution Identity MAC control element is identified by MAC PDU subbeader with LCID as
specified in table 6.2.1-1. This control elernent has a fixed 48-bit size and cousists of a single field defined as follows
(figure 6.1.3.4-1)

- UE Coutention Resolution Identity: This field contains the uphink CCCH SDU.

UE Contention Resolution Identity Oct 1

UE Contention Resolution Identity Oct 2

UE Contention Resolution Identity Oct 3

UE Contention Resolution Identity Oct 4

UE Contention Resolution Identity Oct 5

UE Contention Resolution Identity Oct 6

Figure 6.1.3.4-1: UE Contention Resolution identity MAC control element

6.1.3.5 Timing Advance Command MAC Control Element

The Timing Advance Command MAC control element is identified by MAC PDU subheader with LCID as specified in
table 6.2.1-1.

It has a fixed size and consists of a single octet defined as follows (figure 6.1.3 5-1):

TAG Identity (TAG Idy: This field indicates the TAG Identity of the addressed TAG. The TAG containing the
SpCell has the TAG Identity 0. The length of the field is 2 bits;

- Timing Advance Command: This ficld indicates the index value 7, (0, 1, 2... 63) used fo control the amount of
timing adjustment that MAC entity has to apply (sec subclause 4.2.3 of {2]). The length of the field is 6 bits.

TAG Id

Timing Advance Command | Oct 1

Figure 6.1.3.5-1: Timing Advance Command MAC control element

6.1.3.8 Power Headroom Report MAC Conirol Element

The Power Headroom Report (PHR)Y MAC control element 15 identified by a MAC PDU subheader with LCID as
specified 1n table 6.2.1-2. 1t bas a fixed size and consists of a single octet defined as follows (figure 6.1.3.6-1):

R reserved bit, set to "07;
Power Headroom (PH): this field indicates the power headroom level. The length of the ficld i5 6 bits. 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]).

PH Oct1

Figure 6.1.3.6-1: PHR MAC control element
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Table 6.1.3.8-1. Power Headroom levels for PHR

PH Power Headroom Level
o} POWER_HEADROOM_O
1 POWER_HEADROOM_1
2 POWER_HEADROOM_ 2
3 FPOWER_HEADROQOM_3

50 POWER _HEADROOM 80

X POWER_HEADROOM_61
62 POWER_HEADROOM_62
&3 FOWER_HEADRQOM 83

6.1.3.8a Extended Power Headroom Report MAC Control Elements

For extendedPHR, the Extended Power Headroom Report (PHR) MAC countrol element 15 identified by a MAC PDU
subheader with LCID as specified in table 6.2.1-2. It has a variable size and is defined in Figure 6.1.3.6a-2. When Type
2 PH is reposted, the octet containing the Type 2 PH field is included first after the octet indicating the presence of PH
per SCell and followed by an octet containing the associated Ponax . field (3f eeported). Then follows 1o ascending order
based on the ServCellindex {8] an octet with the Type 1 PH field and an octet with the associated Ponvax field (of
reporied), for the PCell and for cach SCell indicated in the bitmap.

For extendedPHR?2, the Extended Power Headroom Report (PHR) MAC control clements are identified by a MAC PDU
sobheader with L.CID as specified in table 6.2.1-2. They have vanable sizes and are delined i Figure 6.1.3.6a-3, Figure
6.1.3.6a-4 and Fignre 6.1.3.6a-5. One octet with C ficlds is used for indicating the presence of PH per SCell when the
highest SCelllndex of SCell with configured uplink is Iess than 8, otherwise four octets are used. When Type 2 PH is
reported for the PCell, the octet containing the Type 2 PH field 15 mncluded first after the octet(s) indicating the presence
of PH per SCell and followed by an octet containing the associated Povax . field (i reported). Then follows the Type 2
PH ficld for the PUCCH 3Cell of PUCCH on SCell 1s configured and Type 2 PH is reported for the PUCCH SCelb),
followed by an octet containing the associated Peoavax e field (if reported). Then follows m ascending order based on the
ServCelllndex [8] an octet with the Type 1 PH field and an octet with the associated Pomax field (if reported), forthe
PCelt and for each SCell indicated in the bitmap.

The Extended PHR MAC Control Elemenis are defined as follows:

Ci: this field 1ndicates the presence of a PH Bield for the SCell with SCelllnidex 1 as specified in [8]. The C field
setto "1" indicates that a PH ficld for the SCell with SCellindex 1 is reported. The G field set to "0 indicates
that a PH ficld for the 3Cell with SCelllndex 1 is not reported;

- R:reserved bit, set to "0,

- V. this field madicates if the PH value s based on a real transmaission or a reference format. For Type 1 PH, V=0
indicates real teansmission on PUSCH aud V=1 indicates that a PUSCH reference format 15 used. For Tvpe 2
PH, V=0 mdicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used.
Furthermore, for both Type 1 and Type 2 PH, V=0 indicates the presence of the octet containing the associated
Pemsx field, and V=1 indicates that the octet containing the associated Pomax field 1s omitted,

- Power Headroom (PH): this field 1ndicates the power headroom level. The length of the field is 6 bits. The
reported PH and the corresponding power headroom levels are shown 1o 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 ficld mdicates whether the MAC entity applies power backoif due to power management (as allowed by
P-MPR, {10]). The MAC entity shall set P=1 if the cormresponding Povwaxc field wondd have had a different valoe
i 5o power backolf due to power reanagemen! had been applied,

- Pomaxe: if present, this field indicatcs the Povaxe or P;;M v o 121 used for caleulation of the preceding PH ficld.

The reported Pomax . and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.6a-1
(the comresponding measured vakues in dBm can be found in subclause 9.6.1 of [9]).
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Figure 6.1.3.8a-1: Void

Cr|Ce | Cs|Cy | Ca|C |G| R
PV PH {Type 2, PCell)
R|R Pomaxe 1

=3 Y PH (Type 1, PCeli)
R|R Powaxs 2

PV PH (Type 1, SCell 1)
R|R Pomaxe 3

PV PH (Type 1, SCelin}
RIR Pewaxe m

Figure 6.1.3.6a-2: Extended PHR MAC Control Element

G| GG C|C|C) G| R
PV PH (Type 2, PCell
R|IR Pomaxe 1

P |V | PH{Type 2 PUCCH SCeli}
R IR Pomaxe 2

PV PH (Type 1, PCelh
RIR Pouaxe 3

PV PH (Type 1, 8Celi 1)
R|R Pemaxe 4

PV PH (Type 1, 8Celi my
R|IR Pouaxe M

JGPP TS 36.321 V13.0.0 (201512}

Figure 8.1.3.6a1-3: Extended PHR MAC Control Element supporting PUCCH on SCell
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Figure 6.1.3.8a2-4: Extended PHR MAC Control Element supporting 32 serving cells with configured

uplink

Cs [ Ca [ Ca | LS |G| R
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Pomaxo 1
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Pemaxe @

PH (Type 1, PCell)

PC MaX.c 3

PH (Type 1, SCell 1)

p-’; MAX.¢ 4

PH (Type 1, SCell m)

Cr | Ce
Cis | Cug
Cos | Cpo
Car | Cao
PV
R R
PV
RI[IR
PV
R|R
PV
RIR
PV
RI|R

-
Fomax.c M

Figure 6.1.3.6a3-5: Extended PHR MAC Control Element supporting 32 serving cslls with configured
uplink and PUCCH on SCell
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Table 8.1.3.8a-1: Nominal UE transmit power level for Extended PHR and for Dual Connectivity PHR

Pomaxse Nominal UE fransmit power level
o PCMAX_C_00
1 PCMAX_C_0t
o PCMAX_C_02
B1 PCMAX_C_61
&2 PCMAX_C_82
53 PCMAX_C_83

6.1.3.6b Dual Connectivity Power Headroom Report MAC Control Element

The Dual Connectivity Power Headroom Report (PHRY MAC control element 15 identified by a MAC PDU subheader
with LI as specified intable 6.2.1-2. It has a variable size and is defined in Figure 6.1.3.6b-1 and Figore 6.1 3.6b-2.
One octet with C; fields is used for indicating the presence of PH per SCell when the highest SCelllndex of SCell with
configured uplink is less than 8, otherwise four octets arc used. When Type 2 PH 15 reported for the PCell, the octet
contaiming the Type 2 PH field is included first after the octet(s) indicating the presence of PH per cell (PRCell and al}
SCells of all MAC entities) and followed by an octet containing the associated Pemax o field G reported). Then after
that, when Type 2 PH is reported for the PSCell, the octet containing the Tvpe 2 PH field 15 included followed by an
octet containing the associated Pewax ficld (f reported). Then follows in ascending order based on the ServCellindex
{8] an octet with the Type 1 PH field and an octet with the associated Povax . Ticld Gf reported), for the PCell and for all
other serving cells of all MAC entitics indicated in the bitmap.

The Dual Connectivity PHR MAC Contiol Element is defined as {ollows:

-y thus field indicates the presence of a PH ficld for the serving cell of any MAC entity, except the PCell, with
SCellindex 1 as specified in [8]. The C; ficld set to "1" indicates that a PH field for the serving cell with
SCellindex 1 is reported. The G, field set to "0" indicaies that a PH ficld for the serving cell with SCelllndex i is
not reported,;

R:reserved bit, set {o "O™;

V' this field indicates 1f the PH value is based on a real (ransanssion or a reference format. For Type 1 PH, V=0
indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is nsed. For Tvpe 2
PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used.
Furthermore, Tor both Type 1 and Type 2 PH, V=0 indicates the presence of the octet containing the associated
Povaxe field, and V=1 indicates that the octet comtaining the associated Povax . field is omitted;

- Power Headroom (PH): this field indicates the power headroom level. The length of the ficld is ¢ bits. The
reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6-1 (the corresponding
measured valnes in dB can be found 10 subclause 9.1.8.4 of {9);

- P this field indicates whether power backoff due to power management 1s apphed (as allowed by P-MPR. {10]).
The MAC entity shall set P=1 if the comesponding Pevax: field would have had a different value if no power
backoff due to power management had been applied;

- Pomaxe: if present, this field indicates the Povaxe or fiwA -

The reported Pemax,c and the corresponding nomdinal UE transmit power levels are shown in Table 6.1.3.0a-1

{the corresponding measured values in dBm can be found in subclanse 9.6.1 of [9]).

{2} used for calculation of the preceding PH field.
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Figure 8.1.3.6b-1: Dual Connectivity PHR MAC Control Element
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R [ R
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Figure 8.1.3.6b-2: Dual Connectivity PHR MAC Control Element supporting 32 serving cells with

configured uplink

8.1.3.7 MCH Scheduling Information MAC Control Element

The MCH Scheduling Information MAC Control Element illustrated in Figure 6.1.3.7-1 is identified by a MAC PDU
subheader with LCID as specified in Table 6.2.1-4. This control clement has a variable size. For each MTCH the ficlds

below are included:

3IGPP

DAINGEAN_0003305



Release 13 83 JGPP TS 36.321 V13.0.0 (201512}

- LCID: this ficld indicates the Logical Channel ID of the MTCH. The length of the field is 3 bits;

- Stop MTCH: this ficld indicates the ordinal mumber of the subframe within the MCH scheduling period,
counting only the subfraraes allocated to the MCH, where the corresponding MTCH stops. Value O corresponds
to the first subframe. The length of the field 15 11 bits. The special Stop MTCH value 2047 1ndicates that the
corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved.

LCID Stop MTCH 1 | Cct 1
Stop MTCH 1 Gt 2

LCID 2 Stop MTCH2 | Ot 3
Siop MTCH 2 Oct 4

LCiDn Stop MTCH i | Oct 2n-1
Stop MTCH n Oot 2n

Figure 8.1.3.7-1: MCH &cheduling information MAC conirol slement

6.1.3.7a Extended MCH Scheduling Information MAC Control Element

The Extended MCH Scheduling Information MAC control clement illustrated in Figure 6.1.3.7-2 is identified by a
MAC PDU subheader with LCID as specified in Table 6.2.1-4. This control element has a vanable size.

For each MTCH the fields below are 1ncluded:
- 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 withia the MCH schednling period,
conafing only the subframes allocated to the MCH, where the correspouding MTCH stops. Value € corresponds

to the first subframe. The length of the field is 11 bits. The special Stop MTCH valie 2047 indicates that the
corresponding MTCH is not scheduled. The value range 2043 to 2046 is reserved.

For each MTCH the fields below may be inchnded:

- LCID: this field indicates the Logical Channel 1D of the MTCH. The length of the field ¢ 5 bits. LLIDs x.. . xty
shall be equal to or a subset of the LCIDs 1...x

- 8. this field mdicates that the transmussion of the corresponding MTCH is to be suspended. The S field is set to
000. All other values are reserved.
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LCID 1 Stop MTCH 1 | Oct 1
Stop MTCH 1 Oct 2
LCID 2 ‘ Stop MTCH2 | Oct 3
Stop MTCH 2 Oct 4
‘ LCID n ‘ Stop MTCHn | Oct 2n-1
‘ Stop MTCH n Oct 2n
‘ LCID x ‘ S x Oct 2n+1
‘ LCID x+y ‘ S x+y ‘ Oct 2n+1+y

Figure 6.1.3.7a-1: Extended MCH Scheduling information MAC control element

£8.1.38 Activation/Deactivation MAC Control Elements

The Activation/Deactivation MAC control element of one octet is identified by a MAC PDU subheader with LCID as
specified in table 6.2.1-1. It has a fixed size and consists of a single octet containing seven C-fields and one R-ficld. The
Activation/Deactivation MAC control clement with one octet is defined as follows (figure 6.1.3.8-1).

The Activation/Deactivation MAC control element of four octets is wdentified by a MAC PDU subheader with LCID as
specified 1n table 6.2.1-1. [t bas a fixed size and consists of a four octets containing 31 C-fields and one R-field. The
Activation/Deactivation MAC control clement of four octets is defined as follows {figure 6.1.3 8-2).

For the case with no serving cell with a ServCelllndex [8] larger than 7, Activation/Deactivation MAC control element
of one octet is applied, otherwise Activation/Deactivation MAC control element of four octets is applied.

- O ifthere is an SCell configured with SCellindex 1 as specified 1n {8], this ficld indicates the
activation/deactivation status of the SCell with SCefllndex 1, else the MAC entaty shall ignore the G field. The
Ci field 1s set to "1 to indicate that the SCell with SCelllndex 1 shall be activated. The C; field is set to "0" to
indicate that the SCell with SCelllndex 1 shall be deactivated;

- R: Reserved bit, set to “07.

‘ C7 Cs C5 C4 C3 Cz C1 R ‘ Oct 1

Figure 8.1.3.8-1: Activation/Deactivation MAC conirol slement of one octet

C7 Ce C5 C4 C3 Cz C1 R Oct 1

C15 CM C13 C12 C11 C10 CQ 08 Oct 2

C23 C22 CZ1 CZO C19 C'\B C’W C16 Oct 3

Cs1| Ca0 | Cao [ Cas | Co7 | Cos | Cos | Caa | Oct 4

Figure §.1.3.8-2: Activation/Deactivation MAC control slement of four octets

6.1.3.9 Long DRX Command MAC Control Element

The Long DRX Command MAC control clement is identified by a MAC PDU subheader with LCID as specified in
table 6.2 1-1.
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It has a fixed size of zero bits.

6.1.4 MAC PDU (transparent MAC)

A MAC PDU consists solely of a MAC Service Data Unit (MAC SDU) whose size is aligned to a TB; as described 1
figure 6.1.4-1. This MAC PDU 15 used for transmissions on PCH, BCH, DL-SCH mchiding BCCH, SL-DCH and SL-
BCH.

MAC SDU

-« MACPBH—

Figure §.1.4-1: Example of MAC PDU {transparent MAC)

6.1.5 MAC PDU (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 1n figore 6.1.5-4.
The MAC header is of variable size.

A MAC PDU header consists of one or mote MAC PDU subheaders; cach subheader corresponding to a MAC RAR
except for the Backoff Indicator subheader. If included, the Backeff Indicator subheader is only included once and is
the first subheader inchided within the MAC PDU header.

A MAC PDU subheader congists of the three header fields E/T/RAPID (as descnbed in figure 6.1.5-1) but for the
Backotf Indicator subheader which consists of the five header ficld E/T/R/R/BI (as described in figure 6.1.5-2).

A MAC RAR consists of the four fields B/Timing Advance Command/UL Grant/Temporary C-RNTI (as descrbed 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 of RARs.

RAPID Oct 1

Figurs 6.1.5-1: BE/T/RAPID MAC subheader

Bl Oct1

Figure 8.1.8-2: E/T/R/IR/BI MAC subheader
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R Timing Advance Command Oct1
Timing Advance
Command UL Grant Oct?2
UL Grant Oct3
UL Grant Oct 4
Temporary C-RNTI Oct5
Temporary C-RNTI Octé
Figure 6.1.5-3: MAC RAR
E/T/RIR/BI E/T/RAPID ‘ E/T/RAPID ‘ ‘ E/T/RAPID
subheader subheader 1 subheader 2 - subheader n
MAC header MAC RAR 1 | MAC RAR 2 MAC RAR n P?g;’:;’g

4 MACpayload——— P

Figure §.1.5-4: Example of MAC PDU consisting of a MAC header and MAC RARs

616  MAC PDU (SL-SCH)

A MAC P consists of a MAC header, one or more MAC Service Data Units (MAL SDU)Y, and optionally padding,
as descabed in Figure 6.1.6-4.

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 MAC PDU subheaders; each subheader except
SL-5CH subheader corresponds to either a MAC SDU or padding.

The SL-SCH subheader consists of the seven header ficlds V/R/R/R/R/SRE/DST.

A MAC PDU subheader consists of the six header fields R/R/E/LCIDV/F/L but for the last subheader in the MAC PDLU.
The last subbeader 1n the MAC PDU consists solely of the four header fields R/R/E/ALCID. A MAC PDU subheader
corresponding to padding counsists of the four header fields R/R/EACID.

R|R|E LCID Oct 1 R | R LCID Oct 1
F L ‘ Oct 2 F L Oct 2
L Oct3

R/R/E/LCID/F/L sub-header with
7-bits L field

R/R/E/LCID/F/L sub-header with
15-bits L field

Figure 6.1.6-1: R/R/E/LCID/F/L MAC subheader
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R/R/E/LCID sub-header

Figure 8.1.6-2: R/R/E/LCID MAC subheader

v | R I R l R | R Qct 1
Qot 2
SRC Qct 3
Qot 4
Got 8
DeT
Gct 8

Figure 6.1.6-3: SL-SCH MAC subheadsr

MAC PEU subheaders have the same order as the corresponding MAC SDUs and padding,

Padding occurs at the end of the MAC PDU, except when single-byie or two-byvie padding 15 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.

When single-byte or two-byte padding is required, one or two MAC PDU subheaders cotresponding o padding are
placed after the SL-3CH subheader and before any other MAC PDYU subbeader.

A maxirom of one MAC PDU can be transmitied per TB.

SL-8CH RIRIENCID/FIL RIRIE/CIDFL |, R/IR/E/LCID/FL R/R/EACID padding
sub-header sub-header sub-header sub-header sub-header
P
| 7
P
| e
Ve
| -
Ve
| -
P
| -
e
| -
P
| -
| Ve
P rd
| -
| il
N - Padding
MAC header MAC SO e MAC 80U (opty 9

4———MAC payioad————————p
Figure 8.1.6-4: Example of MAC PDU consisting of MAC header, MAC SDUs and padding
6.2 Formats and parameters

5.2.1 MAC header for DL-SCH, UL-SCH and MCH

The MAC header 15 of vanable size and consists of the following ficlds:
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- L{ID: The Logical Chamnel ID ficld identifies the logical channel instance of the corresponding MAC SDU or
the type of the comresponding MAC control element or padding as described intables 6.2.1-1,6.2.1-2 and 6.2 .14
for the DEL-SCH, UL-8CH and MCH respectively. There is one LUID field for each MAC SBU, MAC control
elenmient or padding included in the MAC PDU. In addition to that, one or two additional LCID ficlds are
included in the MAC PDU, when single-byte or two-byte paddmg 15 required but cannot be achicved by padding
at the end of the MAC PDU. A UE of Category 0 [12] shall indicate CCCH using LCID "01011", otherwise the
UE shall indicate CCCH psing LCID "00000". The LCID field size is 5 bits;

L: The Length field indicates the length of the corresponding MAC SDU or vanable-sized MAC conteol element
in bytes. There is onc 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 ficld is indicated by the F field and F2
field;

F: The Format ficld indicates the size of the Length feld as indicated 1o table 6.2.1-3. There is one F field per
MAC PDU subheader except for the last subheader and subheaders comresponding to fixed-sized MAC control
clements and expect for when F2 is set to 1. The size of the F field is 1 bit. If the F ficld is inchnded; if the size of
the MAL SDU or variable-sized MAC control element 1s less than 128 bytes, the value of the F ficld 15 set 10 0,
otherwise 1t 1s setto 1

F2: The Format? field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F2 ficld per
MAC PDU subheader. The size of the F2 field is 1 bit. If the size of the MAC SDU or variable-sized MAC
control element is larger than 32767 bytes, and if the corresponding subheader is not the last subheader, the
valne of the F2 field is set to {, otherwise 1t 15 set 1o 0.
E: The Extension field is a flag indicating if more fields are present 10 the 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 "0" to indicate that cither a
MAC SDU, a MAC control clement or padding starts at the next byte;

- R: Reserved bit, sct to "0".

The MAC header and subheaders arc octet aligned.

Tabile 8.2.1-1 Values of LCID for DL-8CH

Index LCID values
sy CCCH
§0001-01010 identity of the logical channel
31011-10111 Reserved
11000 Activation/Deaciivation (4 oclets)
11001 SC-MCCH, SC-MTCH (see note)
11010 Leng DRX Command
11011 Activation/Deactivation (1 ociet)
11100 UE Contention Resolution identity
11101 Timing Advance Command
11110 DRX Command
11111 Padding
NOTE: Both SC-MCCH and SC-MTCH cannot be
mulliplexed with other logical channels in the same
MAC PDU except for Padding
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Tabile 8.2.1-2 Values of LCID for UL-8CH

Index LCID values

03000 CCCH
§0001-01010 identity of the logical channel

31011 CCCH
31100-10101 Reserved

10110 Truncated Sidelink BSR

10111 Sidelink BSR

11000 Dual Connectivity Power

Headroom Feport

11001 Exiended Power Headroom Repori

11010 Power Headroom Reporl

11011 C-RNTI

11100 Truncated BER

11101 Short BSR

11110 Long BSR

11111 Padding

Table 8.2.1-3 Values of F and F2 fields:

index of F2 index of F Size of Length field {in bits}
o g 7
1 15
1 - 16

Table 8.2.1-4 Values of LCID for MCH

index LCID values

40000 MCCH (see note)
000061-11100 MTCH

11101 Reserved

11110 MCH Scheduling Information or

Extended MCH Scheduling
information
11111 Padding
NOTE: If there is no MCCH on MCH, an
MTCH conld use this value.

6.2.2 MAC header for Random Access Response

The MAC header is of variable size and consists of the following ficlds:
E: The Bxtension field is a flag indicating if more fields are present 10 the MAC header or not. The E field 1s set
to "1" to ndicate at least ancther sel of E/T/RAPID fields follows. The E field 15 set to "0" to indicate that a
MAC RAR or padding starts at the next byte;

- T The Type ficld is a flag indicating whether the MAC subheader contains a Random Access ID or a Backoff

Indicater. The T field 15 set to “0” to indicate the presence of a Backoff Indicator ficld in the subbeader (Bl). The
T field is set to “17 to indicate the presence of a Random Access Preamble 1D field in the subheader (RAPIDY,
R: Reserved bit, set to "G";
BI: The Backoff Indicator ficld identities the overload conditton in the cell. The size of the Bl ficid 15 4 bits;

- RAPID: The Random Access Preamible IDentitfier fiekd identifies the transmitted Random Access Preamble (see
subclause 5.1.3). The size of the RAPID field is 6 bits.

The MAC header and subheaders arc octet aligned.
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6.2.3 MAC payioad for Random Access Response
The MAC RAR s of fixed size and consists of the following fields:
R: Reserved bit, sel to "0,
- Timug Advance Command: The Timing Advance Command field indicates the mndex vadue 7, (0, 1, 2... 1282)
used to control the amount of timing adjustment that the MAC entity has to apply (see subclanse 4.2.3 of [2]).
The size of the Timing Advance Conumand field is 11 bits;

- UL Grant. The Uplink Grant field indicates the resources 1o be used on the uphink (see subclanse 6.2 of [2]).
The size of the UL Grant field is 20 bits;

Teraporary C-RNTE The Temporary C-RNTH field indicates the temporary identity that is ssed by the MAC
entity during Random Access. The size of the Temporary C-RNTT field is 16 bits.

The MAC RAR is octet aligned.

B8.2.4 MAC header for SL-SCH
The MAC header is of variable size and consists of the following fields:

V: The MAC PDU format version numuber field indicates which version of the SL-SCH subheader is used. 1o
this version of the specification two format versions are defined, and this ficld shall therefore be set to "0001" or
"0010". The V ficld size is 4 bits;

- SRC: The Source Layer-2 ID field carries the identity of the sounice. 1t is set 1o the ProSe UE ID. The SRC ficld
size is 24 bits. If the V field is set to "0001", this wdentifier is a grovpeast dentifier. If the V feld is set Lo "0010",
this identifier is a unicast identifier;

- DST: The DST field carries the 16 most sigmificant bits of the Destination Layer-2 ID. The Destination Layer-2
1D is set 1o the ProSe Laver-2 Group ID. If the V field is set to "0001", this identifier is a groupcast identifier. If
the V ficld 15 set to "00 10", this identifier 15 a nnicast identifier,

- LCID: The Logical Channel ID ficld uniquely identifies the Jogical channel 1nstance within the scope of one
Source Layer-2 1D and Destination Layer-2 ID pair of the corresponding MAC SDU or padding as described in
table 6.2.4-1. There is one LCID field for each MAC SDU or padding inchuded in the MAC PDU. In addition to
that, one or two additional LCID fields are inclnded mn the MAC PDU, when single-byie or two-byte padding
required but cannot be achicved by padding at the end of the MAC PDU. The LCID field size 18 3 bits;

L: The Length ficld indicates the length of the corresponding MAC SDU in bytes. There 1s one L field per MAC
PDU subheader except for the last subheader. The size of the L field is indicated by the F field;

- F: The Format field indicates the size of the Length ficld as indicated in table 6.2.4-2. There is one F field per
MAC PDU subheader except for the last subheader. The size of the F ficld is 1 bit. If the size of the MAC SDU
is less than 128 bytes, the value of the F field 15 set to 0, otherwise itis set o 1,
B The Extension field 15 a flag indicating il more {iclds are present in the MAC header or not. The B ficld is set
to "1" to indicate another set of at least B/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC
SDU or padding starts at the next byte;

- R Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.
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Table 6.2.4-1 Values of LCID for BL-BCH

Index LCID values
¢aoao Reserved
§0001-01010 identity of the logical channel
31011-11011 Reserved
11100 PC5-8 messages that are not
protected
11101 PC5-8 messages "Direct Security

Mode Command” and "irect
Security Mode Complete”

11110 Other PC5-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 constanis

7.1 RNTI values

RNTI values are presented 1a Table 7.1-1 and their usage and associated Transpott Channels and Logical Channels are
presented in Table 7.1-2.

Table 7.1-1: RNTI values.

Value (hexa-decimal) RNTI
(3000 N/A
0001-003C RA-RNTI, C-RNTI, Semi-Persistent Scheaduling C-RNTH,

Temporary C-RNTL, olMTA-RNTE, TPC-PUCCH-RNTI, TPC-
PUSCH-RNTI and SL-ENTI (see nole), G-RNTI
O03D-FFF3 C-RNTI, Semi-Persistent Scheduling C-RNTI, elMTA-RNTI,
Temporary C-RNTH TPC-PUCCH-RNTI, TPC-PUSCH-RNTY and
SL-RNT, G-RNTH

FFFA-FFFS Reserved for fulure use
FFFA SC-N-RNTI
FFFB SC-RNTI
FFFC CC-RNTI
FFFD M-RNTI
FEFE P-RNTI
FERE SI-RNTI

NGTE: A MAC cntity uses the same C-RNTT on all Serving Cells.
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Table 7.1-2; RNTI usage.
RNTI Usage Transport Channel Logical Channel
F-RNTH Faging and System {nformation change PCH PCCH
notification

SI-RNTI Broadcast of System information DL-SCH BCCH
M-RNTI MCCH information change notification N/A N/A
RA-RNTI Random Access Response DL-SCH N/A
SlMTA-RNTI elMTA TOD UL/DL configuration notification N/A N/A

Temporary C-RNTH Contention Resolution DL-ECH CCCH

(when no valid C-RNTI is available)

Temporary C-RENTI Msgd transmission UL-SCH CCCH, DCCH, BTCH
C-RNTH Dynamically scheduled unicast fransmission JL-SCH DCCH, DTCH
C-BNTH Dynamically scheduled unicast fransmission DL-GCH CCCH, DCCH, DTCH
C-RNTIH Triggering of PDCCH ordered random access N/A N/A

Semi-Persistent
Scheduling C-RNTI

Semi-Persistently scheduled unicast
transmission
(activation, reactivation and retransmission)

OL-8CH, UL-8CH

DCCH, DTCH

information

Semi-Persistent Semi-Persistently scheduied unicast N/A N/A
Scheduling C-RNTH transmission
{deactivation)
TPC-PUCCH-RNTI Physical layer Uplink power control N/A NiA
TPC-PUSCH-RNTI Physical layer Uplink power control N/A N/A
SL-RNTI Dynamically scheduled sidelink transmission SL-SCH STCH
SC-RNTH Dynamically scheduled SC-PTM control DL-SCH SC-MCCH
information
3-RNTI Dynamically scheduled SC-PTM iransmission DL-8CH SC-MTCH
SC-N-RNTI SC-MCCH Information change notification N/A N/A
CC-RNTI Providing common control PDCCH N/A N/A

7.2

Backoff Parameter values

Backoff Parameter values are presented in Table 7.2-1.

Table 7.2-1: Backoff Parameter values,

index Backolf Parameter value {ms}

Y 0

1 10

2 20

3 34

4 40

5 80

& 84

7 120

8 180

9 240

10 320

11 480
12 980
13 Reserved
14 Hesemved
15 Reserved

The reserved values of the backolf parameter if received by the current release version Vs shall be taken as 960 ms.
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Table 7.3-1: PRACH Mask Index valuss

PRACH Allowed PRACH (FDD} Allowed PRACH (TDD}
Mask Index

1 PRACH Resource index 0 PRACH Resource Index &

2 FPRACH Resource index 1 FPRACH Resource Index 1

3 PRACH Resource index 2 PRACH Resource {ndex 2

4 PRACH Resource Index 3 PRACH Resource Index 3

5 FPRACH Resource Index 4 FPRACH Resource Index 4

[ PRACH Resource index & PRACH Resource {ndex 5

7 PRACH Resource Index 8 Reserved

3 PRACH Hesource index 7 Reserved

9 PRACH Resource index § Reseived

10 PRACH Resource index @ Raserved

11 Every, in the time domain, even PRACH opporunity | Every, in the lime domain, even PRACH opportunity
151 PRACH Resource Index in subframe 151 PRACH Resource index in subframe

12 Every, in the time domain, cdd PRACH opportunity Every, in the time domain, cdd PRACH opportunity
15 PRACH Resource index in subframe 15 PRACH Resource index in subframe

13 Reserved 13 PRACH Resouice Index in subframe

14 Reserved 2" PRACH Resource Index in subframe

15 Resenved ¢ PRACH Resource Index in subframe

7.4

Subframe Offset values

Subframe Offset values are presented in Table 7.4-1.

Table 7.4-1: Subframe_Offsel values

TOD UL/DL configuration Position of initial Semi-Persistent grant Subirame Offset value {ms)
6] N/A 8]
1 Subframes 2 and 7 1

Subframes 3 and 8 -4

5 Subframe 2 5
Subframe 7 -5

5 Subframes 2 and 3 1
Subframe 4 -2

4 Subframe 2 1
Subframe 3 -4

5 N/A 8]
) N/A [¢]

7.5

TTI_BUNDLE_SIZE value

The parameter TTT BUNDLE 5178 is 4.

7.6

DELTA_PREAMBLE values

The DELTA PREAMBLE preamble format based power offset values are presented in Table 7.6-1.
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Table 7.6-1: DELTA PREAMBLE values.

Preambie Format DELTA PREAMBLE value
8] 0dB
1 0dB
2 -3 dB
3 -34d8
4 3dB

Where the Preamble Format is given by prach-Configindex {73

7.7 HARQ RTT Timer

For each serving cell, in case of FDD confignration on the serving cell which carries the HARG feedback for this
serving cell the HARQ RTT Timer is set to 8 subframes. For each serving cell, 1 case of TDD configuration on the
serving cell which carries the HARE) 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 10.1 and 10.2 of |2}, and Tor an RN configured with ra-SubjrameConfig [8] and aot suspended,
as indicated in Table 7.5.1-1 of {11}
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Annex A {normative):
Handling of measurement gaps

in this specification, the subframes which cannot be used for transrission according to subclasse 8.1.2.1 of {9] are also
considered as part of measurement gaps 1 uplink. Measurement gaps are defined in [9].

In a subframe that is part of a measurement gap, the UE shall not perform the transmission of HARQ feedback and
CQUPMI/RI/PTI, and SES shall not be reported.
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Annex B {(normative):
Contention resolution for RACH access

When checking whether contentinn resolution was successful a MAC entity considers the MAC beader stroctores
showu below for the processing of a MAC PDU contaming a UE Contention Resolution Ideutity MAC control element.

H 3 i § i H § i
i i ¥ i § H i 1
PRI RI|E | LD 1109
Case 1: MAC subheader for MAC contiol element
| f l H i i H i
I ¥ 1 H ¥ i ¥ i
R | R E LCHWD ain
RIRIE LD oo
R| R E LCID (oooon
Case 3. MAC subheader for single -byte padding +
MAC subheader for MAC contrel element +
MAC subheader for MAC SDU (CCCH)
[ i § { H § { H
§ ¥ t i H § i !
RIR|E LCID a0
R| R E CiD (ooom
F L
R|RI|E LCID a1y

Case §: MAC subheader for MAC control element +

MAC sibbheader for padding

jer (7-bits L-fiekd) for MAC DU (CCCH) +

3IGPP

| i § i § § ] §

L v ¥ q v 13 g W
R R E LCID uen

|R IR |E LEID ooces

Case 2. MAC subheader for MAC control element +

MAC subheader fur MAC 3DU (CCCH)

o B B e B B
RIRI|E LCID @in
RIRI|E LCID uu
RIR|E LCID qiton
R R|E LCID ©ooom

Case 4 MAC subheaders for two-byte padding +

MAC subheader for MAC conirol element +
MAC subheader for MAC 8DU {CCCH)

{ i ¥ I i ¥ i i
RIRI|E LCID @riionm
RIRIE LCID o000
F L

L
R 24 E LCID

Case 6: MAC subheader for MAC control element

WMAC sutheader for padding

id) for MAC SDU (CCCH) +
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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 ndenotes the subftame in which the related event 1s triggered according
to the subclause 3.7, the intended behaviounrs of each DRX timer are presented in the Table C-1 below:

Table -1 intended UE behaviour for DRX timers

DRX Timers intended UE behaviour
{fx, v1 means including subframe ¥ and v}
drx-inactivity Timer The MAC entity monitors PRDCCH in PDCCH-subframes during the subframes

n+1, n+¥mj.

The MAC entity starts or restarts dixShortCycleTimer, and uses Short DRX
Cycle in the subframe n+m#+1, if configured.

mac-ContentionResoiutionTimer | The MAC entity monitors PDCCH in PDCCH-subframes during the subframes

i1, neX]

drx-RetransmissionTimer The MAC entity monitors PRDCCH in PDCCH-subframes during the subframes
in, n¥rm-11L

onburationTimer The MAC entity monitors PDCCH in PDCCH-subframes during the subframes
in, ntm-1l.

drxShoriCycleTimer The MAC entity uses the Short DRX Cycle during the subframes [n, n+X-11L
The MAC entity starts 1o use the Long DRX Cycie in the subframe n+X.

HARQ RTT Timer The MAGC entity starts drx-RetransmissionTimer in the subframe neX, if
needed.

NOTE: For FDD, mis equal to X; for TDD, mis equal to the minimum number of subframes so that X PRDCCH-
subframes are inciuded during the subframes [x, v}

NOTE: A MAC enlily configured with 2iMTA monitors PDCCH in some subframe(s) in addition io PRCCH-
subframes, as specified in subclause 5.7,

For drx-Inactivity Timer and dex-RetransmissionTimer, if X=0, the tireer does not make the MAL entity to monitor the
PRCCH.
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Annex D (informative):
Change history

2007-08 {RAI R2-072710
bis
2007-08 {RANZ#38 {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 Proposal for Legical Channel pricritization (Tdoc R2-072643)
2007-068 {RAN2#58 {R2-0729%4 Basic MAC PDU structure (Tdoc R2-072983) with updates 01.0 10114
Bis Agreements on time-frequency resource configuration (Tdoc R2-
072893)
Agreement on RA-RNTI association (Tdoc R2-072993)
Clarification on RA Response reception {Tdog R2-072803)
2007-08 (RANZ#59 {R2-073715 Removed reference {o non-existing table (Tdoc R2-073473) 01.1 1020
Incorrect mapping of logical to transport channel (Tdoc R2-073473)
Un-necessary error checking in HARQ process procedure (Tdoc
R2-073473)
Removal of reference o timing refation for HARQ feedback (Tdog
R2-073473)
Comrection of Internal variable name (Tdogc R2-073473)
Correction of procedure in case of sucoessiul HARQ reception
{Tdoc R2-073473)
2007-08 (RANZ2#59 (R2-073885 Texd proposal for Random Access proocedure 0.2.0 10.2.14
Text proposai on HARQ clarification for TDD
Text proposal on HARQ for grants
2007-06 {RAN#3I7 {RP-070688 Ciean version for information 0.21 11.8.0
2007-10  {RANZ#39 {R2-074530 Editorial update with Editor's notes (Tdoc R2-074211). 1.00 {1.1.0
bis
2007-11  {RANZ#E0 {R2-075083 Agreements on MAC PDU format (R2-074538) 1.1.0 111
Corrections on Random Access Procedure (R2-074538)
2007-11  {RANZH#SO {R2-075243 Endorsement of vi.1.1 111 §11.20
Removal of FFS on DL CCCH existenos
2007-11  (RANZ2#60 (R2-075488 Agreement on identity used Random Access Response (R2- 1.2.0 (1.3.0
075038)
Agreement on Local Nack1 (R2-074984%)
PUCCH Resource handling (R2-075432)
UL HARQ agreements (R2-075432)
Agreements on semi-persistent scheduling (R2-075432, 36.308)
Agreements on BER/SR triggers (R2-075432)
Agreements on BSR contents (R2-075432)
Agreements on Timing Advance principles (38.300)
Agreements on DRX controf (36.3008)
Handling of P-BCH, D-BCH, PCH (R2-075246)
2007-11  {RP-38 RP-070017 Cilean version, presented af TSG RAN-38 for approval 1.3.0 1280
2007-12 {RP-38 - Approved at TSG RAN-38 and placed under change control 2.00 18.0.0
2008-03 {RP-3% RP-080182 10001 CR 10 36.321 with E-UTRA MAG protocol specification update 8.0.0 18.1.0
2008-05 {RP-40 RE-080410 10002 368.321 CR covering agreements of RANZ #81bis and RAN2#G2 8.1.0 1820
2008-09 {RP-41 RP-080660 10003 Clarification on daia available for fransmission for BSR triggering 220 (830
RP-41 RP-080680 0004 CR to 36.321 on failure indication after maximum number of HARQ [8.2.0 |83.0
fransmissions
RP-41 RP-080680 100058 Clarifications and Corrections of DL and UL Data Transfer (8CH, 820 {830
RACH and SR)
RE-41 RP-08C690 {0006 CR o 36.321 on Buffer size leveis for BSR 8.2.0 183.0
RP-41 RP-080690 0007 Ciarifications on DRX 820 }8.3.0
RP-41 RP-080620 {0008 Clarification on UE behavior for DRX and configured measurement {8.2.0 18.3.0
3aps
RP-41 RP-080650 10000 ¢ 2 Correction to MAC Padding B&GR 8.2.0 |83.0
RP-41 RP-080690 10010 Corection to UE transmission power headroom report for LTE 8.2.0 183.0
RP-41 RP-080690 10011 Coirections on BSR 820 }8.3.0
RP-41 RP-080620 10012 CR 10 36.321 REL-8 on Format of UL grant in Message 2 8.20 18.3.0
RP-41 RP-080690 100135 CR 10 36.321 REL-8 on PUSCH PUCCH Power Control RNTIs 820 1830
RP-41 RP-080G80 0018 CRto 36.321 REL-8 on RACH uniform random backoff 5.2.0 1830
RP-41 RP-080660 10017 E-UTRA MAC protocol specification update 220 (830
RP-41 RP-0806850 {0020 TP for number of HARQ processes and MIMOC 820 1830
RP-41 RP-080650 10022 ¢ - Update of MAC dedicated preambple expiry 8.2.0 |83.0
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RP-41 REP-080680 10027 ¢ - Handling of Semi-Persistent grants and assignments 820 1830
RP-41 RP-0806860 10051 11 Corrections relating to RAC 220 (830
RP-41 RP-080680 {0058 11 Ui Channel Prioritisation 820 830
RP-41 RP-0806580 10071 12 Comrections relating to RACH partitioning 820 1830
RP-41 RP-080680 10091 - Correction on Random Access Response reception behaviour 8.2.0 183.0
RP-41 RP-080680 10103 - Upper limit of logical channel id 520 1830
RP-41 RP-080620 10104 - Ciarifications and Corrections for HARQ operation ai TAT expiry 8.2.0 830

and RACH contention resolution

2008-12 {RP-42 RP-08101810105 - CRO105 to 38.321 [Rel-8] on PHR Periodic Timer Start 83.0 1840
RP-42 RP-08101810106 11 Proposed R1 of CR0108 to 36.321 [Rel-81 on PHR Reference 83.0 184.0
RP-42 RP-081018 10107 {1 CR 0107 to 36.321 Interactions between measurement gap and 8.3.0 1840

Misg3 transmission
RP-42 RP-0810181010812 Proposed R1 of CRO108 to 36.321 [Rel-81 on PHR Reporting 830 {840
Values
RP-42 RP-08101810109§- Correction relating to equal priorities 8.3.0 1840
RP-42 RP-081018310110§- CR 011010 38.321 on Correction to PHR 5.3.0 184.C
RP-42 RP-08101810112 11 CRO112r1 to 38.321 [Rel-8] Correction to BCCH Recegtion 5.3.0 (840
procedurs
RP-42 RP-081018{0113}- Contention Resolution Timer 8.3.0 18.4.0
RP-42 RE-08101810114 §- PCH recegption 8.3.0 1840
RP-42 RP-08101810115¢- Correction to reception of assignments and grants 8.3.0 1840
RP-42 RP-081018§0116 ¢~ Correction on Ceontention Resolution 5.3.0 {840
RP-42 RP-081018 10117 {2 Proposed R1 of CRO117 to 36.321 [Rel-8] on on SR Clarifications 3.0 {840
and Repetitions
RP-42 RP-081078 1011812 Clarification on Padding value 8.3.0 18.4.0
RP-42 RP-08101810119¢- CR 0112 to 38.321 Correction and Clarification on TTI Bundiing 8.3.0 1840
RP-42 RP-08101810120 11 Clarification of DRX Active Time 2.3.0 {840
RP-42 RP-08101810121 14 Texd Proposal for Dedicated Preambie Assignment 8.3.0 {840
RP-42 RP-08101810122 §- CR0122 to 38.321 [Rel-8] on Message 3 Definition 83.0 1840
RP-42 RP-08101810123 {1 Caorection to prevent wrong contention reselution by adapgtive 8.3.0 1840
retransmission command
RP-42 RP-08101810124 §- Bucket Size Parameter 2.3.0 {840
RP-42 RP-0810181012512 CRO125r2 to 38.321 [Rel-8] Correction to Multipls BSR 8.3.0 {84.0
RP-42 RP-08101810127 §- CR0O127 t0 38.321 [Rel-8] RACH preambies Iabeliing 8.3.0 (840
RP-42 RP-08101810128 11 CR0O128r1 to 38.321 [Rel-8] merging CRO126¢0 and CR31280 8.3.0 184.0
RP-42 RP-08101810122 11 CR01209r1 o 36.321 [Rel-§] Correction to PDU Format 8.3.0 }84.0
RP-42 RP-08101810130§- CQI/ SRS/PMIR! transmission during active fime 8.3.0 18.4.0
RP-42 RP-081018 10131 11 NDI and Msgé Carrying Contention Resolution 1D 8.3.0 1840
RP-42 RP-08101810132 11 CR0132 {o 38.321 [Rel-8] on MAC BSR trigger 5.3.0 }84.0C
RP-42 RP-08101810133§- Clarification about Restarting the Periodic BSR Timer 530 (840
RP-42 RP-08101810134 - Correction to RA procedure initiated by eNB PDCCH order 8.3.0 {840
RP-42 RP-08101810135¢1 Correction on PHR triggering condition 830 1840
RP-42 RP-08101810136 ¢~ CR 0136 to 36.321 on Correction to UL HARQ Process for the 8.3.0 }8.4.0
fransrmission of Msg3
RP-42 RP-0810181013712 SPS ceeasions 2.3.0 {840
RP-42 RP-08101810138 - Robusiness of Buffer Status Reporting 8.3.0 {840
RP-42 RP-08101810130¢- Proposed CR to 38.321 [Rel-8] on UL HARQO and Measurement 83.0 (840
5aps
RP-42 RP-08101810142 11 TAT and RACH procedure 5.3.0 }84.0C
RP-42 RF-081018 0143 |1 SRS and CCO Resources Release upon TAT Expiry 5.3.0 {840
RP-42 RP-081018 10157 i1 Proposed CR o 38.321 Correction to RACH procedure 8.3.0 {840
RP-42 RP-08101810182 11 BSR format for reporting empty buffers 830 1840
RP-42 RP-081018101851- TTi Bundling Configuration 83.0 184.0
RP-42 RP-081018 10186 11 Corrections to semi-persistent scheduling 5.3.0 18.4.0
RP-42 RP-08101810167 12 Priotitization of MAC coniro! slements 8.3.0 18.4.0
RP-42 RP-081018 10168 - Correction to starting of TA timer 8.3.0 18.4.0
RP-42 RP-08101810173 11 Proposed CR o 38.321 SPS implicit release on UL 8.3.0 1840
RP-42 RP-08101810174 - Proposed CR o 38.321 Measurement gaps and SPS 530 (840
RP-42 RP-081018 10175 - Proposed CR o 36,321 Setting reserved bits to zero 8.3.0 (840
RP-42 RP-08101810185¢- Proposed CR to 38.321 [Rel-8] MAC ResetReoonfig Option 2 830 1840
RP-42 RP-0810181018812 RV setting 8.3.0 184.0
RP-42 RP-0B10181018%}- Caorrections to Random Access Procedure 8.3.0 |8.4.0
RP-42 RP-08101810198 - Number of HARQ processes for MIMO 8.3.0 18.4.0
RP-42 RP-081018 10201 §- Corrections to power control and random acoess 8.3.0 18.4.0
RP-42 RP-081018 10208 |- Correction on the definition of the FDCCH-subirame 5.3.0 1840
RP-42 RP-08101810211 i1 Correction to the coexist of SPS-RNT! and Si-RNT! or RA-RNTI 2.3.0 {840
RP-42 RP-08101810220 - Explicit release of SPS 8.3.0 {84.0
RP-42 RP-08101810225 12 Linking HARQ process 1D with the 8PS resource 830 1840
RP-42 RP-08101810231 - Buoket Parameter Update 8.3.0 184.0
RP-42 RP-08101810232Z {1 Clarification on “‘PDCCH indicates a new transmission” for DRX 8.3.0 |8.4.0
RP-42 RP-081018{0233 |1 Editorial corrections to MAC 8.3.0 18.4.0
RP-42 RE-081018 10236 §- RB syspension and BSR contents 8.3.0 18.4.0
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RP-42 RP-0810180236 - RV setting 5.3.0 184.C
RP-42 RP-081018 1024012 Preambile group seledlion 530 (840
RP-42 RP-08101810241 §- Use of dedicated preambles after HO compleie 8.3.0 {840
RP-42 RP-08101810242 §- Introduyction of HARQ RYT Timer 83.0 1840
RF-42 RP-08101810243 - Caorrection to DRX configuration 8.3.0 186.4.0

2009-03 {RP-43 RP-05012510245 - CR t0 36.321 on BSR clarification 840 1850
RP-43 RP-080128 1024612 Freeing of reserved RNTls 8.40 1850
RP-43 RP-09012810247 |- Correction to MAC reset 8.40 18.5.0
RP-43 RP-00012810248 |- Corection to Initialization of Priofitization 5.4.0 850
RP-43 RP-080128 10246 1- Local NACKing Optionaility MAC CR %40 1850
RP-43 RP-080128 10250 11 Position of the Backoff indicator subheader 840 850
RP-43 RP-080128 10251 ¢~ Missing reserved bit setfing 840 850
RP-43 RP-080128 10252 §- Expired TAT and PUSCH transmission 84.0 1850
RF-43 RP-08012810253 {- Expired TAT and HARQ feedback 8.40 18.5.0
RP-43 RP-080128 10254 11 Courntter proposal to R2-080969 on Management for HARG buffer {8.4.0 {8.5.0

with TAT
RP-43 RP-NS0128 10255 ¢~ HARQ Feedback and Contention Resolution 840 850
RP-43 RP-080128 10256 - Corrections to redundancy version control for system information 85.4.0 1850
RP-43 RP-080128 10257 - Mapping of the RNTIs to different fransport channels 540 1850
RP-43 RP-000128 {0258 |- DRX and UL Retransmissions 8.40 1850
RP-43 RP-080128 102589 - Definition of DRX Shont Cyole Timer 840 1850
RP-43 RP-09012810260 |- Small corrections to RACH 5.4.0 850
RP-43 RP-090128 10261 - Processing of contention resolution message 240 (850
RP-43 RP-080128 102682 |- Corrections o power control and randorm access 840 850
RP-43 RP-080128 10283 - Missing condition for unsuccesstul reception of Msg2 84.0 1850
RP-43 RP-08012810264 (1 Corrections relating to Random Access reguired inputs 85.4.0 1850
RP-43 RP-080128 102685 - Buckel Parameter Update 540 1850
RP-43 RP-080128 1026612 Correction to Handling of triggered PHR 8.40 1850
RP-43 RP-090128 10267 |- SPS resource release on D-8R failure 8.40 18.5.0
RP-43 REP-000128 1026012 NDI handling when measurement gap and SPS occassion coliide 18.4.0 18.5.0
RP-43 RP-09012810270}- Correction relating to PDCCH order 240 (850
RP-43 RP-080128 10271 §- Error Handling 840 850
RP-43 RP-D8012810272 ¢~ Various clarifications/corractions to T836.321 840 850
RP-43 RP-08012810273 (1 Disassembly, Demultiplexing and Multiplexing functions 85.4.0 1850
RF-43 RP-08012810274 {1 Miscellangous corrections to MAT 8.40 18.5.0
RP-43 RP-0801281027512 CR on interactions peiween Msg3 transmission and TT1 bundling 8.40 1850
RP-43 RE-0801268 10276 |- TTi Bundling 840 1850
RP-43 RE-000128 10278 11 Correction to BSR trigger at serving celi change 840 1850
RP-43 RE-0801281027¢ 11 Correction to Release of SFS %.4.0 850
RP-43 RP-080128 1028012 {Usage of RRC Paramsters 840 (850
RP-43 RP-080128 10281 §- Ciarification of MAC Timer status 840 850
RP-43 RP-08012810282 (1 Caorection on MAC PDU subheader description 85.4.0 1850
RP-43 RP-05012510283 11 UE pehaviour al CURRENT_TX NB reaches maximuim value 840 1850
RP-43 RP-080128 10285 §- Reporting During DRX 8.40 1850
RP-43 RP-080128 10289 |- NDI handling after random access procedure 8.40 18.5.0
RP-43 RE-000128 10280 11 Dedicated preambie handiing after random access failure 840 1850
RP-43 RP-080128 10282 1- NDt and grant in Message 2 %40 1850
RP-43 RP-080128 10283 11 Correction relating to BCCH HARQ 840 850
RP-43 RP-080128 10300 11 Corrections to Msg3 definition and usage 840 850
RP-43 RP-080128310303 - PRACH selection must use prach-Configurationindex 85.4.0 1850
RP-43 RP-05012510305 - Ciarification on RETX _BSR_TIMER 840 1850
RP-43 RP-080128 1030743 MAC Structure in UE Side 8.40 1850
RP-43 RP-090128 10308 |- Clarification on Random Access Procedure 8.40 18.5.0
RP-43 RP-00012810314 |- Charification on the CR timer 5.4.0 850
RP-43 RP-080128 10316 - Correction on BSR %40 1850
RP-43 RP-080128 10318 11 Clarification on MAC reconfiguration of fimers and counters 840 1850
RP-43 RP-DS01281032014- HARQG feedback, COQUPMURI and SRS transmissions and 84.0 1850
measurement gaps
RP-43 RE-000128 10324 - MAC PDU subheader corresponding to padding 840 1850
RP-43 RP-080128 10333 - CR On Backoff table %40 1850
RP-43 RP-0801281033413 TTi Bundling Cperation 340 850
RP-43 RP-080128 10341 11 Enforcing new transmission after flushing HARQ process 840 850

2008-08 {RF-44 RP-D8051310342 ¢~ Correction on HARQ feedback transmission 8.5.0 186.6.0
RP-44 RP-08051310343 11 Cilarification on the DL assignment/UL grant reception in SPS 5.50 186.0
RP-44 RP-08051310344 11 PHR timer handiing after handover 8.50 18.6.0
RP-44 RE-0805613 1034612 MAC PDU for Msg2 8.5.0 18.6.0
RP-44 RP-08051310347 2 MAC Error handling 5.5.0 1886.C
RP-44 RF-02051310248 |- Correction on SR canceliation 5.5.0 |86.0
RP-44 RP-08051310349 11 Correction to RETX_BSR_TIMER 8.5.0 |886.0
RP-44 RP-080513 103501 CR 10 36.321 on UL SPS Implict Release 8.5.0 |86.0
RFP-44 RP-08051310351 |2 Various correction to MAC 8.5.0 18.8.0
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RP-44 REP-000513 103869 ¢ - Correction to Uplink grant by temporary C-BNTH 8.50 188.0
RP-44 RP-090513103704- Clarification on simultaneous reception of RA-BNTI and C-RNTI 250 (880
RP-44 RP-080513 10374 - Correction on timsAlignment Timer validity in MAC 8.5.0 |886.0
RP-44 RP-08051310376 11 CR for MAC padding 8.5.0 |86.0
RE-44 RP-0S0513§0377 §- Correction to duplicate reception of TA command 2nd method) 8.50 186.0
2009-0¢ {RP-45 RP-050006 10379 - Correction to ND{ semantics 850 1870
RP-45 RP-080906 10380 11 Minor corrections to 36 321 8.680 1870
RP-45 RP-080906 {0381 {2 UE pehaviour when MBSFN subframe and a configured downlink {880 {8.7.0
a3ssignment collide
RE-45 RP-080006 {0389 ¢ - Correction to HARQ process ID for DL SPS retransmissions 8.6.0 18.7.0
2008-06 {RP-45 RP-080034 103203 Improvement of cancellation of SR 8.7.0 16.0.0
RP-45 RP-080934 103986 |- Periodic COIPMIR! masking 8.7.0 19.0.0
2008-12 1RP-48 RP-081341 10401 12 Capturing MBMS agreements in MAC 9.0.0 18.1.0
RP-48 RE-001314 10403 12 Clarification on BSR trigger 900 19.1.0
RP-48 RF-021346 0404 |- Correction on HARQ Process 1D for DL 8PS and DRX 9.0.0 19.1.0
RP-48 RP-081314 10406 |- RNT! for CCCH 9.0.0 191.0
RP-48 RP-091348 10407 11 SR prehibit mechanism for UL 8PS 900 1910
RF-46 RP-0G1346 10400 ¢~ Ciarification on monitoring of PDCCH 9.0.0 16.1.0
RP-46 RP-08134810410¢- Intreduction of SR prohibit timer 9.0.0 1610
2010-03 {RP-47 RP-10030510414 - Correction to MBMS scheduling terminology 9.1.0 1020
RP-47 RE-100305 10415 1- Corrections to TS 36.321 on MBMS 9.1.0 18.2.0
RP-47 RP-100305 10421 11 Error handiing for MBMS PDU 9.1.0 19.2.0
RP-47 RP-100308 10422 - Renaming CR as consequence of ASN.1 review 9.1.0 1220
2010-06 (RP-48 RP-100538 10424 |- Clarification on UE behaviour w.r.t DRX cycle change and 9.2.0 1930
onDurationTimer test (Procedural change)
RP-48 RP-1005654 10425 11 Correction to MBMS description 9.2.0 18.3.0
RP-48 REP-100558 10428 ¢ - Correction to PHR triggering 920 19.3.0
RP-48 RP-100538104304- Processing of contention resolution message 920 1230
2010-12 {RP-50 RP-1012281043812 introduction of Carrier Aggregation 9.3.0 110.0.0
RP-50 RP-10122810437 i1 Introduction of relays in MAC 93.0 11000
RE-50 RP-10122510447 §- HARG operation for UL multiple antenna transmission 2.3.0 11000
2011-03  {RP-51 RP-1102801044% - PHR Trigger for Power Reduclion Dus to Power Management 18.0.0 11010
RP-51 RP-110289 10450 11 Power Headroom Reporting 18.0.0 }101.0
RP-51 RP-11028010451 |- Canocellation of BER 10.0.0 11010
RP-51 RP-110286 10453 11 Counterproposal to Corrections to the Carrier Aggregation 10.0.0 110.1.0
functionality in MAC
RP-51 RP-11028010454 - Adding a Power Management indication in PHR 18.0.0 11010
RP-51 RP-11028910457 12 CR on SCeil Activation 10.0.0 }10.1.0
RP-51 RE-11028910481 12 Unification of Extended PHR MAC CE formats 100011010
RP-51 RP-110289 10485 {1 Cilarification for CA and TTI bundling in MAC 10.08 34010
2011-06 {RP-52 RE-110846 0466 |- CQi reporting and deactivation fimer 10.1.0 }10.2.0
RP-52 RP-1108468 10467 |2 Miscellaneous Corrections 10.1.0 110.2.0
RpP-52 RP-110848 104688 ¢ - Pomax,c reporting for type 2 PH 10.1.0 11020
RP-52 RP-1108483 10468 - Type-1-triggered SRS transmission independent of DRX 18.1.0 §110.2.0
RP-52 RP-11083210470 - JL transmissions when the timsAlignmentTimer is not running 18.1.0 11020
RP-52 RP-11084610478 |1 Ciarifications to Ci field in MAC CE on CA 10.1.0 11020
RP-52 RF-110848 {0488 |- Clarification of padding B8R behaviour 1010 §10.2.0
RP-52 REP-110834 10486 ¢ - SPS reception in MBSEN subframes 10.1.0 110.2.0
RP-52 RP-11083610450 - Power management related PHR triggering condition 10.1.0 §10.2.0
RpP-52 RP-110830 10451 |- Ciarifications on PHR Power Management trigger 10.1.0 110.2.0
2011-08 IRP-53 RP-11128010494 11 Clarifications on MCH reception and Stop MTCH 10.2.0 110.3.0
RF-53 RP-11128310486 - Configuration of extenededBSR-sizes 10.2.0 110.3.0
RP-53 RP-111287 10502 - CR 10 36.321 on Small correction of PHR parameier 18.2.0 11030
RP-53 RP-111283 10503 11 Corrections to PCMAX ¢ field in Extended PHR 10.2.0 11030
2011-12 {RP-54 RP-111714 10518 11 UE soft buffer handling in MAC 103011040
RP-54 RP-111718 105823 - Correction on determining SPS oooasions 10.3.0 11040
RP-54 RP-11160510526 11 CSISRS reporting at DRX state transitions 10.3.0 11040
RP-54 RP-111608 {0527 |- CSISRS reporting at unexpected Active Time stopping 10.3.0 11040
2012-03 {RP-85 RP-120321 10530 - Correction to muftiplexing and assembly 10.4.0 110.5.0
2012-0¢ {RP-57 RP-121395 105591 P bit in Extended PHR MAC CE 10.5.01108.0
RP-57 RP-12138510577 {1 Deadiock of PHR transmission 19.5.0 11080
RP-57 RP-121382 10558 - Clarification on Measurement Gap 1850 11100
RP-57 RP-121377 10572 11 Intreduction of CA Enhancements in MAC 10.5.0 111.00
RP-57 RPE-121382§0581 §- Clarification of TA value maintenance at TA timer expiry 10.5.0 111.0.0
2012-12 _{RP-58 RP-121938 {0583 1- Clarification on DRX for Relay 11.00 11110
RP-58 RP-121938 10585}~ Ciarification on V field in Extended PHR MAC CE 11.001111.0
RP-58 RP-121851 10588 |1 Clarification related to CA enhancement in MAC 11.0.01111.0
RP-58 RP-121957 10588 §- Clarification of the Note in 5.2 110011110
RP-58 RP-121951 10590 - TAG Acronym 110014110
RP-58 RP-121951105%4 |- Corrections for CA-enhancement in MAC 11.0.0 }111.0
RP-58 RP-121956 10599 |- CR on MAC layer support of ePDCCH 110014110
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RP-58 RP-121957 10624 {2 CR 10 36.321 on Annex for DRX Timers 11.08 31110
2013-03 {RP-38 RP-130248 1062912 Removing oplicnality on S3I/SRS transmission during transient 11.4.0 11120
siate
RP-58 RP-13024510630 - Clarification on the PDCCH-subirame for half-duplex TDD UE 11.1.0 11120
RP-5% RP-130248 {0649 |- Draft CR to 36 321 for Clarification of PDCCH-subframe definition [11.1.0 {11.20
in Rel-11
RP-58 RP-130241 10650 - Corection for TM10 unicast support in MBSFN subframes 11.4.0 §11.2.0
RP-59 RP-130291 10681 §- Ciarification of DRX timers for TDD 1110134120
2013-08 {RP-680 RP-130805 1066312 HARQ RTT Timer 11.2.0 11130
RP-8( RF-130808 {0664 |- Cilarification on the PDCCH-subiframe definition for TDD UE 11.2.0 11130
RP-60 RP-130808 10665 |- Corection to the definition of dixRetransmissionTimer 11.2.0 111.3.0
RP-G0 RP-130806 {0687 |- Further issues on remoeving optionality of CSYSRS transmission 11.2.0 §11.3.0
during transieni state
RP-80 RP-130804 10670 §- Rel-11 CR on 8Celi activation timing 11.2.0 11130
2013-12 {RP-82 RP-131989 10687 |- Cilarification on the HARQ feedback for 8Cell 113011140
activation/deactivation command MAC CE
RF-82 RP-13200210680 ¢~ Cilarification on Power Headroom MAC CE 11.3.0 }112.0.0
2014-03 {RP-83 RP-1403551070% - BCCH receplion for MBMS on any configured or configurable SCell §12.0.0 11210
RP-83 RP-140382 10705 11 Long PRX Command MAC Controi Efement 12.0.0 11210
2014-08 {RP-84 RE-140888 10714 |- Alterniative 1: Intreduction of FRDD/TDD CA into 36.321 121011220
RP-84 RP-140884 10713 11 Introduction of TDD eITMA 121044220
RP-64 - - - Editorial updates 1220 112.21
2014-08 {RP-85 RP-141508 1073211 Introduction of low complexity UES in TS 38.321 12.2.1 112.3.0
2014-12 {RP-66 RP-14212610739 Category 0 report in Msg3 12.3.0 11240
RP-86 RP-14214010748 - Caorection on DRX Operation 12.3.0 1124.0
RP-86 RP-14214010748 }- Prohibit timer for SR 123011240
RP-86 RP-142135 10740 {1 Introduction of dual connectivity in MAC 12.3.0 11240
2015-03 {RP-87 RP-150373 10751 - Clarification on the Logical channel priortization in BC 1240 §125.0
RP-37 RP-15037510762 11 Introduction of MBMS congestion management for Public Safety 1240 11250
Group Call
RP-87 RP-150374 10755 11 Introduction of ProSe in MAC 124011250
RP-87 RP-15037110763 12 Uplink transmission time difference 124011250
2015-08 (RP-88 RP-15002110764 |- SL-DCH transmission for autonomous resource allocation mode 12.50 112860
RP-68 RP-15002110768 |- Minor corrections for FroSe 12.5.0 11286.0
RP-G8 RP-150921 10767 - Clarification on deaclivation operation 12.5.01128.0
RP-68 RP-150918 {0788 |- Handling of erreneous PDU on MCH 12.5.0 11280
RP-68 RP-15082110789¢- Corrections on 36.321 for ProSe 12.5.0 1128.0
RP-88 RP-15092110772 - Corection to the figure of MAC structure overview for sidelink 12.5.0 1128.0
RP-88 RP-150923 10782 }- Prohibit timer for SR 12.5.0 112860
RP-88 RP-150921 10783 - Resource selection for SL-DCH 125011280
2015-09 IRP-89 RP-151438 10799 11 Correction on Type 2 PH reporting 126011270
RP-3% REP-151441 10785 11 Corrections for reporting and canceliation of SL BSR 128011270
RP-68 RP-151441 1078511 Corrections to Sidelink in MAC 12.8.0 11270
RP-69 RP-151441 107580 11 Miscellaneous corrections on Sidelink 12.8.0 }112.7.0
2015-12 {RP-70 RP-152055 10801 Comrection on transparent MAC PD 12.7.0 112.8.0
RP-70 RP-182053 10802 i - Corection on MAC header for SL-SCH 127011280
RP-70 RP-152053 10805 §- Corrections for sidelink in TS 36.321 127011280
201512 {RP-70 RP-1520711081112 Introduction of Carrier Aggregation enbancemenis bevond 5 CCs  112.8.0 113.0.0
RP-70 RP-15207210806 12 Introduction of eD2D 12.860113.00
RP-70 RP-152078 1082112 Introduction of LAA in MAC 12.80113.0.0
RP-70 RP-15208010%1512 Introduction of SC-PTM in MAC 12.8.0 }113.0.0
Note: WORD version for TS 36.321 vi2.4.0 was changed over from WORD 2003 to WORD 2007,

Accordingly, some table formats may be converted due to the impact of compatability mode but contents
in the tables were confinmed o be consistent.

3IGPP

DAINGEAN_0003325



SGPP TS 36.331 vi3.0.0 gos12)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
Evolved Universal Terrestrial Radio Access (E-UTRA};
Radio Resource Control (RRC);

Protocol specification

{Release 13}

TR

sz of (s Specification.
caticos Offices.

DAINGEAN_0003326



Release 13 2 3GPP TS 36.331 V13.0.0 (2015-12)

Keywoids
UMTS, radio

IGPE

Postal address

3GPP support office address
550 Route des Lucioles - Sophia Antipolis
Vathonne - FRANCE
Tel: +33 4 62 94 42 00 Fax: +33 4 G38547 18

Internet
it /avww 3gpop.org

Copyright Notification

No part way be reproduced except as authorized by writien permission.
tie copyright and the foregoing restriction extend to reproduction in all media.

© 2015, 3GEE Orgavizational Partners (ARIB, A7118, CCSA K
Abl rights reserved.

51, TSOSL TTA, TIOL

UMTS™ is 3 Trade Mark of ET51 registered for the beneftt of its memwbers

3GPP™ s de Mark I registered for the benefit of its Members and of the 3GFP O ional Partners

LD s a Trade Mark of ETSE curtently being registered sor the beuefit of its Members and of the 3GPF Crgamizstioval Partners
GBM® and the GSM logo are registered and owned by the GSM Association

Bhietooth® is a Trade Mark of the Bluetooth S1G wegistered for the benefit of its members

3GPP

DAINGEAN_0003327



Release 13 3 3GPP TS 36.331 V13.0.0 (2015-12)

Conients

Foreword i6
1 SUIPIE 1.ttt etttk e SR e e s R e SR e ss R eE e es et 17
2 =153 ot PSPPSR 17
3 Drefinitions, symbols and abbIeviations ... 2
3.1 Definitions... :
32 Atbreviations

= 4

N
42 Architects
421 UE states and state transitions i
422 S1gBAllNG FAGIO BEATBIS. ...t iet ittt ittt et st b b st ea bbb et et er e eeee

3.3

2 Services expecied fom lower layers 7
44 FFUIBCTOMS 1. 1. ettt ettt et bt b che b et bbb b s bt e h s s b b aa et e et bbb b e e bereba s 2
5 Procedure
51 General. . 28
5.4 Introduction 28
512 General requirements 28
52 Svstem information 29
5.2.1 Introduction .. 25
5201 GEEBEIALL. i i e e 29
5212 Scheduling e . 30

System information validit;
Indication of ETWS notification
Indication of CMAS GOtHICAHOM ... i e e e
Notification of EAB parameters change
Systens information acquisi
Gene

M Acquisit
Essential system inforawtion wissing ...
Actions upon reception of the MusterinformationBlock wessage...
ons upon reception of the SysteminformationBlockTy, RS
Actions upon reception of System/nformarion messages
Actions upon reception of SysteminformationBIockTyPe 2 . ..o o e

=3

0 Actions upon reception of SysteminformationBlockTyp
L Actions upon reception of SysteminformationBlockTyped .
2 Actions upon reception of SysteminformationBlockTypes

dnjormationBlockTypet

)

Actions upon reception of Systen
Actions upon reception of
ctions upou reception of S
ctions upou reception of SysteminformationBloc

tions upon reception of SusteminformationBlock
Actions upon recepion of SysteminformationSloc
Actions upon reception of SusteminformationBlockTypei 2 .
Actions upon reception of SustemlnformationBlockTypel
Actions upon reception of Syste: /
Actions upon reception of 5
Actions upon reception of S
Actions upon reception of Sy,

3
5.
5.
5.
S
3

DN Uy

A
Al

A
Al

[

2

b

N,

T Fmt bmt et e o s

ol Ll

onBlockTypel5 .
ormationBleck s

u

Y
WnformationBleckTypel7 .

Actions upon receptio sterminformationBlockl 4
Actions upon reception of Sys 4

3GPP

DAINGEAN_0003328



Release 13 4 3GPP TS 36.331 V13.0.0 (2015-12)

42
42

Acquisitionof an SI m
Connection control
Introduction .
BRC cony

&

Pagm
Geueral
Initiation. .
Reception of the Pagi

RRC connection cstablishmen-..
General...
Conditions for establishing RRC Counnec
Eeitiation................
Actions related to fra

th th h Lh e

3

Reception of the RA 53

Cell re-selectio 54

] T300 ex 5

3.7 T302, T303, T &

3.8 R’c., pn nof the vRL\,0}7/[”611().’213?165705' e UE e e 36

3.9 “RRC connection establishment 57

3.10 Handiing of SSAC related parameters 37

33311 Acce; sbar“ CBEEE 1.1ttt o et eb e e bbb et ettt b e e 58

53312 EAB wscck.,,‘ 59

53.3.13 Acces; barrin 59

5 &b
5.3.
5.3.

Reception of av R
( ‘q andover)

vy (3C 2
. R«id‘() Cmﬁg uration tnvolving full configuration optic 68
33.6 COUIET TRETK ..o e e e b s st e b e st e e 54
a Geueral... 64
3 Initiation. 76
57 Leception of the reck wessage by 70
5 RRC connection re~establishment . 70
5 General 70
5. niti 71
5. Actons followin 72
3 T2
5 73
5. 74
3377 selected cell no longer 75
3378 C'ConnectionReesiablishmentReject 73
3 73
S3BT GOl bbb 73
5382 Initiation. 75
5 3 Reception of the RRCComn 75
5384 T320 expiry ... 76
5. RRC connection releass requested by UPHET LAVATS .o e st v asserans 76
5391 GRBETALL. et e et et e e b e e e b 76
IGPP

DAINGEAN_0003329



Release 13 5 3GPP TS 36.331 V13.0.0 (2015-12)

Initiation.
Radio resowrce configuration ..
General...
SREB addi

» DRB release ...
: 3 DRB addition/ wodificati
5.3.10.3al DC specific DRE addition
53.10.3a SCell release...............
53.10.3b
53.10.3¢ PSCell addition o
33,104 MAC main mecon

Radio Link Failure Timers and €
me donain meastretient wesouce testrict
Other configuration
SCG reconfiguration.........
SCG dedicated resource con
Reconfiguration SCG or split DRB by dr

ToAddModList ...

5. Neighbour cell formation reconfigaration ..., .
5 NOId s

Sidelink dedicated configuration ...
Radio link failure related actions

00 N O K GU QY
[ RN R N N =2

0 LD b
©

U actions upon PUCCH/ SR

y indicatio

wole e b d

S S

[*Y

b b L L

EEEE
nat

Inter-RAT nx
Introduction .

2

Mobility from &
General
Initiation....
Reaception

rarationRequesiby the UE ...

UL handover preparation transfer (CDMAZ000)
Ceuneral
Initiation
Actions related 1o tx
Failure to deliver the

5463 E fails to complete an inter-RAT cell change oxde
55 Measurements
551 Introduction

3GPP

DAINGEAN_0003330



Release 13

&

th th h Lh e
19
b2

JEREREREIES

[

L v bt

SRRV RV RV Y Ny

=3
i in

W

[ER¥Y
Rl
.

S

[F N N R R ]

[ R

=3

W

D h Ln L

n
[N,

[ R

=3

D h L L L L

1] 3GPP TS 36.331 V13.0.0 (2015-12)

Measurement configuration.
Geueral........ .
Measurement identity ramoval
Measurerment idestity autonouons rey

Measurement ideutity addition/ modification.

HOVEALL Lottt e e e e e e 104

Reporting configuration addition/ modificatic
Cuantity configutation......
Measurewent gap configuration..
Driscovery signals measurement &

Layer 3 filtering
Measurement report
GBIBTAL ...ttt b bbb et b e bbb e
Event Al (Serving becomes better than threshold) .
Event A2 (Sewving becomes worse thas threshold).
Event A3 (Neighbour becomes offset better than PCell/ PSCell
Fvent A4 (Neighbour becomes better than threshold)

Event A3 (PCell/ PSCell becomes worse than thresheld? and neighbour becomes better than
threshold2)

Event A6 (Meighbour becomes offset better than SCell

threshold2)y ...
Event C1 (CSL-RS resource becomes better than threshold) ..
Event C2 (CSI-RS resource becomes offset bewter than refere
Measuremsent reporting
Measurement related actions ) .
Actions upon handover and te-establishment. ...
Spead dependant scaling of measurament related parameaters .
Inter-frequency RSTD measurement indication,
EGRIBIAL ...t e e b e b e bbb e et et bbb e
Initiation.
Actions related to fransmis;

n of InterfregRSTDA

DL information transte

Geueral... 127
Initiation. 127
Reception of th 127
UL Information TANSEET .. ...t e e b bbb 127
Geuneral 127
nitiatic 127

Actions related 1o transmission of ULlnformationTransfer wesssge
Failure to deliver ULInformationTransfer e
UE capability transfer .

General

pefaiv
0 X X &

-

2
Initiation... . 129
ption of the UFECap 129
{SPB to 1x Patameter transfe 133
33

—

GOBBTAL ...ttt ettt eb bt et eb e b bbb
Initiation.
Actions related to
Raception of the (8}
UE TOIOIIATLOTL ..ottt ettt bt et er e et b s ettt s et et 133

i

W G
G oL

3GPP

DAINGEAN_0003331



Release 13 7

3
5
5
5
S
3

=3

o

o

=3

[N NV R R ]

A Lh L e

Do o

[

[,

PR T

3GPP TS 36.331 V13.0.0 (2015-12)

Initiation....
Reception
T330 expity
Release of Logg
General...

Measurements loggin
Geueral
IBIHAO0. v e

In~device coexistence indication ...
Geueral...
Initiation.
Actions related 1

transmission of nleviceCoexIndication message

UE A nes Informa
Gene
nitiation.

Actions related to transmission of UEAssistancelnformation m

Initiation. ..
RAN-assisted WLAY
Geuneral
Dredicated WLAN offioad configuration.
WLAN offload RAN evaluation
T350 explsy or stop ...
Cell selection/ re~selectio

SC&G failure information.

ASMN.1 violation or encoding error
Field set to a not comprehended
Mandatory field missing

ot cor i fleld
MBMS

Scheduling

MCCH {wformation v;

rrgation acgui
Actions upon reception of the
Actions upon reception of the

General... . 156
Initiation. . 151
Raception of the A 151
152

52

52

[
ta
)

Determine MBMS frequencies of interest..
Actions refated to transwmission of MBMSIH 71 eSS ay

3GPP

DAINGEAN_0003332



Release 13

al

L tn th U L L L L

=3

5.1

e
—
@
i
1

3102

5.10.10.1
510102
510,163
51011

5310481
5310112
510413
310114

N

RR

10 Sid

Protocol data
Genetal.,

3 3GPP TS 36.331 V13.0.0 (2015-12)

Introduction .
Geueral...
SC-MCCH s
SC-MCCH inforation validity and notifi
Procedures

SC-MCCH Iformation A0HISTHOM oo oot ssse e sessesase e s sresssse s onsnns b 55
General... 155
Initiation. 155
SC-MCCH information acquisition by the U . . L35
Actions upon reception of the SCPTMConfigusation TORSSAEL ..cov. oo e ve e e I56

i L

SC-PTM radio bearer configuration
CGeneral

Initiation.

-
L
=)

P R e o
hta e e Gy Gy G
B N N e | =2

Shkd

[
19
~t =1

-
oo

1

Sidetink UE information

—

R RERERT N
o & &

Actions retated to tra)
Sidelink communication monitoring
Sidelink commmnication transmission
Sidelivk discovery monitoring
Sideliuk dis aBnouucement .
Sidelink discovery announcement pool selection ...
Sidetink discovery announcement reference carrier selection
Sidetink synchronisation information trassmission ..

Geuaeral

Initiation

Transmiss

Transmission of Adasrerin

Void ...
Sidelink synchronisation reference

Geueral

Selection and v
Sidetink common comtrol IHOITHAIION . .......ooivt it et s b e e

Geueral...

Actions related to

Sidelink velay operation

e
DN

[ s S )

<

<o

A,

[

P
D3 ~1 )
[P R

-

(=N

(=N

e -
T N R e I I N N N
D

~3 =1 )

2l

=

D

ons discovery transmission for relay UE...

o
=

—r——

1 {ranstudss

AS- conditions discovery transmission fo 177
Selection and reselection of relay 177

its, formats and parameters (tabular & ASN.1)

C messages
Creneral message structure

EUTRA “Definitions
BCCH-BCH-Me
BCCH-DL

3GPP

DAINGEAN_0003333



Release 13

2.2

W

g 3GPP TS 36.331 V13.0.0 (2015-12)

MCC TI-MGSS ..............................................................................................................................

Message

F-Messag:
UL-DMCH-
SOMCOH-

Message AEfIIIEIONS .. ..o et e e bbb bbb

Conunterheck

ConpteriHECKRESPORTE .. iioioer ot ettt bt et eree bt 185
CSFERParametersRequestCDMAZONN ......coovvis ettt ase e 183
CSFBParametersResponse LY

DLInformationTransfer

HandoverFromEUTRAPreparationReguest (CDMAZDO0Y. ...t 187
InDeviceCOeXTHATCAHON ... ot i e et et e 188
InterFreqRSTIMeasurementInaICaON . o.........oovies e e ebe e en 198
LoggedMeasurementConfiguration

wsterinformationBlock.
‘SC cuntingRequest
vustingResposse

A/Ij)i/jfbj/["’V(’b[j]'dlf(]plon .................................................................................................................. 193
MESFNAPe@UORFIGUFGLION ........c.cooivt ottt ittt ettt e er et st ber e ber b e 193
MeasuremeniReport

MobilitvFromEUTRACOMIRANG .. ..o oottt et s et b s ebe s e sre s aas 197
POZGITE (oo oot ettt e ee s sttt aa e e ebes e R e R er e R e er e e eae e e ee e 200
PROXIMIEIRAICATION ... (oo ottt ettt ettt eb e et seb et ebe skttt 201
RNRECONFGUIGHOM (..ot od it ettt ittt ettt seb b e et et bbb b b et ch bbb eeb e eee b enene 22
RNReconfigur@fioniCOmPLEre . .. .. ... ittt et et st e et e e 202

RRCConnectionReconfiguration.........
RRC o nunom’{e’or,xsr./mﬁom omple
RRK,‘, mectionReestablisiiment .
nectionReestablishmenComplete.
RRCConnectionReestablishmeniReject
XCConnectionfeestabiishmentRequest .

I
i

RERCCORRECHGIEEIECT ..o v ie ettt ettt et e e et e eb e e ees e 210
RECCONMECHORREICUSE (. cov1 ettt et e et tr bt cebareer e et abeber e eae 213

REC ConnectionReqiiest,
RRCCennectionSetup
RRCCennectionSetuplomplete
SCGFGIUUPGINTOFMGLION . (..., oottt e ettt e bbb et ch e s ene e 218
5‘,}33/\4( on/’ 'thm/l .................................................................................................. 218

Syiste TYII’ITV)/WUJIOI’I
UFAssistancelnform
i ’*anub:,’:b DX

UECapabili

3

237

RRC information elemems 37
System Iformation DIOCKS. ..o e b e 237

S v,zmznfolrmz,'.'('nmob!cl/;;?.‘ ......................... 237

Cl_)/S/B,‘TYII’ITO/mu“U

Syst: OFmaLior
Systeminformati nb’l()ng_ma

steminformationBlockTypet
SystermInformationBIGCETVDET (oo oot e e s 251

3GPP

DAINGEAN_0003334



Release 13 16 3GPP TS 36.331 V13.0.0 (2015-12)

”"I’Ifelofklyll(’f 2
BlockTs /U?I 3

Systeminfi matmm‘}[w wpez5
SysteminformationBloc
SysteminformationBlock
SvsteminformationBloc

S sterr/ﬂfm mationBloc 263
263
3.2 266

=

1--Rep0rmonjzg
CQi-ReporiPeried,
Lross(/arr:erbf/tefluungCo ifig .

CSF -1{ ﬂ
CSERS-C

AT
PDCCH-Config ...
PDCP-Config

PR

Fresenc eA/renrzuru 1

PUCCH-C

PUSC

R4 P~(‘0/1f

R

RG'”OAG‘OH: ceu,()”fff»[;emcﬂ[ed ................................................................................................... 311

R

RNmu:/,rar eConflg .
SchedulingRequestCon
SoundingRS~ 3
SPS-Config
TOD-
TimeAli

gnmonfbr er

TPC-PDOCHATORG oo ittt ittt ettt ettt e s et bbb et et bbb et e 32

UplinkPeowerControl 328
33 Security control information SLEMBIES ... ......iiii i e e e 331

NextHOPCRIIBREUOMAE | oooos o oo e e s e ese s s essees e 331

3GPP

DAINGEAN_0003335



Release 13 11 3GPP TS 36.331 V13.0.0 (2015-12)

OBtrol information SIETHBIES ... o..iv i e e e e
- dit lSDP(r?‘MW‘J i‘f' .3'ion‘
- ARFCN- 'PT”UI"R:, .....................................................................................................................
- ARF Ll{/ N
- : A/OOO
- D," i [or"}Z"RZZN
- 34
- (,,4/”8 f rvaL, VBMS, .................................................................................................................. 333
- MA 00(1-1 ype. 35
- : 35
- 35
- 6

;
&

- g
- 9
_ 9
- Ado Cox zrro,’],njo 3%
- Mobum'D a.’mters Wi M’/’ 2000 (IXRTTT o e e e 341
- 341
- /za']n OList, 42
- 3
- I

- £

- F d D

- Phys Cellid( inRn h

- PhysCell

- PhysC

- PLMV -{den mr,/

- 48
- 9
- . L9
G Me'xsuretrf tirfnrtrmtione 350
- 350
- 350
- 350
- 350
- 51
- as_onfig 52
- asDS-Con, 3
- $ 4

3GPP

DAINGEAN_0003336



Release 13 12 3GPP TS 36.331 V13.0.0 (2015-12)

- Meastd 33
- MeastdTeAddModList 33
- 53
- 56
- AeasObje 39
- AeasObjectld 2
- AdeasObjectlo 2
- asObjectUT

- ReportConfig

- ReportConfigid....

- Repo:
- Reportinterval .
- RERPRGIZE . oovoevie e eee e e es e he e s ses s es e85 o218 a8 eh e84 s2 b se s s s s es s s s s eb e e b s e 3

O3 el e e

RN R

- 74
- 75
- 75
- 373
- 373
- 76
6.3.6 376
- ADSOIUIETIREIIID ..o\ oot et es s s e es st s b s 376
- AreaConfiguri 476
- 377
- DedicatedInfolBIREA 2000 ..oioio oottt e s e e s s es s b e e 377
- DedicatedInfoNAS. 377
- FilterCocf 77
- LogeingDuratios 7

[ESREe]

- FOGZIRGTHEGIVAL . o ioivi oot et e s e e en s 3
- MeasSubiramePatr

ey

[FSR)

- MMEC

NeighC

(o8]

St st b
v

N<Ja¥a}

- 86
- 1
- 1
- S-TA4ST 1
- TraceRe; i
- UE-CopabilityRAT 82
- UE-EUTRA-Capabili 382
- £ )
~ & nstants
- VisitedCellInfo
- WLAN-QfflcadConfig .

MBMS informat i
- AMBAMS-NotificationConfig
- ABMSServicelist
- MBSFN-Areald....
- MBSFN-Arealufo.
- MBSFN-SubframeCony 409

BMIOCHAIBFOLIST o ooceios ettt e s s b e s s e s b st s e s ebe b2 heers ves e st s s s s et en 410
SC-PTM information elements, 12
- (12

63.8 Sidh

3GPP

DAINGEAN_0003337



Release 13 13 3GPP TS 36.331 V13.0.0 (2015-12)

- SE-DriscRescurcePoct
- SL-LiiscTxFPoweringo ..
SL-GapConfig .
— ST

'3

- PeriodComm ...
- xParameters........

— TxPoolldentity
- SL-TxP
6.4 RRC rwltipli
- Multiph

and type ¢
iy and type constraint definitons.

- Hnd of BUTRA-RRC-Definitions

6.5 PUS RROC IIEESHSBE 11t eveecertiiiie et et et eeereeeserassessesatesassesseans esaseeb s2 ot sesses s et ot £ asase sae ent e sesbes et et sasbe sa s et ssen enes 425
651 General message stoucture

- PCS-RRC-Definitions

- SBCCH-SL-BCH-Message

6.5.2 Message definitions .

- Masterlnformation

- Bd 0F POS-RREC-DEFINIIONS ..o oov e oo e ieese s s sssss s coasseses s aresseses s rraasessess rssasseses s sesee 430
7 Vaviables and constants

7.1

VarConnEstFailR

— H

¥

VarShorthAC-Input ...
y constra

- Multiplicity ! 3

- Yud of KUTRA-UE-Variahles 434
Counters 43
Timers {Informative} 3
Constax 37

8 Protocol data wiit absract SVIMAN. oo e e 437

81 General

82 Structure o eBcoded PR MBSSAZES oot e ce s ssses s essesase et e sresassensrssssesases s ressesaes 43

33 Basic production.. .

24 Extension.......

8.5 PRABITE .. ove ettt et eb ses bbb sa s b s es s b s es e s eR s eh s s s s esas b e eh e see b s ere e et enes 13

9 Specified and default radic configurations .
9.1

9.1t

9101 BCCH configuratio

9112 CCCH configurat

9113 PCCH configuration

9114 MCCH and MTCH configuration
91135 SBOCH configuration. v,
3416 STCH configuration

7.

117 SC-MCCH and SC-M configuration.
SRIB COMIZUIATOME ..ot et ettt et s et es e ee e ere sasses s e et sase et e ers sasses s ers sseses s es s ase 446
2.1 IRB ottt et ettt ettt e e b bR e e e E R e et et e 446

o
S,
b2

i

3GPP

DAINGEAN_0003338



Release 13 14 3GPP TS 36.331 V13.0.0 (2015-12)

2 SRB2.

5} Defauit radio configurations

92.1 SRB configurations

92 SRE1

3. SRB2.

522 Default MAL main confi,

2.2.3 D.,Aavnt semi-persistent scheduling configuration

i

chaunel configuration

Default values thmers and constants ... . .
Sideliuk pre-Configuued PAIBIHEIEIS o oii ittt e e e e 4
ied parameters. ...
Figurable parameters

- SL-Preconfiguration

00 W
wow e e e
W

O

16 Radio information refated interactions between network BOAES ..o 4
0i Creneral

102 Inter-node RRC mx S.

1021 Gieneral ..

7
- HandoverPs qaaranonm,u,' THGHTOM (..o ceoeiet ottt ottt eae et b b ot eb b et eb e s et eae e e e 448
- SCG-Cenfig ..

’Tﬁfﬂdzof‘agu'gT/zfor/nutx')“ .
103 Inter-node RRC information clement de
- AS-Config
- A g-(,f”’llth[

[y
2l

S,

th th Ca
b N

i.4 Inter-node ¥

- Multiphiclty and tvpe co FEEITEEIOIS. ..ot e et e et bbb e e er s e 4
- Haod of £ U'[’M Inter lvnae})bﬁ'unom
i0.3 Mandatory information in AS-Con

11 UE capability related counstraints and performance requirements ...

it UE uap?bthtw related wnsmxms ................................................................................................................ .
itz ssing delay requirements for RRC procedures.

il3

Annex A (informative): Guidelines, mainty on use of ASN.1 462

Introduction.
Procedural spe
General principles
More detailed aspects
PDU specification.....
Creneral princi
ASN.1 sections..
ASN.1 identifier n: mng convent
Text references ‘mg A ’S\.l identifie
High-level eSS
Message definition ...
Information clemenis

=

A3S Fields with optional PIESEITE ..o vt it e e e e e s cerene s GO

A3s Fialds with conditional presence ...

A37 Guidetines on nse of Hsts with clewen

A4 Extenston of the PDU specifications,

A4l Creneral principles to ensute omp'mbm v

A4z Critical extension of messages and fields.
3 Non-critical extension of messages 2
31 General principles 72
3.2 FUAREE ZOIARTIIES oot e oo e s e st o s e ere s et er et eree 472

IGPP

DAINGEAN_0003339



Release 13 15 3GPP TS 36.331 V13.0.0 (2015-12)

(™)

A433
Ad

S0

B

ChilQIE2-WithowutEM .
Al Guidetines regarding inciusion
A6 Protection of RRC messages (informative)

A7 Miscellaveon
Annex B (sormative): Release 8 and 2 AS feature handling 472
8.1 Feature group mdicators

B2 CSG support

Annex C (normative): Release 10 AS feature handling 438
Cl1 FRafiite Sroup DIFECHEOIS 1o ie oottt ettt sa e ebe b er s s es b s b e e e ene e aes 488
Annex D (informative): Descriptive backeround information 491
D Signalling of Multiple Frequency Band Indicators (Multiple FBI . 91
D1 Mapping betwees frequeney band indicator and multiple frequency band indicator ... 491
D12 Mapping between injer-frequency neighbo and multiple frequency band indicator 491
513 Mapping between UTRA FDI frequency list and multiple frequency baud indicator.... 492
Annex B (novsative): THD/FDD differentiation of FGYs/capabifities in TDD-FBD CA ... 494
Annex F (informative): Change history 493

3GPP

DAINGEAN_0003340



Release 13 16 3GPP TS 36.331 V13.0.0 (2015-12)

Foreword

This Technical Specification has been produced by the 3' Generation Partuership Project {

The contents of the present document are sebject 10 contivuing work within the TSG and way chasge foliowing forwal
TSG approval. Should the TSG modify the countents of the presest docurment, it will be re-teleased by the T3G with an

identifying change of release date and an increase in version number as follows:

Version X y.z
where:
x  the fiwst digit:
1 presented to TSG for information;
2 presented to TSC for approval;

3 or greater indicates TSG approved documest under change coutrol.

the second digit is incremented for all changes of substance, Lo techrical enhancements, corrections,

updates, etc.

[

7 the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the Radio Resource Control protocol for the radio interface between UE and E-UTRAN
as well as for the radio interface between RN snd E-UTRAN.

The scope of the present document also includes:

- the radio related information tansportad in a tansparent container between source eNB and target elNB upon
tater eNB bandover;

- the radio related information transported in a transparent container between a source ot target eNB and another
system upon inter RAT handover.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
docuinent.

¢ References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

° Fora specific reference, s

ions do not apply.

»  For a nov-specific reference, the latest version applies. In the case of a reference to a 3GFP documew (tucluding

4 {1SM document), a non-specific reference implicitly refers to the latest version of that document i the saimne

Release as the present deciment.
] 3GPP TR 21,995 "Vocabulary for 3GPP Specifications”
i2] Void,
3] AGPP TS 36302 "Evolved Universal Tewestrial Radio Access (E-UTRA); Services provided by

the physical layer "

4] 3GPP TS 36.304: "Bvolved Universal Terrestrial Radio Access (B-UTRA); UE Procedaeres in Tdle
Aode™.
i5] 3GPP TS 36.306 "Evolved Univarsal Ti Radio Ace E Radio Access

Capabilities”,

6] 3GPP TS5 36.321: "Bvolved Universal Terrestrial Radio Access (B-UTRA), Medium Access
Control (MAC) protocol specification”.

2 "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio L
specification”.

k Control

&} G . "Evolved Universal Terrestrial Radio Access (B-UTRA); Packet Data
Qorwageme? otocol (PDCP) Specification”.

9] 3GPP TS 36.300: "Evolved Universal Terrestrial R; adm AL coss TRA} and BEvolved Universs)
Terrestrial Radio Access (E-UTRANY; Overall desc n; Stage 2"

{10} 3GPP TS 22,011 "Sawvice accessibility”.

{143 AGPP TS 23,122 "Nov-Access-Stratum (NAS) functivns wlated to Mobile Station (MS) in idle
mode".

(12} 3GEP2 C.S0002-F vi0: "Physical Layer Standard for cdma2000 Spread Spectrum Systems”™.

{13} ITU-T Recommendation X 680 (67/2002) "Information Technology -~ Abstract Syntax No
One (ASM.1): Specification of basic votation” (Same as the ISO/IEC Internationsl Standard §824-
1.

3GPP
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ITO-T Recommendation X 681 (67/2062) "[nformation Technology - Abstract Syntax Notation
One (ASN. 1y Information object specification” (Same as the ISO/NEC International Standard
8824-2).

[TU-T Recommendation X.691 (07/2002) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER}" (Same as the (SO International Standard
§825-2).

3PP TS 36,133 "Bvolved Universal T
support of radio resource management”.

rrestrial Radio Access (E-UTRA), Requirements for

AGPP TS 23,101 "Universa
travsmigsion and reception {

) radio

Terrestrial Radio Access (U
DY

A); User Equipment (U

3GPP TS 25,302 "Universal Terrestrial Radio Access (UTRA); User Equipwent (UE) tadio
transimission and reception (TDIN".

3GPP TS 25331 "Universal Terrestrial Radic Access (UTRAY; Radio Resource Control (RRC);
Protocol specification”
3GPP TS 435.603: "Radio transmission and reception’

A); Physical Channels and

3PP TS 36,211 "Bvolved Universal rial Radio Access

Modulation”,

1 Tewestrial Radio Access (B-UTRA); Multiplexing and

3GPP TS 36,212 "Evolved Utive
chanuel coding”.

TR

3GPP TS 36.213: "Bvolved Universal Terrestrial Radio Access (B-UTRAY, Physical layer
procedures”,

3GPP2 C.S6037-Ev1.0: "Band Class Specification for cdma2008 Spread Spectrum Systems".

AGPP2 C.30005-F v1.0: "Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread
Spectrum Systems".

3GPP2 C.S0024-C w20

Y00 High Rate Packet Data Aty Tnterface Specification”.

3GPP TS 23.003: "Numbering, addressing and identification”.

AGPP TS 45.008: "Radio subsy stem link controt™
3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".

3GEP TS 25,1231 "Requirements for Support of Radio Resource Management (TDD)".

3GPP TS 36.401. "Evolved Universal Tertestrial Radio Access (BE-UTRA)Y; Architectre
description”.

3GPP TS 33.401: "3GPP System Architectare Bvolution (SAE); Security architecture™.

3GPP2 AS0608-Cv4.0: '“.ten operability Specification (I0S) for High Rate Packet Data FIRPLY)
Radio Access Network Interfaces with Session Control in the Access Network™

AGPP2 C.30004-F v1.0: "Siguating Link Access Control (LAC) Standard for cdma2000 Spread
Spectrum Systerms”

3GPP TS 44.06

Systens (BSS) luerface; R,

G, "Geperal F
die Link Control/Medium Acces

ket Radio Service (GPRRI); Mabile Station (MS) -Base S
s Control RLEOMAC) protocol”

3GPP TR 23.0

=

1: "Technical reatization of Cell Broadcast Service {CBS)".

3PP TS 23.038: "Alphabets and Language”.
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{391 3GPP TS 36,413 "Hyvolved Universal Temestiial Radic Access (E-UTRAN); 31 Application
Protoced (ST AP,

{401 AGPP TS 23304 "Universal Tervestrial Radio Access (UTRAN); User Equipment (U

procedures in idle mode and procedures for cell reselection in connected mode™.

41} 3GPP TS 23,401 "General Packet Radie Service (G‘P*{S ) enhancerments for Bvolved Universal
Terrestrial Radio Access Network (E-UTRAN) access”.

{42} 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (B-UTRA); User Equipment (UE)
radio transmission asd reception”

{43} 3GPP TS 44,603 "Data Link (DL) Layer General Aspects”.
{44} 3GEP2 C.S0087-A v2.0: "E-UTRAN - cdmaZ000 HRPD Connectivity and Interworking Air

Yuterface Specification”

{45} 3GPP TS 44 018 "Mobile madio fnterface layer 3 specification; Radio Resource Coutrol {(RRT)
protocol”.

{46} 3GPP TS 23.223: "Spreading and modulation (TDD)Y”

147} 3GPP TS 36,104 "Bvolved Universal Terrestiial Radio Access (H-UTRA); Base Station (BS)

radic transmission and reception”.

{481 AGPP TS 36214, "Evolved versal Tewestrial Radio Access (E-UTRAY, Physical layer -
Measurements”.

1491 3GPP TS 24.0608: "Mobile radio interlace layer 3 specilication; Core network protocols; Stage 3",

{50} 3GPP TS 45.016: "Radio subsystem synchronization™.

{511 AGPP TS 23272 "Circuit Switched Fallback in Fvolved Packet Systemy; Stage 2"

{52} 3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
packet based sewvices avd Packet Data Networks (PDIN)",

{53} O "B-UTRAN - cdma2000 Ex Connectivity and Interworking Air Interface

543 3GPP TS 36,355 "L'TE Positioning Protocel (LPP)"

551 3GPP TS 36.216: "Bvolved Untversal Terrestrial Radio Access (B-UTRA); Plysical layer for
relaying operation”.

56} 3GPP TS 23.246; "Multimedia Broadcast/Mudticast Service (MBMS); Architecture and functional
description”.

{571 3GPP TS 26.346: "Multimedia Broadcasy/Multicast Service (MBMS); Protocols and codecs”.

583 3PP TS 32,422 "Telecommunication management; Substiber and equipment trace; Trace control
and confiuration management”.

591 3GPP TS 22.368. "Service Requirements foxr Machine Type Commuuications; Stage 1

{60} 3GPP TS 37324 "Universal Terrestrial Radio Access (UTRA) and Bvelvad bniversal Teivestrial
Radio Access (BE-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT);
Orverall description; Stage 2",

61} 3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2"

62} AGPP TS 22,146 "Multimedia BroadeasyMulticast Service (MBMS); Stage 1",

{631 3GPP TR 36.816; "Hvolved Universal Tervestrial Radio Access (B-UTRA), Study on signalling
and procedure fot taterference avoidance for in-device coexistence™.

164} IS-GPS-200F: "Navstar GPS Space Segment/Navigation User Segment liverfaces”.
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{63] 3GPP TS 25307 "Requirement on User Bauipments (UEs) supporting a release-independent
Fraquency band”.

{66} AGPP TS 24 312 "Access Network Discovery and Selection Function (ANDSF) Masagemens
Gbhject (MO}".

671 JEEE 802, 13-2012, Pant L1 Wireless LAN Medinm Access Coutiol (MAT) and Physical Layer
(FHY) specifications, IEEE Std

{68} 3GPP TS 23303 "Proximity-based services (ProSe), Stage 2"

{691 3GPP TS 24,334 "Proximity-services (ProSe) User Equipment (UE) to ProSe function protocol
aspacts; Stage 3",

{76} 3GEP TS 24.333: "Proximity-services (ProSey Management Objects (MO},

{71} 3GPP TS 36314 "Bvolved Usivarsal Tewestrial Radio Access (B-UTRA)Y; Layer 2~
Measurerments”.

723 3GPP TS 24.103: "Application specific Congestion control for Data Commmnication {(ACDC)
Management Object (MO,

173} 3GPP TS 23,179 "Functional architecture and information flows fo support mission critical

conumunication seivices; Stage 2"

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present docwment, the terms and definitions given in TR 21.903 {1
term defined in the present document takes precedence over the definition of the same tel

nd the following apply. A
fany, in TR 21.905 1}

Commercial Mobile Alert Systemi: Public Warning System that delivers Warning Notifications provided by Warnin;
3 £ Y g Noti P ; g

Notification Providers to CMAS capable UEs.

Compmon aceess barving pavameters: The common access barting patameters refer to the access class barting
‘ype2 outside the list of PLMMN specific parameters {i.e. in gc-

5D

BarringPer.

CSEG member cell: A cell broadeasting the identity of the se
for which the CSG whitelist of the UB includes an entry

Dual Conmeetivity: A UE ta RRC_CONNECTED is confignred with Deal Covnectivity when configured with g
Master and a Secondary Cell Group.

EU-Alert: Public Waming System that delivers Warning Notifications provided by Warning Notification Providers
using the ssme AS mechsnisws as defined for CMAS.

Field: The individual contents of an isformation element are referred as fields.

Floor: Mathewatical function used fo 'round down' Le. to the nearest infeger having a lower or equal value.
Information element: A structural element containing a single or mwltiple fields is referred as information element.

Korean Public Alert System (KPAS): Public Warning System that delivers Warming Notifications provided by
Warning Notification Providers using the same AS mechanisms as defived for CMAS.

ured with

Master Cell Group: For a UE not configured with DC, the MCG compuises all sexrving cells. For a UE coufi
DC, the MCG concerns a subset of the serving cells comprising of the PCell and zero or more secondary cells.

MBMS sevvice: MBMS beater seivice as defined in TS 23.246 [36] {i.e. provided via an MREB or an SC-MRB).

3GPP
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Primary Cefl: The cell, operating on the primary frequency, in which the UE either performs the initial conrection
establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell
i the handover procedure.

Frimary Secondary Celt: The SCG cell in which the UF is instructed to perform random access when performing the

SCG change procedure.

Primary Timing Advance Group: Timing Advance Group containing the PCell or the PSCell

PUCCH SCell: An SCell configured with PUCCH.

Secondary Cell: A cell, operating on a secondary frequency, which may be configured once an RRC connection is
gqary - 2 : v Y 3 g

established and which may be used to provide additionsl radio resources

Secondary Cell Group: For a UE configured with 3¢C, the subset of serving cells not part of the MCG, i.e. comprising

of the PSCell and zero or more other secondary cell

Secondary Timing Advance Group: Tindsg Advance Group veither cowtaining the PCell nor the PSTell. A secoundary
timing advance group contains at least one cell with configured uplink.

5

"ED not configured with CA/ DC there is onlv one serving cell comprising

Serving Celk: For a UE in RRC_CONNEC
of the L Fora UE in PRC_CONNECTED coufigured with CA/ DT the tenn. ‘serving cells’ is used to denote

the set of one or more cells comprising of the primary cell and all secondary cells.

Sidelini: UE to UE imterface for sidelink comuunication and sidelink discovery. The sidelink corresponds to the PC3
tterface ag defined in TS 23.303 [68].

Sidelink communication: AS functionality enabling ProSe Diirect Communication as defined i T'S 23.303 {68},
between two or more nearby UEs, using E-UTRA technology but not traversing asy setwork sode.

Sidelink discovery: AS function 303 [68], using B-UTRA

technology bt not traversing

e Direct Discovery as d

configured, use the same timing reference cell and the same Timing Advance value.
inciudes cells of the same cell group Le. it either includes MCG cells or 3CG cells.

3.2 Abbreviations

For the putposes of the present document, the abbrevistions given in TR 21.203 [1] and the following apply. An

abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, (6
TR 21.995 [1}.

IXRTT CDMA2000 1x Radio Transuission Techuology
ACDC Application specific Congestion control for Data Conmumnunication
ACK Acknowledgement

AM Acknowledged Mode

ANDSF Access Network Discovery and Selection Function
ARG Automatic Repeat Request

AS Access Strat

ASNL Abstract Syntax Notation One

BCCH Broadcast Controd Channel

BCD Binaty Coded Decimal

BCH Broadcast Chanuet

BLER Block Firor Rate

Ca Carrier Aggregation

CCCH Common Control Channel

CCo Cell Change Oxder

G Cell Group

TMAS Couvunercial Mobile Alert Service

p Coutrol Plane

C-RNTE Cell RNTE
CRS Cell-specific Refarence Signal
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DRX
DTCH
BEAB
eDRX
EHPLMN
elMTA

HNB

gpC

(MVIE]
{MSE
SM
Lt
12

13

LAA
MAC
MBMS
MBSFN
MCG

22

CS fallback

Closed Subscriber Group
Channel State Information
Dual Conuectivity
Dedicated Conirol Chanuel
Downlivk Control Information
Direct Frame Number
Downtink

Drownlink Shared Channel
(user) Data Radio Bearer
Iriscontinuous Reception
Dredicated Traffic Channel
xtended Access Barring
Extended DRX

Evolved Node B
Evolved Packet Core

Eushanced Physizal Downlink Control Channel

Evolved P,
hquake
ived Universal Terrestrial Radio Ac

et System

Evo

Evolved Universal Terrestrial Radio Access Network

Frequency Division Duplex
For Fusthe y
GSM/EDG
Global Navi;
Group RNTL

Globat System for Mobile Conunaicati
Hybild Automatic Repeat Request
Hyper Frame Nuwbet

Home Public Land Mobile Netv
CDMA2060 High Rate Packet Data

pifids

J
[n-Device Coexistence
[nformation element
Enternational Mobile Equipnent Identiy
[nternational Mobile Subscriber Identity
Endustrial, Scientific and Medical

y
Layer3
Licensed-Assisted Access
Medium Access Control
Multimedia Broadeast Ml
Multimedia Broadeast mniticast
Master Cell Group
Mission Critical Push To Talk
Minimization of Drive Tests
faster Information Block
Aobile Qriginating
MBMS Point to Multipoint Radio Bearer

e

ks
Mobility Robustness Optimisation
MCH Schaduling Information
Mobile Terminating

Not Applicable

Network Assisted Cell Change

Network Assisted Interference Cancellation/Suppression

Mon Access Stratum
Paging Contro! Channel
Priwary Cell

3GPP

vatest Howe Public Lausd Mobile Network
Enhanced Interference Management and T

nd Tsunami Warning System

icast Service
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PRCCH
ogco

r\O riﬂ

23

Physical Downlink Contiol Channel
Packet Data Convergence Protocol
Protocol Data Uit

and Mobile Network

ity based Sewvices
Secondary Cell

iming Advance Group
Physical Uplink Controt Chaunel
QoS Class Idewifier

Quality of Service

Randor Access CHannel

Radio Access Technology

Radio Bearer

Radio Link Control

Relay Node

Radio Network Temporary Identifier
RObust Header Compression
Registered Public Land Mobile Network
Radio Resource Control

Received Signal Code Power
Reference Signal Recetved Power
Reference Signal Recetved Quality
Rc.,ew ed S gnai \tn cngth -ndr ator

delml\ Control
Secendary Cell
Secondary Cell Group
Single Cell MRB
Single Cell RWTE
System Frawe Nuymber

System Information
System Information Block
System Information RNTE
Sidelink

Sidelink Syschronisation Signal
Security Mode Control
Semi-Persistent Scheduling
Scheduling Request

Signalling Radic Beare

Service Sp Acx
‘SH\: and Sui:u rame Tin

Cmﬁiol

vision M‘-; it pl exing

Transparent Mode

Transmit Power Control RNTT

z Resoutce Pattern of Transmission

ne To Trgger

ripment

Universal Integ
Uplink

Uplink Shared Channel

Unack nowledged Mode
User Plane

Coordinated Universal Time

rated Circuit Card

Universal Terrestrial Radic Access Network

Voice over Long Term Bvoludon
Witeless Local Area Network

3GPP
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In the ASN.1, lower case may be v some {parts) of the above abbreviations e.g. ¢-RNTL

4 General

41 Introduction

In this specification, (parts of) procedures and messages specified for the UE equally apply to the BN for functionatity
necessary for the RIN. There ate also (paxts of) procedures and wessages which are only applicable to the RN in its
communication with the E-UTRAN, in which case the specification denotes the RN instead of the UE. Such
RN-specific aspects are not applicable to the UL,

This specification is orgauvised as follows:
- sub-clanse 4.2 describes the RRC protocol model;

- sub~clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers;

- sub-clause 4.4 Usts the RRC functions,

- clause 5 specifies RRC procedures, including VE state transitions;

- clause 6 specifies the RRO message in a mixed format (Le. tabular & ASN 1 togethet);

- clause 7 specifies the variables (inctuding protocol timers and constants) and counters to be used by the UE;
- clause 8 specifies the encoding of the RRC messages;

- clause 9 specifies the specilied and defavlt radio configerations;

- clause 10 specifies the RRC messages transferred across network nodes;

- clause L specifies the UE capability related constraints and porfornance requirements

42 Architecture

UE siates and state transitions including inter RAT

£ 41

in RRC CONNECTED when an RRC connection has been established. If this is not the case, L.e. no RRC
connection is establist sed, the UR is o RRC_IDLE state, The BRRC states can further be chasacterised as follows:

- RRC_IDLE:

~ A UE specific DRY may be configuied by upper layers.

- UE controted mobility

- The UL:

- Mouitors a Pagiug channel to detect i .caming calls, sy stem Wformation change, for ETWE capable UBs,
TTWS notification, and for CMAS capable UBs, CMAS notification;

- Performs nelghbouring cell measurements and cell (te-jselection;
- Acquires system information.

- Porforws logging of available measurements togetber with Jocation and tiwe for logged measutement
configured UEs,

- RRC_CONNECTED:

- Transfer of unicast data to/from U

3GPP
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- At lower layers, the UE may be configured with a UE specific DRX.

- For UEs supporting CA, use of ove or more STl

aggregated with the PCell, for increased basdwidih;
For Uls supporting BC, use of one SCG, aggregated with the MCG, for increased bandwidth;

- Network controlled mobility. i.e. handover and cell change order with optional network assistance (INACC)
to GERAN;

- The UE:

~  Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system
information change, for ETWS capable UHs, ETWS notification, and for CMAS capable UEs, CMAS

netification;

- Monitors control channels associated with the shared data channel to determine if data is scheduled for it;
- Provides charmel quality and feedback information;

~  Performs neighbouring cell measurements and measuremant reporting;

- Acquires system information.

The following fgure not only provides av overview of the RRC states in B-UTRA, but also tlustrates the mobility
support between E-UTRAN, TTRAN and GERAN.

i

B-UTRA
RRC CONNECTIED

Handover

Handover

S Packet
transfer mode

CCO with
optional
NACC

CELL_PCH
URA _PCH

Connection
lishment/release

v

Reselection eselection

O, Reselection

Figure 4.2.4-1: E-UTRA states and inter RAT mobility procedures, 3GPP

The fo
The def

igure lllustrates the mobliity support between AN, CDMAZ000 IxRTT and CDMAZO0D HRPD.
Is of the CDMA20C0 state models are out of the scope of this specification.
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Handover

Handover HRPD Active

Connection
establishment/release

A 4
Reselection Leselection URED ()e
1IX¥RTT Dormant HRPD (dle

Figure 4.2.1-2: Mobility procedures between E-XUJTRA and CDMA2000

The inter-RAT hasdover procedure(s) supponts the case of signalling, conversational services, non-conversationat
sexvices and combinations of these.

{n addition to the state transitions shown in Figure 4.2.1-1 and Figure 4.2.1-2, there is support for connection release
with redirection information from E-UTRA RRC CONNECTED to GERAN, UTRAN and CDMA2000 (HRPD Idle/
IXRTT Dormant mods).

422 Signalling radio bearers

"Signatlling Radio Bearers" {(SRBs) are defined as Radio Bearers (RB) that are used only for the transmission of RRC

and NAS messages. More specifically, the following thres SRBs are defined:

- SRBY is for RRC messages using the CCCH logical channel;

- SRBI is for BRC messages (which may
prier to the establistment of SRB2, all usi

- SRB2 is for RRC messages which include logged measwernest information as well as for NAS messages, all
using DCCH logical chawsel SRB2 hss a lower-priority than SPB1 and is alwsys confligured by E-UTRAN sfier
security activation.

In dowanlink piggybacking of MAS messages is used only for one dependant (i.e. with joinr success/ failure) procedure:

bearer establishmens/ modification/ relesse. In uplivk NAS message piggybacking is used only for transforring the
initial NAS message during conuection sefup.

NOTE: The NAS messages transferred via SRB2 are also contained in RRC messages, which however do not
inchade any RRC protoco! control information.
Once security is activated, all RRC messages on SRB1 and SRB2, including those comtaining NAS or non-3GPP
messages, are ntegrity protected and ciphered by PDCP. NAS independently appliss ntegrity protection and ciphering
to the NAS messages.
or a UE configured with DC, all RRC messages, regardiess of the SRB used and both in dowunlink and uplink, are

ransferred via the MCG.

- ke
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43 Services

4.3.1 Services provided to upper lavers
The RRT protocol offers the following services to upper layers.
- Buoadcast of common control information;
- Moiification of UEs in RRC_IDALE, e.g. about a terminating call, for ETWS, for CMAS;

- ansfer of dedicated control tformatios, i.e information for one specific UE.

432 Services expected from lower {ayers

In brief, the following are the main services that RRC expacts from lower layers:
- PDCE: integrity protection and ciphering;

- RLC reliable and {v-sequence tansfer of information, without istroducing duplicates and with support for
segmentation and coscatenstion.

Funther details about the services provided by Packet Data Convergense Pro‘mcoi laver (e.g. integrity and ciphering) ¢
provided in T3 36,323 [§]. The services provided by Radio Link Control layer {e.g the RLC modes) sie specified in
36.322 [7] Further details sbout the services provided by Med\w, Access Comrm tayer (e.g. the logical )
provided in TS 36,321 [6]. The services provided by physical layer (e.g. the transport channels) are specified 1
36.302 3}

4.4 Functions

The RRC protocol includes the followiag fanctions:

- Broadcast of system information:

-~ IDncluding NAS conunon info

weighbo*-.m ag cell
. corupon chaunel

~  Information applicable for UEs in RRC_IDLE, e.g. cell (re-)selection parany
information aud information (slso} applicable for UEs in RRC_CONNECTE
configuration information.

<‘.> ®

- Including ETWS notification, CMAS notification;
- RRC connection control:

- Pagisg,

- Establishment/ modification/ release of RRC connection, including e.g. assigument/ modification of UE
identity (C-RNTI}, establishment/ modification/ release of SRB1 and SRB2, access class barring;

- [nitial security activation, ie. initial confi integrity protection (SRBs) and AS ciphering

{SRBs, DRBs);

- For RNs, configuration of AS

- RRC (rmcuo mobiii'y including e.g. ina-frequency and inter-frequency handover, associated security
handiteg, e key/ algorittm change, specification of BRC context mformamn travsferred between network
nndes;

- Establishmenv modification/ relsase of RBs carrying user data (DRBs);

- Radio configuration contro! including e.g. assigmment/ modification of ARQ configuration, HARQ
configuration, DRX configuration;

- For RNg, RN-specific radio configuration control for the radio interface between RN and B-UTRAN;
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~

- Incase of CA, cell management including e.g. change of PC
angd addition/modification/retease of STAG(s):

ell, addition/ medification/ release of SC

Cell, addition/ modification/ release of

-~ Incase of D, cell management including

'y g change of
cell{s) and addition/modification/relesse of

SCG TAGE).

~ QoS contw 11 ;Plumrxg aseugmng t/ wodification of sewd-persistent scheduling (SPS) configuuation
information fo ment/ modification of parameters for UL rate control in the UE, Le
allocat ised bit rate (PBR) for each RB;

- Recovery from radio Jink fatlure;
3
- Inter-RAT mobility including e.g. security activation, transfer of RRC context information;
~  Measurement configuration and reporiing:
- Establishment/ modification/ release of measurements (e.g. intra-frequency, inter-frequency and inter~ RAT
weasurementsy;
- Setup and release of measurement gaps;

- Measurement reporting;

- QOther fusctions including e.g. transfer of dedicatad NAS information and non-3GPP dedicated information,
13

ua;m:r af UE radio access capab ation, support for E-UTRAN sharing (meltiple PLMN identities);

- Generic protocol eror handling;
- Suppont of self-configuration and seltf-optimisation;

- Support of measurement logging and reporting for network performance optimisation {601,

NOTE:  Random access is specified entirely in the MAC including initial transmission power estimation.

5 Procedures

5.1 General

51.1 infroduction

The procedural requiremests are structured accowding to the main functional areas: systew informstion (5.2), connection
control {53}, intet-RAT mobility (5.4) and weasurements (3.5). {naddition sub-clause 5 6 covers other aspects e.g.
NAS dedicated information transfer, UR capability {ransfer, -Clause 5.7 specift

ies the generic error handling, sub-
clause 5.8 covers MBMS, sub-clause 5.9 covers RN-specific procedures and sub-clause 5‘ AU overs sidelink.

51.2 General requirements
The UE shall;

1> }ib(, ess the received messages inorder of teception by RRT, i.e the processing of a message shall be completed
t starting the processing of a subsequent wessage;

NOTE 1: E-UTRAN may initiate a subsequent procedure prior to rezeiving the UE's response of a previously
nitiaed procedure.

1> within a sub-~clause execute the steps according to the order specified in the procedural description;

1> consider the torm radio bearer’ {RB) 1o cover SRHEs and DRBs but not MRBs unless explicitly stated otherwise;

> set the rre-Transactionldentifier in the response message, if included, w the same value as included in the
message received from B-UTRAN that ttiggered the response message;
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1> upon receiving a choice value set to setup
2> apply the correspondivg recetved configuration and start using the associated resources, unless explicitly
specified otherwi

-
v

upon receiving a choice value set to release:

2> clear the corresponding configuration and stop using the associated resources;

v

upon handover to E-UTRA; or

v

upon receiving an RRCConnectionReconfiguration message including the fiiConfig

-

2> apply the Conditions in the ASN.1 for inclusion of the ficlds for the DREB/PDCP/RLC setup duting the
recontiguration of the DRBs inciuded in the drb-TedddModList;

A

NOTE 20 At esch point in tiwe, the UF keeps 4 single value fov each fleld except for during bandover when the UE
{y stores ¢ te plcv ous configuration so it revert back upon handover fiuum En other word

when the UE reconfigures a fleld, thr, existing va‘c-‘ is volc ased except for during handover.

S

NOTE 3: Although vot explicitly stated, the UR initially considers all functionality to be deac
it is explicitly stated that the functionality is setupy/ activated. Correspondingly, the
lists to be empty &.g. the list of radio bearers, the list of measurements.

stivated/ released nusil
JE witially considers

on field comprisiug the entres i addition to the oves cardded by the oxiginal field
UTRAN may signal more entries in total); apply the following generic bebaviour iff
,y <tated to bc applicable:

2> create a combined list by concatenating the additional entries included in the extension field to the original
field while maintaining the oxder among both the original and the additional entries;

2> for the combined list, created according to the previcus, apply the same behaviour as defined for the original

{ield;

NOTE 4: A field comprising a list of entries normally includes “list” in the field name. The typical way to e\‘teﬂd
(the size of) such a list is to introduce a field comprising the additional entries, which shoul
TisBExt’ in the name of the feld/ IE. B.g. fleld] List-RAT, fleld I ListExt-RAT.

52 System information
5241 introduction

General

stem information is dividﬁd into the MasterfnformationBlock (MIB) and a number of SysteminformationBlocis

(S[Ss J. The MIB inciudes a limited number of most essential and most chque itly transmitted parameters that are
ueeded to acquire other information from the cell, and is transmitted on BCH. 3185 other than
SvsteminformationBlockTypel are carried in Systeminformation {SI) messages and mapping of SIBs to SI messages is
bly configerable by & y m‘o, m(,h‘d din SustemInformationBlockType I, wilh restrictions that each SIB
is contained only inasi SEmessage, and at most once in that message; only SIBs baving the same scheduling
requirement (periodicity s canbe mpned to the same S message; SvsteminformationBlockype2 is always mpbed to
the 51 message that corresponds to the first entry in the list of 31 messages in schedulinglnfeList. There may be multiple
S1 messages transmitted with the same periodicity. SvsteminformationBlockType ] and all 3T messages are transmitted
on DL-3CH.

il

NOTE 1: The physical layer imposes a limit to the maximum size a SIB can take. Wheic DI format 1C is used the
maximum allowed by the phvsical layer is 1736 bits (217 bytes) while for format LA the limit is 2216 bits
(277 bytes), see TS 36.212 [22] and TS 36.213 23],

In addition to breadeasting, E-UTRAN may provide SysteminformarionblockTypel, including the same parameter
wvalues, via dedicated signalling i.e., within an RRCConnectionReconfiguration message.
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The UE applies the system information acquisition and change monitoring procedures for the PCell. For an SCell, H-
UTRAN provides, via dedicated signatiing, all system information relevant for operation in RRC CONNECTED when
adding the SCell. However, a UE that is configured with DC shall aguire the MasterinformationBlock of the PSCell but
use it only to determine the SFN tindug of the STCG, which may be different from the MCG. Upon chavge of the
welevant system information of a configured 3 TTRAN releases and subsequently adds the concerned SCell,
which may be done with a single RRC nfiguration message. I the UE is receiving or interested to
receive an MBMS service in a cell, the UX shall apply the system information acquisition and change monttoring
procedure to acquire parameters televant for MBMS operation and apply the patameters acquired from system
information owly for MBMS operation for this cell.

NC

E-UTRAN may configure via dedicated signalling different parsmeter values than the ones breadesst in
the conzersed SCell.

An RN configuted with an RN subframe configuration does not need to apply the system i 1
change monitoring procedures. Upon change of any system information relevant to an RN, E-UTRAN provides the
system information blocks containing the relevanr nation to an BN configured with an RN subframe
configeration via dedicated signalling using the RNReconfiguration message. For RINS configured with an RN subframe
configaration, the system information contained Lo this dedicated signalling teplaces any cotrespouding stoted system
information and takes precedence over any comesponding systew information acquired through the system information
ocedure. The dedicated system information remains valid until overridden.

E-UTRAN may configure an RN, via dedicated signalling, with different par
broadceast in the concerned cell.

52142 Scheduling

The MIB uses a fixed schedule with a periodicity of 40 ms and repetiticns made within 40 ms. The first transmission of
the MIB is scheduied in subframe #0 of radic frames for which the SN mod 4 = 0, and repetitions are scheduied in
subframe #0 of all other radio frames.

The SysieminformationBleckType ule with a periodicity of 80 ms and repetitions made within 83 ms.
The first transmission of SysteminformationBlociTypel is scheduled in subframe #3 of radio frames for which the SN
mod § = 0, and repetitions are scheduled in subframe #35 of all other radio frames for which SFNmed 2 = 0.

The St messages are transmitted within pericdically occurring time domain windows (referred to as Sl-windows) using
dynamic scheduling. Hach SE message is ciated with a Sl-window and the Sl-windows of different 51 messages do
not overlap. That is, within one SI-window only the corresponding S1is travsmitted. The length of the SI-window is
comwwn for all ST messages, and s configerable. Within the Si-window, the correspondivg ST message canbe
transmitted a number of tinwes in any subframe other than MESFN subframes, uplink subframes in TDD, and subframe
#5 of radio frames for which SFIN mod 2 = 6. The UE acquires the detailed time-domain scheduling (and other
information, e.g. frequency-domain scheduling, used transport format) from decoding SERNTY on PDCCH (ses TS
36.321 [6}).

A gingle SI-RNTT is used o address SysteminformaiionBlockTypel as well as all ST messages.

SystemiInformationBlockType I covfigures the ST-window length and the transmission periodicity for the ST messages.

5213 Systemn information validity and notification of changes

Change of system iformation (other than ot BETWS, CMAS and EAB gammeters) ouly occurs at specific radio frames,
i.e. the concept of 2 modification period is vsed teim information may be transmitted a number of times with the
same content within a moedification period, as defined by its scheduling. The modification period boundaries are defined
0, where m is the number of radio frames comprising the modification period.
The modification period is configured by system information.

‘When the network changes (some of the) system information, it fivst notifies the Uls about this change, {e. this may be
done throughout a medification period. ¥u the next modification period, the network transmits the updated system
information. These genaral principles are iilustrared in figure 5.2.1.3-1, in which different colours indicate different
system inforauation. Upon receiving a change notification, the UE configured with 4 DRX cycle that is swaller than ot
equal to the modification period acquires the new system information immediately from the start of the next

modification petiod. Upon receiving a change notification, a UE configured with a DRX ¢ycle that is longer than the
modification petiod acquires the updated system information at the next H-8FN boundary defined by H-SFN mod 256 =

UE applies the previously acquived system information until the UE acquires the new system information.
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Change notification Updated infonmation

L]
iom peried (1) 4 BCCH modification pertod (n+1)

H BCCH modifics

Figure 5.2.1.3-1: Change of system Information

forin UEs in RRC_IDLE and UEs in RRC_CONNECTED sbout 4 system information
e message including the systeminfodiodification, it knows that the system

informatio wm x_hangv ;t the next modification peried boundary, [f the UE configured with a DRX ¢y cl wger than
the modification period receives a Paging message including the systeminfoMlodification-eDRX, it acqu

system inforawtion at Ms next H-SFN boundary defined by H-SFN mod 256 = 0. Although the UE may be mfanncd
about changes in system wformation, ne Ruther details are provided .. regarding which sy stern information will
change

SystemInformationBlockType I inc ludes a value tag, indicates if a change bas oconrred in the
ST wessages. UEs may wse sysieminfolalieTag, ¢.9 ovetage, verify if the previously stored
ST messages ate still vahd Additionally, the UE con rslders s\o“**d Ws tem information to be nvalid after 3 hours from the
moment it was successfully confirmed as valid, unless specified otherwise.

RAN way vot wpdate systemlnfol’alueTag upon change of some system information e.g. ETW3 infm‘ma'ﬂon,

n, regularly changing parameters lik ""k information (SvsteminformationBloc 8,

Systen ’,vzjor'nauonB’ockZ ype/6), BAR parameters. Similarty, B-UTRAN may snot include the systeml) ’vlfnaljﬁcazion
ormation.

within the Faging message upon change of scine system in

The UE config nal to the medification period verifies that stored system
information remaing xahd bv either che kkmg sx’st@rn/ﬂfo’/z,/ue! ag in SvsteminformationSlociType I after the

tion period boundary, or sttempting to find the systeminfc Jodiﬁﬂan'on indication at least

ationPeriodCoeff imes during the modification period in case no paging is recefved, in every modification
period. If no paging message is received by the UE durivg a momf caﬂon period, the UE may assuwe {hat no change of
system information will cccur at the next tnodmcmm period boundary. I UE in RRC_CONN
modification petloed, receives one pag nessage, i may deduce from the presence/ absence of
whether a change of system information other than ETWS information, CMAS information and EAR par'mete“rs
occur in the next modification period or not.

When the RRC_IDLE UE is configured with a DRX cycle that is longer than the modification period, md more than
one modification period has passed since the UE last verified validity of stored system information, the UE verifies that
stored system information remains valid by checking the systeminfolalueTag before establishing an RRC connection.

FTWS and/ot CMAS capable UE
defanitPagingCycie to check whetix

RC CONNECTED shall attempt to read pagiog at least once every
"W S and/or CMAS notification is present or not.

5214 indication of ETWS notification

1A

ITWS primary notification and/ or ETWS secondary noti ion can occur at any point in time. The Pagin, 19 Message i
=d to inform ETWS capable UEs in BRC _IDLE and UEs in REC_CONNECTED about presence of an ETWS
vimary notification and/ or ETWS secondary notification, I the UE teceives a Paging message including the efws-

:: m

)
Indication, it shall start recetving the ETWS primary notification and/ or ETWS seconday; cation according to
schedulinginfoList contained in SysteminformationBleckTvpel. ¥ the UK receives Dagi g message including the eiws-
Indication while it is acquining ETWS ¢ n(s), the UK shaii continue acquiring BETWS notification(s) based on
the previousty acquired schedulinglnfoList until it re-acquires scheduling 'm’oLm in S VA!ént]H ormationBlockTvpel.
W The UE is not required to periodically check schedulinginfolist contained in
Systeni rrurmumrzi"nc [ ypel, but Paging message including the etws-Indication triggers the UE to re-

acquire schedulinginfol ist contained in SvsteminformationBlock Type ! for scheduling changes for
SysteminformationBlockTvpel( and Syst may 1ot receive a
Puging message including the etws-Indication and/or systeminfoModification whea ETWS is no longer
scheduled.

BETWS primary notification is contained in SysteminformationBlockTypeld and ETWS secondary notification is
contained in SysteminformationBlockTypel 1. Segmentation canbe spplied for the delivery of a secondary notification.
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The segmentation is fixed for transmission of a given secondary notification within a cell (L.e. the same segment size for
a given segment with the same messageldentifier, serialNumber and warningMessageSegmentNumber). An ETWS
secondary notification corresponds to a single CB data 18 as defined according to TS 23.041 [371.

5215 indication of CMAS notification

CMAS notification can occur at any poiat in time. The Paging message is used to inform CMAS capable UEs in
RRC_IDLE aud UEs in RRC_CONNECTED about pesesce of one or mote CMAS notifications. T the UE recetves 4

cotves Paging message including the cmas-
hall continue acquiring CMAS notification(s) based on
STl

edulinglnfolList in Systeminfc

ication(s), the UH 5
1 it re-acquires s

1 wationBlockTvpel.

v acquired

the previc

WNOTE:  The UEL

edulinglnf

not required to periodically check schedulinglnfoList contained in
SysteminformationBieckTypel, but Paging message including the cmas-Indication triggers the UL to re-
acquire schedulinginfolist contained in SysteminformationBlockTyvpe ! for schedu changes for
SysteminformationBlockTyvpel2. The UE may o may not receive a Paging message including the cmas-
Tndication andior systeminfodod; ion when SysteminformationBlockTypel 2 is vo longer scheduled,

CMAS notification is contained in SysteminformationBlockType /2. Segmentation can be applied for the delivery of a
CMAS notification. The segmentation is fixed for transmission of a given CMAS notification within a cell (i.e. the
sawe segwent size for a given segment with the sawe messag mber and
warninghlessogeSegmeniNumb -UTRAN does not interdeave ttanswissions of CMAS notifications, i.¢. all
gegments of a given CMAS notification fransmission are transmi¥ed prior fo those of another CMAS votification. A
CMAS unotification corresponds to a single O data 15 as defined acconding to TS 23.041 [37].

5218 Notification of EAB parameters change

Change of EAB parameters can occur at any point in time. The EAB parameters are contained in
SvstemInformationBlockTvpe 14, The Paging wassage is used to inform EAB capable UEs in RRC_IDLE about a
chavge of FAB parameters or that S wlnformationBiockTypel 4 is vo longer scheduled. I the UE receives a Pagi
wessage eluding the eab-Parambiodification, it shall scquive SywteminformationBlockType 14 according to
schedulinglnfoList contained in SysteminformationBlockTypel. If the UE receives a Paging message including the eah-
amModification while it is acqu wel4, the UE shall continue scquiting
SvsteminformationBiockTypel4 basad on the previously acquired dulinginfolist vatil it re-acquires
schedulingInfoList in SysteminformationBiockTypel.

NO’

contained in

ie UE is not expected to periodicall
SvsteminformationBlocilypel .

522 System information acquisition

5221 General

MasterlnformationBlock

SysterInformationBlockTs

PR
g~

Figure §.2.2.1-1: System information acguisition, normal

The UE applies the system information acquisition procedure to acquire the AS- and NAS- system informaticn that i
broadcastad by the E~-UTRAN. The procedure applies to UEs in RRC_IDLE and UEs in RRC_CONNE

3GPP

DAINGEAN_0003357



Release 13 33 3GPP TS 36.331 V13.0.0 (2015-12)

5222 fnitiation

The UE shall apply the system informarion acquisition procedure upon selecting {e.g. upon power on} and upon re-
selecting a cell, after handover completion, after entering E-UTRA from another RAT, upon return from out of
coverage, upou receiving a notification that the system information has changed, upen receiving an indication about the
presence of an ETWS sotification, upon receiving an indication about the presence of 2 CMAS notification, upon
wceiving a notification that the EAB parameters have changed, upon recelving a request from CDMAZ008 vpper lavers
and upon exceeding the maximum validity durati less explizitly stated otherwise in the procedural specification,
the system information acquisition procedure overwrites any stored systern information, 1. delta configuration is not
applicable {or systemt information and the UE discountinees using a field if it is absent in systems information usless
explicitly specified otherwise.

5223 System information required by the UE

1> eusute having a valid version, ss defined below, of (at least) the following system laformation, alse wlerted to as

uired sy stew information:

2> if inRRC_IDLE:

3> the MasterInformationBlock and SystemInformationBlockTypel as well as System/InformationBlockType?
through SysteminformationBiockTypeS (depending on support of the concernad RATs),

SysteminformationBlockTvpel7 (depending on support of RAN-assisted WLAINN interworking);

2> if in RRC_CONNECTED:

KTypel and SysteminformationBlockType? as well as
ockTypel 7

3> the A TnformationBlock, Syste
SysteminformationBlockTypeS (depending on sapport of COMAZON0), Sysiemlnformitions
-

{depending on support of RAN-assisted WLAN interworking);

1> delete any stored system information afier 3 hours {from the womest it was conlirmed te be valid as defined in

5.2.1.3, uuless specified othorwise;

except SvsteminformationBlockType 10, SysteminformationBlockTypel 1,
rmationBlockType 14 to be tuvalld if systeminfolaleTag
different from the one of the stored sy stew information;

1> counsider any stored system information
systemInformationBlockTyvpel2 and systeming
tnchnded in the SystemformationBlockTyp

5224 Systemn information acguisition by the UE
The UE shall:
1> apply the specified BCCH configuration defined in 9.1.1.1;
i> if the procedurs is triggered by a system information change notification:

2> if the UE uses a DRX cycle longer than the modi

stion period.

3> start acquiring the requited system information, as defined in 5.2.2.3, from the next H-SFN boundary
defined by H-SFN mod 256 = 0,

modificadion period following the one in which the change notification was received;

NOTE 1 The UE continues using the previously received system information until the new system information has
been acquired.

v

if the UE is in RRC_IDLE and enters a cell for
information required in RRC_IDLE, as defived in 5.2.2.3

-

2> acquire, using the system information acquisition procedure as defined in 5.2.3, the system &
required in RRC_(DLE, as defined in 5.2.2.3;
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1> foliowing successful handover completion to a PCel

hich the UE does not have stored a valid version of
the syster information reguired in RRC_CONNECT

'<D as d=fmcd in5223:

rstemn information

> acquine, u:mg ti system 1ndf 100 acqu ltfmxprmedum% de

required in RRC CONNECTED, as defined in5.2.2.3;

2> upon acquiring the concemed systern inforuation:

3> discard the corresponding radio resource configuration information {ncluded in the
radioResourceConfigCommon previously received in a dedicated message, if anv;

i> following a request from CMA2000 upper layers:

2> acquire SystemInformationBlockTypeS, as defived 16 5.2.3;

1> peither initiate the RRC connection establishment proced
RRCConnectionReestablishmentRequest message nntil
2 .

nBlock and &

not initiate transmission of the
the UE Bbas a valid version A,fi 1©
1 messages as well as Syste

ationBlockTypel |

blishment subject to EAS until the UE has a valid version of
adcast,

7S capable:

4t

2> upon enteting a cell durtug RRC_IDLE, fotlow

> successiul handover or upon counection te-establishiment:

™
14

discard any previously buffered warninghiessageSegment,

3> Cl car, if any, the current values o
Syst Pm//tf@rmalmnﬁ/f)’

sageldentifier and seriaiNumber for

2> wheu the UE acquires SystemlinformationBlockTypel following ETWS indication, upon eutering a cell
g RRC_IDLE, following successful handover or upon connection re-establishment:

3> if schedulinginfoList indicates that SystemInformationBlock]

spel 0 is presant:
4> stait acquiring SvsteminformationBiockType 10 immediately;

sfol.ist indicates that SystemInformationBlockTypel I is present.

3> il schedulingd

4>

start acquiting SvstemlnformationBloc

immediately;

KT

NOT] s shall start acquiting SvsteminformationBioc

escribed sbove even when systeminfei aiuelag

10 and Sys
mlnform

InformationBlockTypell as
onBlockIype! has not changed.

;L

i

1> if the UE is CMAS capable:

2> upon ¢

won entering a cell during RRC_IDLE, following successful handover or upon connection re-sstablishment:

3> discard any previously buffered warninghessageSegment;
3> clear, if any, stored values of messageldentifier and seriaiNumber for SysteminformationBlockTypel2

associated with the discarded warninghessageSegnient,

7

when the UL acquires SysteminformationBlockTvpe! following CMAR indication, upon enterisg a cell
during RRC IDLE, following successtul handover and upon connection re-sstablishment:

3> if schedilingInfoList indicates that

teminformationBlockTypel2 is present:

4> goquite SyvteminformationBlockType] 2,

NOTE 3: UEs shall start acquiring SysteminformationBleckTypel 2 as described above even when
systeminfoValueTag in SysteminformationBlockTypel bas not chasged

1> if the UE is interested fo receive MBMS sewvi

€50

2> if schedulinginfolist indicates that SystemlnformationBlockTypel 3 is present and the UE does not have
stored a valid version of this systern infornation block:
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3> acquix teminformatio

ckTypel3;

Y
2> il the UE s capsble of SC-PTM reception:

3> if schedulinglnfolist indicates that SystemiInfermationBlockTvpe20 is present and the UE does net have
! ) Y A

ersion of this system information block:

s

ckTypelt,

isteminformation

2> if the UE is capable of MBMS Setvice Continwity:

ST

ginfolist indicates that SvstemInformationBlockTvpe 15 is present and the UE does not have
stored a valid version of this system information block:

&

4> acquire SystemlnformationBlockTypels;

v

il the UE is EAB capsble:

n of SysteminformationBlockType ! 4 upon entering
wckTypel following EAB parameters change

2> when the UL does not have stored a valid versi
RRC_IDLE, or when the UE acquires Systeminformati
netification or ypow enterivg a cell during RRC_IDLE:

3> if schedulinglnfolList indicates that System/nformationBlockTypel4 is present.

> start acquiting SystemInformationBlockType 14 tnunediately;
o3 =3 Y R oy

3> else:

4> discard Systemnformationflockypel 4, if previously received;

NOTE 4: EAB capsble UEs statt scquirivg SysfemlnformationBlockTypel 4 as described sbove even when

systeminfoValueTag in SysteminformarionBlockTypel has ot changed.

NOTE 3: EAB capable UEs maintain an up to date SvsteminformationBlockTypel4 ia BRC_IDLE.

1> if the UE is capable of sidelink conununication and is configured by upper layers to receive or transinit sidelink
communication:
2> if the cell used for sidelink cowunenication meets the S-criteria as defived in TS 36.304 [41; and

2> if schedulinginfoList indizates that SysteminformationBlockTyvpel S is present and the UE does not have

stored version of this sy stewx information block:

3> acquire Systeminformation.

ckTypels,
if the UE is capable of sidelink discovery and is configured by upper layers to
discovery announcements on the primary frequency:

e ot transmdt sidelink

[
v

(vt {ndicates that S © el is presews and the UE does ot have

3> acquire Systeminformation.

Systeminformation
discovery asnouncements on:

3> if schedulinginfoList indicates that System/nformationBlockType!? is present and the UL does not have
stored a valld version of this system information blod]

4> goquite Systent vk Typel 9,

The UE may apply the received SIBs immediately, 1. the UE does not need to delay using a SIB until all 31 messages
nave been received. The UF may delay appiving the received SIBs until completing lower laver procedures associated
with a tecelved or a UE originated RRC message, ¢.g. av ongoing ravdom access procedure,

NOTE 6: While attempting 1o acquire a particular SIB, if the UE detacts from schedulinginfol.ist that it is no longer

a9

present, the UE should stop trving to acquire the particular SIB.
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5225 Essential system information missing
The UE shall:

1> if in RRC_JDLE or in RRC_CONNECTED while T311 is running:

2> if the UE is unable to acquire the MasterlnformationBlock or the SystemInformationBlockType I
3> gonsider the cell as barred in accordance with T'S 36.304 {4]; and

3> perform barting as if is

ection is selio allowed, and as If the csg-Tn

2> else if the UR is unable to acquire the SvsteminformationBlockTvpe

3> treat the cell as barred in accordance with TS 36,304 [4];

52286 Actions upon reception of the MasferinformationBlock message
Upon receiving the MasterinformationBlock message the UE shald:

1> apply the radio resource configuration included tn the phich-Config;

1> if the UE is in RRC_IDLE or if the UE is ia RRC_CONNECTED while T311 is running:

g to 5.2.2.3 for the concerned cell:

2> if the UE has no valid system toformation stored acee

3> apply the received value of df-Bandwidth to the ul-Bandwidth natil SvstemInformationBlockType2 is
recelved;
5227 Actions upon reception of the SysfeminformationBlockType{ message
Upon receiving the SysteminformationBiockTypel either via broadcast or via dedicated signalling, the UE shall:
1> if in RRC_IDLE or in RRC_CONNECTED while T311 is running; and

1> if'the UH is a category (0 UR according to TS 36.306 [5]; and

1> L categorydilowed is vot included i Systemlnformatio ckTypel:
4 I8 Y M

A

2> consider the cell as barred in accordance with TS 36.304 |4},

]

1> if in RRC_CONNECTED while T311 is not ruming, and the UE supports multi-band cells as defined by bit 31
in featureGreupindicators.

2> disregard the fregBandlndicator and multiBandnfoList, if received, while in RRC_CONNECTED,
2> forward the cellldentity to upper layers;

2> forward the frackingAreaCode to upper layers,

bt
v

else:

2> if the frequency band indicated in the fregBandindicator is part of the frequency bands supporied by the UE
and it is not a downlink only band; or

2> if the UE supports ‘mlnﬁanmnjbl,i st, and if one or moie of the frequency b'md
multiBondinfelist ave part of the frequency bands supported by the UE
bands:

d"cat"d' the
and they are not downlink only

3> forward the cellldentity to upper layers;
3> forward the frackingAreaCode to uppey lavers;

3> if, for the frequency band selected by the UR (from fregBandindicator or muliiBandlnfoList), the
freqBandinfo or the mulriBandinfoList-v1(j0 is present and the UE capable of multiNS-Pmax suppoiis at
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east oue additionalSpectrumiimission in the NS-PmaxList within the freglandinfo or muiiiBandlnfoList-

apply the first Bsted additionalSpectrumBmission which it supports among the values included in NS-
PmaxList within fireqBandlnfo or multiBandinfolist-v 1670,

4> if the additionalPmax is present inthe sawe entry of the selected additionaliSpecirumEmission within

NS-PriaxList:
5> apply the additionalPmax;
4> else:

5> apply the p-Muax;

3> gonsider the cell as barred in accordance with T'S 36.304 {4]; and

3> perform bartdug as if intraFreqReselection is sel 1o notdilowed, and as if the csg-/
FALSE:

LLOL

5228 Actions upon reception of Systeminformation messages

Information wessages apply other than those specified
tem information, and/ or within the corresponding field

No UE reguirements melated fo the contents of the Sysa
elsewhers e.g. within procedures using the concerned sy
descriptions.

5229 Actions upon reception of SysfeminformationBiockType2

Jpon teceiving SystemlnformationBlockType2, the UE shall:

o~

1> apply the configuration included in the radioResourceConfigCommion;

1> if uppet layers indicate that a (B specific) psging cycle is configured:

e (UE specific) paging cycle and the defaultPagi
g Common;

2 included in the

2> apply the shortest ¢
radioResource

v

if the mbsfiv-SubframeConfigiist is included:

2> consider that DL assiguments may occut tn the MBSFN sub{rawes indicatod in the mbsfi-
SubfiameConfigList under the conditions specified in [23, 7.1]

1> apply the specified PCCH configuration defined in 9.1.1.3;
1> not apply the timedlignmentTimerCommion;
1> it in RRC_CONNECTED and UE ig configured with RUF tiwers and constawss vaines received within r/f-
TimersAndConstants:
2> not update its values of the timets and coustants i ue-TimersAndConstants except fot the value of timer
T300;
1> if in RRC CONNECTED whils T311 is not running; and the UE supports mniti-band cells as dafined by bit 31

a featureGroupindicators or multipleNS-Prmax;

2> disregard the additionaiSpectrumFmission and ul-CarrierFyeg, if received, while ia RRC CONNECTED,
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52210 Actions upon reception of SysfeminformationBlockType3

Upon receiving SystenilnformationBlockType3, the UE shall:

[

> if redistributionServinglnfo is included:
2> perform B-UTRAN Inter-Frequency Redistribution procedure as speci{ied in 5.2.4.10 [4];
No further UE requirements related to the contents of this SvsteminformationBlock apply other than those specified

elsewhere e.g. within procedures using the concersed system information, and/ or within the comesponding field
descriptions.

52211 Actions upon reception of SysfeminformationBiockTyped

No UE reguirements related fo the contenss of this eminfornationBlock apply other than those specified elsewhere
¢.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

52212 Actions upon reception of SysteminformationBiockType5
Upon receiving SystemnformationBlockTypes, the UE shall:
1> if redistributionlanterFreqino is tucluded.

2> perform B-UTRAN Inter-Irecuency Redistribution procedure as specified in 5.2.4.10 {4];

Iy other than those spec
1 the comresponding

Wo further UE requirements related fo the contents of this SystemInformationBlock a
elsewhere e.g. within procedures using the concerned system nformation, and/ or
descriptions.

52213 Actions upon reception of SysfeminformationBlockTypeb

£

lated to the coments of this SysteminformationBiock apply other than those sperified elsewhere
e information, and/ ov within the comesponding field descriptions.

No UE requirements re
¢.g. within procedures using the concerned sy

5.z2.214 Actions upon reception of SysfeminformationBiockType7

No UE reguirements related fo the contews of this SwstemlnformationBlock apply other than those specified elsewhere
procedures using the concermed system information, and/ or within the corresponding field descriptions.

52215 Actions upon reception of SysteminformationBiockTyped
Upon receiving SysteminformationBlockTypeS, the UE shall:

1> if sib8-PerPIMN-List is tnciuded and the TUE is capable of network sharing for CDMA2000:

2> apply the COMAZO00 parameters below corresponding to the RPLMN,

[
v

if the systemTimelnfo is cluded:

2> forwaxd the systemTimeinfo to CDMA2000 upper layers;

1> if the UE is in RRC_IDLE aud if searchWindow s included:

2> forward the searchWindowSize to CDMAZ000 upper Jayers;

v

if parametersl{RPD is included:

[,

2> forwa
preRe;

> preRegistrationlfoHRPD to CDMA2000 upper layers only if the UE has wot received the
prationInfoHRPD within an RRCConnectionReconfiguration message after entering this cell;

2> il the cediReselectionParametersHRPD is incleded:

3> forward the neighCellList to the COMA2000 upper layers;
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1> if the parameters] XRTT is included:

2> il the cyb-R

3> forward the csfb-RegistrationParamI XRTT to the COMA2000 upper layers which will use this
information to determine if a C8 registatiowre-registration towards CDMAZ000 IxR’]

cell is vequired;

2> else:
3> indicate to CDMA2000 upper layers that CSFI Registration to CDMA2008 IxRTT is not allowed;

2> if the longCodeState IXRTT is included:

K=

3> forward the longCodeState IXRTT to COMAZ2000 upper layers;

2> {{the ¢ selectionParameters ] XRTT is included:

3> forward the neighCellList to the COMA2000 upper layers;

2> if the csfb-SupporiFor DualRxUEs is included:

3> forward csfb-SupportForDualRxUEs w the CDMA2000 upper layers;

3> forward csfb-SupportForDualRxURy, with its value set 10 FALSE, 1o the CDMA2000 upper layers;
2> it ac-BarringConfiglXRTT is included:
3> forward ac-BorringCenfig I XRTT to the CDMA2000 upper layers;

2> if the csfp-DualRxTxSupport is included:

3> forward csfb-LualfxTxSuppert to the CIXMA2000 upper laye

> else:

3> forward csfh-DualRxTxSupport, with its value set to FALSE, to the CDMAZ2000 upper layers;

52218 Actions upon reception of SysfeminformationBlockType8
Upon receiving SystenilnformationBlockTyped, the UE shall:

1> if hnb-Name is included, forward the hnb-Name to upper layers,;

522147 Actions upon reception of SysiteminformationBlockType 10
Upon receiviag SysteminformationBlockTypel U, the UL shall:

1> fovward the received warningType, messageldentifier and serialNimber 1o vpper layers;

52218 Actions upon reception of SysteminformationBlockType 11

g SystemlnformationBlockTypel I, the UE sball:

Upon recel

1> if there is no current value for messageldentifier and seviaiNumber for SvsteminformationSBlockTypell; or

1> if sither the recetved value of messageldeniifier ov of seriaiNymber o of both are different from the current
vaiues of messageldentifier and serialNumber for SysteminformationBlociTypell:

Identifier and seriaiNunber fov SvstemInformationBl
iaiNumber for SysteminformationBlockTypel

2> use the received values of messag
current values of messageldentifier and

2> discard any previously buffered warningMessageSegment,

2> if all segments of a warning message have been received:
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3> assemble the warming message from the received warninghiessageSegment;

3> forward the received warsing wessage, messageldentifier, serialNumber and dataCodingScherme 0 uppes

layers;
3> stop reception of Systeminformatio KTypel I
3> discard the current vaiues of messageldentifier and seriq{Num for Systeminformationio

2> else:

3> store the received warninghfessageSegment,

3> continue reception of SystemlnformarionBlo

1> else if all segments of a warning message have been received:

assemble the warning message from the weceived warningMessageSegment,

> forward the received complete warning message, messageldentifier, seriaiNumber and dataCodingScheme 1©

apper layers

&

2> stop reception of SvstemiInformationBlockTyvpell;

2> discard the current values of messageldentifier and serialNumber for SysteminformationBleckTypell;

—
v

else:
2> store the received warninghlessageSegment,

> continue reception of SysteminformationBlockTypel I

| should discard any stored warninghMessageSegment and the current value of messageldentifier and
seriaiNimber Iolbmtum,r,r,n«nanon}%‘/orAIy;vcU if the complete wariing message has sot been assewbled withiv a

od of 3 hour

52219 Actions upon reception of SysteminformationBiockType 12

Upon receiving System/informationblockTypel 2, the UE shal:

5 1

I> if the SvstemInformationBlockTivpe 1 2 contains a complete waring messags:
2> forward the received warning message, messageldentifier, serialNumber and dataCodingScheme o upper
layers;

2> continue reception of SysteminformationBlockTypel 2,

-
\

> glse:

2> if the weceived values of messageldentifier and seriaiNumber are the same (each value is the same) as & pair

for which a waraing message is currently being assembled:

3> store the received warningl

3> if all segments of a warning message have been received:
4> assemble the warning message from the received warninghiessageSegment,

4> forward the recelved warsing nessage, erial Number and dataCodingScheme (o
2 £e,

upper layers;

4> stop assernbling a warning message for this messageldentifier and serialNumber and delete all stored
information held for it

3> continue reception of SystemdnformationBlockType 12,

2> glse if the received values of messageldentifier and/or serialNumber are not the same as any of the pairs
which a warning message is currently being aJseA..biE(i:
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3> start assembling a warning message for this messageldentifier and seriaiNumber |

3> store the veceived warninghMessageSegiment,
3> continue reception of SysteminformationBlockTvpe (2,

,

The UE should discard warninghessageSegment and the associated valves of messageldentifier and serialNumber
SvstemInformationBlockTvpe 12 if the complate warning message has not been assembled within a period of 3 hows.

. Ly
1

or

WNOTE:  The mumber of warning messages that a UE can re-assemble simultaneously is a function of UE
implemeniation.

52220 Actions upon reception of SysteminformationBlockTypei3

No UE reguirements related o the contents of this System/nformationfiock apply other than those specified elsewhere
e.g. within procedures using the concernad system inforrmation, and/ or within the conesponding field descriptions.

522214 Actions upon reception of SysfeminformationBiockType 14

No UE requirements related to the contents of this SwsteminformationBlock apply other than those specified elsewhere
e.g. within procedutes using the concermed systerm inforwation, and/ or withis the corresponding field descriptions.

52222 Actions upon reception of SysteminformationBiockType 15

minformationBlock apply otber than those specified elsewhere
field descriptions.

Ho UL
e.g within

quireinents related o the contents of th
cedures using the concerned system information, and/ or within the co

52223 Actions upon reception of SysiteminformationBlockTypei6

No UE reguirements related o the contents of this System/nformationfiock apply other than those specified elsewhere
e.g. within procedures using the concernad system inforrmation, and/ or within the corresponding field descriptions.

52224 Actions upon reception of SysfeminformationBiockType 17

minformationBlockTypel 7, the U

[

> if wian-OffloadConfigCemmen corresponding to the RPLMN is included:
2> apply the wian-Jd-List coriesponding to the RPLMN;
o

2> if not configured with the wlan-CfffoadConfigDedicared,

3> apply the wlan-OffloadConfigCemmon corresponding to the RPLMN;

52225 Actions upon reception of SysteminformationBiockType18

. 2378

teminformationBlockTypel 8, the UE shall

Upon receiving

1> If SystemnnformationBlockType]§ wessage tochudes the comm

2> if configured o receive sidelink communication:

efined by sc-Period, use the resource pool indicated by commRxPeol for
toring, as specified in 3.10.3;

2> if cowfigured 1o transait sidelivk communication:

3> from the next $C period, as defined by sc-Period, use the mescurce pool indicated by

commIxPoolNormalCommon orby commTxPooiExceptiona! for sidelink comnwnication tran
specified (6 5.10.4;

ion, as

3GPP

DAINGEAN_0003366



Release 13 42 3GPP TS 36.331 V13.0.0 (2015-12)

52228 Actions upon reception of SysfeminformationBlockTypeig
Upon receiviag SysremlnformationBlockTypel 9, the UE shall:

> if SystemInformationRiockTypel? message includes the discConjig:

2> from the next discovery petiod, as defined by diy
sidetink discovery monitoring, as specified in 5,10

iod, wse the resoutces indicated by diseRxPool for

2> if SvsteminformationBlockType 18 message includes the discTxPooi{Common; and the UE is in RRC_IDLE:

3> from“-ﬁ next discovery period, as defined by discPeriod, use the wsources indicated by
discTxPooiCommon for sAdchm\ discovery announcement, as specified in 5.10.6;

2> If the System/nformationBlock Typel? message includes the discTxPowerinfo:

"

3> use the power information includad in discTxPowerinfo for sidetink discovery transruission, as specified
n TS 36213 [23];

=

52227 Actions upon reception of SysfeminformationBiock Type20

No UE reguirements related fo the contews of this SystemlnformationBlock apply other than those <pcciﬁeci elsewhere
: in procedures using the concemed systern information, and/ or within the corresponding field descr s,

523 Acquisition of an Sl message
When acquiting an ST wessage, the UE shail;
1> determine the start of the Sl-window for the concerned SI message as follows:

2> for the concerned 51 message, determine the mumber # which comresponds to the order of emiry inthe list of
51 messages configured by schedulinginfoList in SystemnformarionBlockTypel;

detetmiue the integer value x = (n — UDw, where w is the si-Window Length,

2> the Sk-window starts at the subframe #4, where ¢ = x mod 10, in the radic frame for which SFN mod 7'=
FLOOR(x/10}, where T is the si-Periodicity of the concerned ST message,;

E-UTRAN should configure an Si-w"vxdox,v of I ms onty if all S5 are scheduled before subframe #5 in
radio frames for which SFN moed 2 =

Ce s the SI-RNTT Imm the start of the Sl-window ¢
whose absolute length in time is given b
following subftames:

d continue until the end of the Qi—wingow
indowLength, or unil the 51 message was ccwed, excluding the

2> subframe £5 tnsadio frawes for which SFN mod 2 = 0,
2> any MBSFN subframes;
1y uplink subframes in TDD;
1> if the ST wessage was not received by the end of the ST-window, repear reception at the next Sl-window cccasion

for the concerned 31 message;

53 Connection control
531 infroduction
53.1.1 RRC connection conirol

RRC connection establishment invelves the establishment of SRB1 L UTRAN completes RRC connection
establishment prior to completing the establishmeunt of the 51 connection, i.e. prior to receiving the UL context

x
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information from the EPC. Consequantly, AS security is not activated during the initial phase of the RR{ conunection.
g this initis} phase of the RRC conuection, the B-UTRAN may configure the UE to perform measurement
reporting, but the UE only sends the corresponding measurernent repoxts after successful security activation. However,
the UE only accepts a bandover wessage when seeurity bas boen sctivated

)

measurements after having obtained the U
accerding to the band selected by the UE

=
o
=
£
=
o
1
=]
=]

g
=3
=4
<
=
=3
o
<
o
@
poy
<
o
i
@
Iy
2

Upon receiviag the UE context from the EPC, E-UTRAN activates security (both ciphering and integrity protection)
using the initial security activation procedure. The RRC messages to activate security (command and successful
response) ate integrity protected, while cipbering is started only after completion of the procedure. That s, the tesponse
to the message used to activate security is not ciphersd, while the subsequent messages (&.g. used 1o establish SRB2 and
DRBs) are both integrity protected au: hered.

After baviv

initisted the initial security activation procedure, E-UTRAN {nitiates the establishwent of SRB2 auvd
DRBs, Le. E-UTRAN may do this prior o receiving the confirmation of the initial secutity activation frora the UE. In
any case, E-UTRAN will apply both ciphering and integrity protection for the RRC connection reconfiguration

2es used to establish SRB2 and DRBs. B-UTRAN should release the RRC connection if the initial security
activation and/ or the radio bearer establishment fails (.o security activation and DRB establishwment are triggerad by a
joint Sl-procedure, which does not support partial success).

g
E-

me

For SRB2 and DRBs, security is always activated from the start, i.e. the E-UTRAN does not estabilish th
prior to activating security.

For some radio configuration fields, a critical extension has been defined. A switch from the original version of the field
to the critically extended version is allowed using any comnection reconfiguration. The U reverts to the original
version of some critically extended fields upon bandover and re-establishment as specified elsewhere in this
specification. Otherwise, switching a field from the critically extended version to the original version is only possible
using the bandover or re~establishment procedure with the full configuration option. This also applies for fields that are
critically extended within a release (i.e. original and extended version defined in same release).

ivation procedure, E-UTRAN may coafigure a UE that supports CA, with

s initislly configared during convection establishwent. The PCell is
used to provide the secutity inputs and upper layer system information {(Le. the NAS mobility information e.g. TAD.
SCells are used to provide additional downlink and option uplink radio resources. When not configurad with DC all
SCells the UE is configured with, if any, are part of the MCG. When configured with BC however, some of the SCells
are part of a SCG. In this case, user data carcied by a DRB may either be transferred via MCG (Le. MCG-DEB), via
SCG(SCG-DRB) or via both MCG and SCG in DL while E-UTRAN configures the TG used in UL {(split DRB). An
RRC connection reconfiguration message may be vsed to change the DRE type from MCG-DRB ie SCU-DRB orto
split DRE, as wellas & SCG-DRE or split DRE to MCG-DRS.

After having initiated the inital security ac
one ot more SCells in addition 1o the PCell that

luding reset/ re-
est ent of layer 2 and, if 3CG 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 performs the
SCG change related actions upon receiving an RRCCennectionReconfiguration message including
maobilityControllnfoSCG, see 5.3.10.10.

v E-UTRAN. The procedure may be used to re-divect the UE
frequency or an inter-RAT carrier frequency. Only in exceptional cases, as specified within this

TS 36.300 [93, TS 36.304 [4] or TS 24.301 [35], may the UE abort the RRC connection, i.e. move o
RRC_IDLE without notifying E-UTRAN,

5312 Security

AS security comprises of the tateguity protection of BRC signalling (SRBs) as well as the ciphering of RRC sigualling
{SRBs) aud user data (CRBs).

=

RRC handles the configuration of the security parameters which are part of the AS configuration: the integrity
protection algoriths, the ciphering algorithw and twe paraneters, namely the keyChangelndicator and the
nextHopChainingCount, which are used by the URE to determine the A3 security keys upon handover and/ or connection
re-establishiment.
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for signalling radic bearers SRB1 and SRB2. The ciphering algorithm is
rotection nor ciphering applies for SRBO.

The integrity protvction orithm is comma
common for all radio bearers (i.e. SRBE, SRB2 and DRBs). Neither integrity

',; one message/ proc cedure. RRC integrity and ciphering
rorithm (ecaly.

E( fat egn

service mode [32, TS33.401] In
Mﬂ L Aphenng algontxm- is also used.

The 'NULL' integrity protection mgoat i { {et
case the NI ”L] .‘ integrity protection algo

&
s
=
G
x

NOTE 1 Lower layers discard RRC messages for which the imtegrity checl has failed and indizate the integrity
verification check failure to RRC,

@

The AS appties three different security kevs: one for the integrity protection of RRC signalling {Kgrcin), one for the
cipharing of RRC qg;mlhug ) aud one for the ciphering of user data Kurenc). All three AS keys are derived
frorm the Kews key. The Kens 18 0 on the Kaswe key, whicluis bandied by upper layers

o

xchanged o serve as inputs for the

Upon connection establishment new AS keys are derived. No AS-parameters
derivarion of the new AS keys at connection establishrmest.

The integrity and cipheting of the RRL message used to perform handover is based on the sec uration used

prior to the handover and is performed by the source eNS.

The integrity and ciphering algorithms can ouly be changed upon handover, Th it AS keys (Kene, Krrcnt, Krroene
and Klipene “ti?ny’ upon every handover and Lonucrt'on re~establishment. The & angelndicator is used upon
handover and indicates whether the UE should use the keys associated with the Kaswe key taken into use with the latest
af parameter 1S used upoa handover and connection re-

successful NAS SMC procedure. The nextHopChainingCo

establishment by the UE when deriving the now Kenp that is vsed to gencrate Karcin, Krrcen and Kupene (e TS 33,401
{ 21). An intra cell handover procedure may be used to change the keys in RRC_CON®

For each radio bearer an independent conmm {COUNT, as specified in TS 36.323 [8}) is mai each direction
For each DRRB, the COUNT is vsed as input fox cipherivg, Foreach SRB, the COUNT is used as iuput forboth
cipbering and integrity protection. Tt {s not allowed 1o use the sarme COUNT wvalue move than once for a given securt
key. Inorder to Hmit the signalling overhead, individual messages/ packets include a shott sequence mumber (PDCP
SN, as specified in TS 36.323 18}). n addition, an overflow counter mechanism is used: the hyper frame number
(TX_HFN and RX_HFN, as specified in TS 36.323 [8]). The HFN needs to be synchronized between the UE and the
eNB. The eNB is responsible for avoiding reuse of the COUNT with the same BB identity and with the same Kewg, €.2.
due 1o the tansier of latge volumes of data, wicase and establishment of new BBg, lnorder to avold such re-use, the
eNB may e.g. use different RB identities for successive RB establishments, trigger an iutra cell handover or an

RREC CONNECTED to RRC (BLE to RRC CONNECTED transition.

\

For each SRB, the value provided by RRC o Jower layers o dertve the 3-bit BEARER pararmeter used as input ot
ciphering and for tutegrity protection is the value of the corvesponding srb-Identity with the MSEs padded with zeroes.

In case of DC, a separate Kenp 1s used f’o; SCG-DRBs (S-Keng). This key is derived from the key used for the MCG
(Keng) and an 3CG connter rh;«\t s used to cosure fresbness, To refresh the S-Kaus © g when the COUNT will wrap
around, E-UTRAN ex iange, 1.e. an KR ionReconf] gurar‘ion WEesSAge i udmg
mobilityControllnfoSCG. N ming handover, while at least cne SCG-DRB remains counfigured, both Keng and
S KCNF are refreshed. In such case B-UTRAN performs handover with SCG
nnectionReconfiguration message including both mobilityControlinfo and mob
Ltpu 2ring atgorithus is conwon fot ail radio bearers within a CG but may be different be tween MCG dnd \Cﬂ
ciphering atgorithm for S3CG DRBs can only be changed upon SC{r change.

onn

531.2a RN security

For RNS AS security foliows ﬂl&’ prmedum hermore, E-UTRAN may configute per DRB whether or
not integlity protection is used. The use of mfegvuv protection may be configured culy upon DRB establ nsnmeut and
reconfigured only upon handover or upon the first reconfiguration following RRC connection re~establishment.

To provide integrity protection on DRIEs between the RN and the E-UTRAN, the Kupis key is dertved from the Kenp

key as described in TS33.401 [32]. The same integrity protection algorithm used for SR13s also applies o the DRBs.

The Kupix changes at every handover and RRC connection re-establishment and is based on an updated Keng which is

demed by taking into account the nextHopChaining Count. The COUNT value maintained for DRB cipbering is also
sed for integrity protectiow, If the lategrity protection is configered for the DRB.
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53.1.3 Connected mode mobility
In RRC_CORNECTED, the network controls UE mobility, ie. the ne‘fwork d-"'d ’s when the UE shall connect to

which BE-UTRA cell(s), or imer-RAT cell. For network controlled mot O _CONNECTED, the PCell can 1
chavged using av RRCComnectionReconfiguration message including the m ryk,on,rounfo (bandover), whereas ¢
SCeli(s) can be changed using the RRCConnectionReconfiguration message either with or without the

s

mobilityControtlnfo.

A SCG can be established, reconfigured ot teleased by using an RRCConnectionRecenfigiration message with ot
sl g E

without the mobi! Info. Ya case Randow Access to the P3Cel is requived upon SCG reconfiguration, B-

UTRAN employs the SCG change procedure (i.e. an RRCConnectionReconfiguration message inctuding the

mobilityControllnfoSCG). The PSCell can only be changed using the SCG change procedure.

network may alsc initiate handover bl 1d1y ie. w ntnwut ta‘./m\r 1ece1ved measurene n1t reports f“om the U

Before sending the handover message to the UE, the source eINB prepares one or more target cells. The source eN
selects the target PCell. The source eNB may aiso provide the target eNE wm. a list of best cells on each frequ
which measurement information is available, in order of decreasing RSRP. The source eNB may also include
weasutement information for the cells provided in the list. The tax, gc- eNB decides which SCells are configured for use
after handover, which way tuctude cells other than the oves indicated by the source eNB. I an STG is configared
bandover tavoives either SCr release or SCG change. In case the UE was configerad with DT, the target eNB indicates
i the handover wessage that the UE shall release the entire SCG coun hgurauo Upon connection re-establishmen, the
UE releases the entire SCG configuration except for the DRB configuration, while B-UTRAN in the first
reconfigutation message following the re-establishment either reteases the DRB{s) or reconfigures the DRB(s) to MCG
RB{(5).

"1

The target eNB generates the message usad to perform the handover, i.e. the message including the AS-configuration o
be used in the target cell(s). The source eNB transparently (1.e. does not alter valuies/ content) forwards the handover
wessage/ wformation recelved from the farget to the UE. When approgriate, the source eNB may initiate data
forwarding for (a subset of) the DRBs.

rezeiving the handover message, the UE attempts to access tl
ding to Random esource selection defined in TS 36,
rando

Qil

theta argat PCell at the first available RACH occasion
321 6], ie. the handover is asy nt,mouo

% ACHE 11, E-UTTRA shall ensore |
he dA.dover, the U

.
s
ace

ess in the tatget PC
successful completion of

Consequently, whes allocativg a dedicated preamble for the
is available from the first RACH occasion the UE may use. Upon
a message used to confirm the handover.

8 sends

U the target eNEB does not support the release of RRC protocol which the sowce eNB used 1o coufigure the UE, the
target eNB may be unasble to comprehend the UE configuration provided by the source elNE. In this case, the targ’t eNB
showuld use the full configuration option to reco re the UH for Handover and Re-establishment. Full configuration
option inchudes an m‘na ization of the adio configuration, which makes the procedure independent of the configuration
used in the source call{s) with the exception that the security algorithms are continued for the RRC re-establishment.

After the successful completicn of handover, PDCP SD ‘Us may be re-transmitied in the taxget cell{s). This only applies
for DRBs using RLC-AM mode and for handovers not involving full configuration option. The further details are

323 [8]. After the successful completion of handover not involving full ”ﬁnf iguration option, the SN
and the HEIN sre reset except for the DRBs usmg RLE mode (For which both SN and HFN contiwe). For
weonfigurations involving the full configuration optien, the PDCP entities are newly established {SN and H

continue) for all TREs irrespective of the RL.C wode. The further details are specified in TS 36323 [81.

¢ do not

Oue UE behaviour o be pe»’fo med ypor handover s specified, Le. s is regardiess of the bandover procedures used
within the network (e.g. whether the handover includes X2 or S1 sigoatiing procedures).

The source eNB should, for some time, maintain a context to enable the UE 1o retumn in case of handover failure. After
baving detected handover Tatlure, the UE atternpts fo tesuwe the RRC connection either ta the souwee PCell or in
dnoﬂw ce]] using the RRC re-establishent procedure. This conmection resumption succeeds only if the accessed cell is

prepared, Le. conc a cell of the source eNB or of another eNI3 towards which handover preparation has been
p,uovmed The ceu in which the re-establishment procedure succeeads becomes the PCell while SCells and STAGs, if
configi e released.

NG identity. {n

Normal measurerent and mob 1 wocedures are used to support handover to cells broadeasti
i i{s} tnciuded in its

addition, E-UTRAN may configure the U to report that it is entering or leaving the prox
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nal information broadeast by the
status

CRG whitelist, Furthermore, H-UTRAN may request the UL to provide addi

handover candidate cell e.g. global cell identity, CSG ideutity, C5G members

WNOTE,  E-UTRAN may use the ‘proximity report’ to configure measurements as well as to decide whether or not
to request additional information broadeast by the handover candidate cell. The additional information is
used to verify whether or not the UE is authorised to access the target PCell and may also be needed o
identify handover candidate cetl (PCT confision i.e. when the physical layer identity that is inctuded in
the weasutement repott does not wsiquely identify the cell)

53.2 Paging

53.2.1 General

UE EUTRAN

N
Paging

Figure §.3.2.1-1: Paging

The purpose of this procedurs is:

~  {o transmit paging informationto a U RRC_IDLE and/ ox;

M RRC_IDLE and UBs {6 RRC_CONNECTED about a system nforwation change and/ of;

- o inform U
- to inform about an ZTWS primary notification and/ or BTWS secondary notification and/
- to inform about 2 CMAS wotification aud/ or;
- toinform UPs in RRC_IDLE about an EAB parameters rodification and/ o,
- to inform UEs in RRC_IDLE to perform B-UTRAN inter-frequency redistribution procedure.
The paging information is provided (o upper Jayers, which in respouse may initiaie RRC connection esiablishment, e g.
te receive an incoming call.
5322 initiation

message at the UE sion as specified

ates the paging procedure by transuutting the Pagi
SUTRAN may acld“rch muttiple UE;

Am\ge of systam information, and/ o

.

within a Paging message by m_luqm\r o e PagingRecord for
wovide an ETWS notification or a

CMAS notification in the Przgmo MEssag

5323 Reception of the Paging message by the UE

Ugpoun receiving the Paging message. the UR
> if in RRC YDLE, for each of the PagingRecord, if any, included in the Paging message:
2> if the se-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:
3> forward the ue-Identity and the cn-Domain to the upper lavers;

1> if the U uses 2 DRX cycle longer than the modification period

1

nfoModification-e DRX s included:

2> if the

3GPP

DAINGEAN_0003371



Release 13 47 3GPP TS 36.331 V13.0.0 (2015-12)

equired system informaticn using the system information acquisition procedure as

3> re-acquire
specified b

1> else
2> if the systeminfoMiodification is included:

3> re-acquire the reguired system information using the system information acquisition proceduse as
specified in 5.2.2.

[
v

if the etws-Indication is included and the UE is ETWS capable:

2> re-acquire SystemlnformationBlock
modification petiod boundary;

re ] immediately, 1.e., without waiting vatil the next systerm information

2> U the schedulinglnfolList indicates that SysteminformationBlockType 16 15 presont
3> acquiice SvstemInformationBlockTypel 0,
Dl T 175

2> if the schedudingInfolisi tndicates that SysteminformationBlockTypell s preseunt:

3> acquite SystermlnformationBlockTypel 1

—
v

if the cmas-Tedication is tncluded avd the UE is TMAS capable:

2> ye-acquire SysteminformationBlockType ! immediately, Le., without waiting until the next system information
modification period boundary as specified in 3.2.1.5;

2> if the schedulinglnfoList indicates that SvsteminformationBlockType 12 is present:

teminformation.

ckTypel2;

1 -

uded and the UE is EAB capable:

v

e RBRC_IDLE, the eab-Paramddodiy

teminformationBlock Typel4 as invalid;

2

2> cousider praviously stored §

2> re~aceuire SysteminformationBlockType! immediately, 1.e., without waiting until the next system information
modification petiod boundary as specified in 3.2.1.6;

2> ve-sequire SystemlaformationBlockType ] 4 usiug the system information scquisition procedure as specified in

5224,
1> if in RRC_WDOLE, the redistributionIndication is included and the UE is redistiibution capabla:

2> Perform E-UTRAN Inter-I'requency Redistribution procedure as specified in 3.2.4.10 [4};
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53.3 RRC connection establishment

5.3.3.1 General

[ = ]

RRCC enmectionRequest

RRCConnectionSetup

I
s

RRCConnectionSetupComplete |

Figure 5.3.3.1-1: RRC connection establishmeant, successful

UE EUTRAN

RRCC anmectionRequest

RRCConnectionfeject

Figure §.3.3.1-2: RRC connaction establishmeant, network reject

The purpoese of this procedure is to establish an RRC connection. RRC connection establishment involves SRI3E
establishment. The procedure is also used to wansfer the initial NAS dedicated information/ message from the UE to E-
UTRAN

8 .

T

H-UTRAN applies the procedure as follows:
- to establist SRBI only.
53.31a Conditicns for establishing RRC Connection for sidelink communication/
discovery
For sidelink comuuinication an BRC connection is taitiated only in the followlng case:

1> if configured by upper layers 1o transmit non-relay related sidelink communication and relared data is available
for transmission:

2> if SysteminformationBio

el is broadeast by the cell on which the UR camps; angd if the valid version of

2> if the UE Is actisg as relay; ot

2> if the UL has a selected rel
camps and includes disc

Remote UF is not included in

dizeThreshHiRemoteUE:

3GPP
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F SvsteminformationBlockType 18 is broadeast by the cell on which the UR ca;nps‘ and if the val
version of Systemlnformationt pel8 either does not include commTxPoolNormalCommon ot does
not inciude com.‘rz??wb‘z‘owRelq,\r\.’)()mm(m.

lockTy,

For sidelink discovery an RRC connection is initiated only in the following case:
1> if coufigured by upper layers o transmit ton-PS related sidelink discovery anmouncerments:
2> if the frequency on which the UE is configured to wansmit non-PS related sidelink discovery announcemeants
concerns the campad frequency while SysteminformationBlockTvpe 19 of the cell on which the UE camps
does not luclude diseTxPoolCommon;, ot

nnouncements

h the

if the frequency on which the UE is configured to
is inzluded in InterFreglList in Systeminform
camps, with discTxResources included and set to rva”mtDc.marm

ransmi¥ non-PS related sidelink discovery
broadcast by the cell on w!

1> if configured by upper layers to transmit PS related sidelink discovery announcements;

2> if the frequency on which the UE is configured to transmit PS related sidelink discovery announcements
cerns the cawped frequency while SysteminformationBlockType 19 of the cell on which the UE camps

inciudes discConfigPS b.}i does not include discixPoolPS-Cominen; ot

£

2> if the frequency on which the UE is configured fo transmit non-relay PS related sidelink discovery
announcements (6.2, group member discovery) is i Plud ed nierFreqlist in
SvstemInformationBlockIype ¥ tioadcast by the cell on which the UE camps, with discTxResourcePS
inctuded and set to requestDedicated:

3> if configured by upper layers to transmit non-relay PS related sidelink discovery announcements; or

3> if configured by npper fayers 1o transmit welay related sidelink discovery announcements:
4> if the UE is acting as relay; and if the RSRP measurement of the cell on which the UE camps i

iscThreshHiRelayUE, if inctuded in SysteminformationBlockTipe 15 of the cell on which the
s, and above discThreshloRelay i included iv the same SystemInformationBlockTypel 2, ot

if the UE is selecting a rels
the UE camps is below d
cell on which the UE camps:

; and if the RSRP measurement of the cell on which
inchuded in SysteminformationBlockTvpe {9 of the

Upper layers initiate an RRC connection. The interaction with NAS is left to UE implementation.

5.3.3.2 initiation

The UE initlates the procedurs when upper layers request establishment of an RRC connection while the UE is in
RRC IDLE.

Upon initiation of the procedure, the UF shall:

1> U SysteminformationBlockType 2 includes ac-Barrin;
an 4C-BarringPerPLVN entry with the plmn-ldenii

{see TS 23.122 {11}, TS 24.301 [35}):

erPLMN-List and th BarringPerPIMN-List ;mna" 3
Iidex cortesponding to the PLMMN selected by upper laye

2> select the SC-Barring
apper layers;

PLMN eutry with the plina-Identitylndex corresponding to the PLMN selected by

2> in the remainder of this procadure, use the selected AC-BarringPerPLVIN entrv (Le. presence ot absence of
access barring parameters i this euny) ittespective of the cosunon access barring parawetets included in
SystemInformationBlockType2;

-
v
A

o,

@

2

2> in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of
these paramerters) included in SysteminformationBlockTvpeZ;
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arringPerPLAIN-List
e FLMN selected by

1> if SystemlnformationBlockiype2 contains ACDC-Barring
contains an ACDC-BarringPerPLAMN entry with the plry

uppet lavers (see TS 23.122 [11], TS 24.301 [35]):

B

2> select the ACDC-BarringPerPLMN extry with the plmn-Ideniitylndex cortesponding to the PLMN selected
by upper layers;

2> in the remainder of this procedure, use the sclected ACDHC-BarringPerPLA] 3

presence or absence of access barring parameters in this entry) itrespective of the corunon sccess

barring parameters included in SysteminformationBiockTypeZ,

else:

[
v

ringlorCommon (1.e. presence or absence of these

[}

2> in the remainder of this procedure use the ACDC
patameters) included in SysteminformationBlockType? for ACDC bardng check;

1> if upper layers indicate that the RRC connection is subject to EAB (see T8 24.301 |33]):
2> if the result of the EAB check, as specified in 5.3.3.12, is that access to the cell is barred:

3> inform upper layers about the failure to sstablish the RRC connection and that EAB is appticable, upon
which the procedure ends;

e TS 24.301 [35]),

1> ifupper lavers indicate that the RRC connection is subject to ACDC (5
-JIPLAMNoniy indicates that ACDC is

SustemInformationBlockType 2 comains ac-BarringForACDC, and aede

applicable for the UE!

-

> if the ac-Barringl orACDC contains a BarringlFPerACDC-Category entry corresponding to the ACDC
categoty selected by upper layers:

niry cortesponding to the ACDC category selected by upper

3> select the BorvingPerdCDC-Category
layers;

2> else:

o

3> select the last BarringPerACDC-Category entry in the BarringPerdCDC

&

.3.3.13, using T30S as "Tharring" and acde-BasringConfig in
“barring parameter”;

the BarringPerdCDC-Cuategory as "ACDC
2> if access to the cell is barred:

3> inform upper layers about the failure to establish the RRC commection and that access barring is applicable
due to ACDC, upon which the procedure ands;

else if the UE is establishing the RRC connection for mobile ten ting

[
v

2> if timer T3902 is munning;
3> inform upper layers about the failure to establish the RRC connection and that access barring for mobile
terminating calls is applicable, upon which the procedure ends;

]

else if the UE is establishing the RRC connection for emergency calls:

[

2> if SysteminformationBiockTyvpe?2 includes the ac-Barringinfo:

3> if the ac-Barring, ncy 1s set to TRUE!

s, as stored on the TUSIM, with a value in the range 31,15,
ngto TS 22,001 [10] and TS 23.122 {11}

4> if the UE has one o more Access C
which is valid for the UE to use acco

1 ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the
HPLMN/ EHPLMM.

>
@]
=3
tr
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5> if the ac-Barringinfo includes ac-HarringlorhiO-Data, and for all of these valid Access Classes
for the UL, the corresponding bit in the ac-BarringlorSpecialAC contained in ac-SarvinglorkiO-
Data is set 1o one:

&> consider access to the cell as barred;

4> glse:

2> if access to the cell is barred:
> inform upper layers about the failure to establish the RRC connection, vpon which the procedure ends;

1> elge if the UX is establishing the RRC connection for mobile originating calls:

2> perform ac
4s "AC bar

ess barving check as specified in 3.3.3.11, using T303 as "Tharring” and ae-BarringForbfO-Datix
parameter”;

2> if access to the cell is bareed:

FRorthe

teminformationBlockType2 includes ac-Barring UE does not support CS fatlback:

4> inforn upper layers sbout the fallre to establish the RRT counsection and that access bacting for
mobile ¢ sating calls i applicable, upon which the procedute ends;

I, o o

3> else (SysteminformationBlockType? does not include ac-BarringForCSFB and the UE supports C8
Fallback).

4> if timer T306 is not running, start 7306 with the Hmer value of T303;

inform upper layers about the failure o establish the RRC convection and that access bawing for
mobile originating calls and mobile originating CS failback is applicable, upon which the procedure
c11M~,

1> elye if the UE is establishing the RRC connection for mobile originating signatling:

2> perform access baning check as Cpu,mvd in 5.3.3.11, using T3903 as "Tharring” and ac-BarringFordiO~
Signaliing as " AT batring paraweter”

2> if sccess to the cell is

3> inform upper layers about the failure to establish the RRC comection and that access barring for mobile
originating signalling is applicable, upon which ‘".e procadure ends;

1> else i the UE is establisbing the RRC connection {or wobtle originating CS fallback:

rrtations

o
V]

if Systemin ckType? includes ac-BarringFor(

3011, using T306 as "Thawing” and ac

3> perform access barring irvinglorCSFB

as "AC barring parameter”;

3> if aceess o the cell isbarted:

inform upper layers about the failure o establish the RRC conuection and that access barring for
mobile originating €S fallback is applicable, due to ac-Barring ForCSFE, upon whick the procedure
ends;

2> else:

3> perform access barting check dS specified in 5.3.3.11, using T306 as "Tharring” and ac-BarringForMO-

Data as "AC barring parameter";

3> jfaccess to the ceoll is bavred:

4> if timer 17303 is not running, start T303 with the timer value of 1306

3GPP
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4> inform upper layers about the failure to establish the RRC connection and that access barring for
mobile originating CS fallback and mobile originating calls is applicabie, due to ac-BarringForid0-
Data, vpon which the procedure ends;

> glse if the UE is establishing the RRC connection for mobile originating MMTEL voice, mobile originating
MMTEL video, mobile originating SMSol® or mobite originating SMS:

T

SkipForMMTELV ol

establishing the RRC connection for mobile originating SMSoIP or SMS and
ipForSMS:

2> if the UB is
SystemInformationBlockTypel tacludes ae-Barrings

3> consider access to the cell as not barred;

2> else:

ugher layers is set to me g (including the that o
ording o 3GPP T\ 24,301 [35] ot by mo-Veice!

3> Lfrutubmhmem(,ausv received from
ing is replaced by highPric
accerding to the subclause 5.3.3.3);

4> perform access barring check as specified in 5.3.3.11, using T303 as "Tbarring” and ac-
orMO-Signatiing as "AC baning psrameter”;

Barringl

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;

itCanise received from higher layers s set 1o mo-Data (including the case that mo-Data is
t,plawo by highPriorityAccess according to 3GPP TS 24.301 [35] orby mo-FoiceCall according to the
subclause 5.3.3.3)

4> perform sccess barring check as specified tn 5.3.3 11, using T303 as "Tharring” and ac-

BuayringFordO-Data as " AC bariog posn mc'm :

4> if access to the cell isbaed:
5> if SysteminformationBlockType2 tucindes ac-BarringForCEFB or the UE does not support S
fatlback:
inform upper layers about the failure to establish the RRC connection and that access barring
r mobile originating calls is applicable, upon which the procedure ends;

6>

oy

SvsteniInformationBlockTvpe2 does vot include ue-BarringForCSFB avd the UR supposts CS

T306 with the timer value of T30

&> if thmer T306 is ot running, start

orm upper layers about the failure to establish the RRC connection and that access barring
mobile originating calls and mobile originating CS fatiback is applicable, upon which the
procedure ends;

guration as specified in 9.2.4;

[
v

apply the de

1> apply the delault semi-persistent scheduling configuration as specified 16.2.2.3;
1> apply the default MAC main configuration as specified in 9.2.2;
1> apply the COCH configuration as specified in 9.1.1.2;

I> apply the timedlignmentTimerCommon included in Systeminformation
1> start timer T300;
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1> initiate transmission of the RRCConnectionReqguest message in accordance wit 3.3;

NOTE 2: Upon luitiating the connection establishwent procedure, the UE is not requived fo ensure it naintains up
to date system information applicable only for Ulls in RRC_IDLE state. However, the UE needs to
perform system information acquisition upon cell re-selection.

53.3.3 Actions related {o transmission of RRCConnectionRequest message

shall set the contents of RRCConnectionRequest message as follows:
1> set the we-Identity as follows:

if upper layers provide an S-TMSIL:

3> set the ne-Jdentity to the value received from upper layers;

> else:

3> draw & random value in the range 0 .. 2 ue-identity (o this value;

NOTE i: Upper layers provide the S-TMSI if the UE is registered in the TA of the current cell.

1> if the UR supports mo-VeiceCall csnb svm)mt cause and UE is establishing the RRC connection for 10Dl
originating MMTEL voice and S ationBlockType? includes voro

2> set the establishmentCause to mo-VoiceCall,
> else:

2> setthe establishmentCause in accordance with the information received from upper layers;

The UE shall submit the RRCConnectionRequest inessage to lower layers for transiission.

1

tion evaluation IF the conditions fox

The UE sball continue cell re-selection related measurements as well as cell re-se
-5 the UE shall perform cell re-selection as specified in 5.3.3

cell re-selection are fulfitied, ¥

5334 Reception of the RRCConnectionSetup by the UE

WNOTE:  Prior to this, lower layer signalling is used fo allocate 3 C-RNTL For further details see

U)
[
=
@

The UE shall:

1> perform the radio resource configuration proceduts in sceordance with the received
radicResourceConfigDedicated and as specified in 5.3.10;

Y

[
v

if stored, dis he cell reselectu
inherited from another RAT;

nation provided by the idleModeddobilit

ontrollnfo ot

—
v

stop tmer T300;

bt
\/

stop tmer T302, if running;

[
v

stop timer T303, if mnning;

—
v

stop fimer T30, if muuing;

[
v

stop Hmer 1306, if mnsing;

stop thimer T3

v

08, If running;

-
v

perform the actions as speci

1> stop tmer T320, if munnin

stop thiner T35, If running;

v

1> perform the actions as specified in 5.6.17
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1> stop tmer 1360, if mnuing;

v

enter RRC_CONNECTED

[,
v

stop the cell re-selection procedure;

> consider the current cell to be the #Cell;

bt
v

set the content of RRCConnectionSetupComplete message as follows:
2> set the seiectedPLAMN-1dentity to the PLMN selecte'* by upper layers {see T'S 23.
from the PLMN{s) included in the plmn-identitiLi minformationBlockTypel,

[
=
[
[SN3
o
=
-3
wr
l:)
&
<
=
>
i)

2> if upper layers provide the Registered MME', include and set the registeredMME as follows:

3> if the PLMN identity of the Registered MME' i5 different from the PLMIN selected by the upper layers:

4> include the pimnidentity in the registered
Registered MME’ received from upper lay

7 and set it to the value of the PLMN identity inthe

3> set the mimegi and the munec to the value received frow upper layers;

[ ]
v

if upper layers provided the Registered MME",

> include and set the gumimei-Type to the valus provided by the upper layers;

8]

2> If cowsecting as an PN
3> inctude the rn-SubfirameConfigheq;
2> set the dedicatedinfvoNAS 1o include the information received from upper layers;
Yy Y

2> if the UE has radio lnk failure or handover failure information available in VarRLF-Report and if the
RPLMN s ivchuded i plmn-ldentitylList stoved in VarRLE-Report,

3> include #{f-infodvailable;

2> if the UE has MIBSFN logged measurements available for E-UUTRA and if the RFLMN is incinded in plmn-
IdentityList stored in l/a,]_ugMeasz\qy FE

3> include loghleasdvailahleMBEFN,

2> else if the UE has logged messwrements ava bie for E-UTRA and if the RPLMN is included in pimn-
> )
d in VarLoghleasRepe

3> include loghdeasdvailable;

2> if the UE has comection establishment fatlure information dv.\ﬂa. 1 W VarConnEstFailReport and if the
REFLMN is equal to plmn-ldentity stored i VarConr

FaillnfoAvaitable,
2> inciude the mebilitySiate and set it to the mobility state (as specified in TS 36.304 [4}) of the UL just prior to
entering RRC CONNECTED state;

ity history information and the UE bas mobility history information
eport.

2> if the UR SUpPPOTLs storage of mob

available in VarddebilityHistor

3> inchude the mobilityHistoryAvail,

IS
Y

submit the RRC ConnectionSetupComplete message to lower layers for trassmission, upon whickh the
procedure ends;

5335 Cell re-selection while T300, T302, T303, T305, 7306, or T308 is running

The UE

3GPP

DAINGEAN_0003379



Release 13

1> if cell reselection cccurs while T300, T302, T303, 1305, T306, or T308 is ru

2> {{ ey
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303, T303,T306, and/or T308 is ruming:

> stop timer 1302, 1303, T305, T304, and 1308, whichever ones were munning;

3> perform the actions

as specifie

2> if timer T390 {5 ronning;

3

197

stop timer T300;

3> reset MAC, release the MAC configutation and re-establish RLC for all RBs that are established;

1> if Himer T300 expires

2> teset MAT, relea

3> inform upper layers about the failure to establish the RRC connection;

e MAC configuration and se~-gstablish RLC {ot all RBs that are estab

2> if the Ut su ;,vons RRC Connection Pstablishment failure temporary Qotset and 1300 has expived a

consecutive cox

Count times on the same cell for which mF mlPamn 5 is included in

BlockType2.

> for a period as indicated by connlistFailOffsetValidity:

use connfstFailOffs

et Tor the parameter Qoffleten, for the concerned cell when performing cell

selection and seselection according to TS 356,204 [4] and TS 25.304 {40},

NOTE 1: When performing cell selection, if no suitable ora
mentation whether to stop using connlustFailOf]
g al/u//Sm

imple:
CORFL

3> clear the information included in VarConnksi

3> set the plmn-ide

~ store the following conunection est:
fields as follows:

entiry to the FLMN seiected by upper tayers (see TS 23,122 [311], TS 2

ceeprable coll cas be found, it is up to UE
Ter for the parameter Qoffsedaq, during

ity for the concerned cell.

lishwent {failure inforwation in the VarConnEsiFailReport by setting its

e

ailReport, if any,

PLMN(s) included in the pimn-fdentityList in SysteminformationBlockTvpel;

3> setthe fail
detected;

3

v

set the measRes

Celild to the global cell Wdentity of the cell wheze connection establishment failuve is

dCell 1o include the RSRP and RSRQ, il available, of the cell where covnection

establishment failure Is detected and based on weasurements collected vp fo the moment the UE detected

the failure;

@
2

if available, set them
selection, to include rxetgmourins coll measus

{is, in ovder of decreasing anking-criterion as used for cell re-
nts for at most the following nwmet of neigbbouring

ResuliNeighC:

cells: 6 intra-frequency and 3 inter-frequency neighbours D'c‘“ucfﬂ ency as well as 3 inter-RAT

neighbours, per frequency/ set of frequencies (G

RAN) per RAT and acconding to the following:

4> for cach neighbour cell included, include the optional felds that are available;

NOTE 2: The UE includes the latest results of the available measurements as used for ce
ich are performed in accowdance with the performance requitements as spec

3> if detailed location information is available, set the content of the locationinfo as follows:
3> if detailed i3 1 lable, tent of the / fnjo as foll

oH

raselection evaluation,
+d i TS 36,133 [16].

4> include the locationCoordincites;,

4> include the horizontaiVelocity, if available;

ble
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3> set the numberQfPreamblesSent to indicate the number of preambles sent by MAC for the fatled random

aACCess Pro: cadure;

3> set contentionDerected to indicate whether contention resolution wag not successful as specified i TS
3 at least one of the transmitted preanibles for the failed random access procedure;

3> set maxTsPowerReached to tndicate whether or not the nudmus power level was used for the last
transmitted preamble, see TS 36,321 {61,

2> inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

The U may discard the connection sstablishment failure information, 1.e. release the UE variable
VarConnEstFailReport, 48 hours after the failure is detected, upon power off or upon detach.

5.3.3.7 T302, T303, T305, 7308, or T308 expiry or stop
The UE shall:
> if timer T302 expites or is stopped:
2> inform uppet layers about bairing alleviation for mobiie terminating access;
2> if timer 1303 is not runuing:

3> inforr upper lay ers sbout barring slleviation for mwbile originating calls;

2> if timer 35 is

s

tot rensing:
3> inform upper layers about barring alleviation for moebile originating signaliing;
2> i timer T306 is not running:

3> inform upper layers about barring alleviation for mobile originating €8 faiib:

v

if timer T303 expires or is stopped:
2> if timer T302 is not runaing:

3> inform upper layers about barring alleviation for mobile originating calls;

> iftimer T303 expires or is stopped:
2> if timer T302 is not runsing:
3> inform upper layers about barring alleviation for mobile originating signalling;
I> if timer T306 expires or is stopped

2> if timer 1302 is not runuing:

3> inforw upper lay ors sbout barring slleviation fov mebile originating CS fallback;

v

if timer 308 expires ot is stopped:

[,

2> if timer T302 is not ranuing;

3> inform upper layers about barring alleviation for ACDC;

1> reset MAC and release the MAC configuration;

i> start timer T302, with the timer value set to the wairTime;

3GPP

DAINGEAN_0003381



Release 13 57 3GPP TS 36.331 V13.0.0 (2015-12)

1> if'the exrended WaitTime is present and the UL supports delay tolerant access:

2> forward the extendedVaitl wpper Jayers

v

if deprioritisationReq is included and the UE supports RRC Connection Reject with deprioritisation:

[,

2> start or restart timer T325 with the timer value set ¥o the depriorifisaiionTimer signalled;

2> store the deprioritisationReq vntit T325 expiry;

NOTH:  The UE stores the deprionitisation request irvespective of any cell reselection absolute pricsity
assignments (by dedicated or common signalling) and regardless of RRC convections in E~-UTRAN or
other RATs unless specified otherwise.

1> inform upper layers about the failure to establish the RRC connection and that access barring for mobile
originating calls, mobile originating signalling, mobile terminating access and mobils originating C§ fallback is
applicable, upon which the procedure ends;

5.3.3.9 Abortion of RRC connection establishment

™

If upper Jayers abort the RRC couvnection establisbrmest procedute while the UE has notver entered
RRC CONNECTED, the UE shat

1> stop tmer T300, if running;

1> reset MAC, release the MAC co

ration and re~establish RLC that are established;

53.3.10 Handling of SSAC related parameters

Upon request from the upper lavers, the UR shall:

nt
Yall

Type? includes ac-BarringPerPLVN-List and th 7 consains

BarringPerPILMN

. arringPerPLVN entry with the plmn-Identityinderx cottesponding to the PLMMN selected by upper layers
{see I'S 23.122 {11}, TS 24,301 {35}

2> select the SC-Barring
apper layers;

PLMN eutry with the plina-Identitylndex corresponding to the PLMN selected by

2> in the remainder of this procadure, use the selected AC-BarringPerPLVIN entrv (Le. presence ot absence of
access barring parameters i this euny) ittespective of the cosunon access barring parawetets included in
SystemInformati

ckTyp

-
v
A

o,

@
3

2> in the remainder of this procedure use the common access barring parameters (Le. presence or absence of
these paramerters) included in SysteminformationBlockTvpe 2,

Veice and BarringTimeForMMTEL-Voice as follows:

[
\,

> set the local variables BarvingFactorForhMMTEL

2> if ssac-Barrix

MMTEL-Voice is present:

3> if the UL has one or more Access Classes, as stored on the USIM, with a value in the range [1..15, which
is valid for the U to use sccording to T8 22.011 [10] and T8 23,122 {111, and

WNOTE:  ACs 12, 13, 14 are only vatid for use in the home country and ACs 13, 13 are only valid for use in the
HPLMEN/ EHPLMN,

3> if, for at least one of these Access Classes, the costesponding bif in the ac-BarringForSpecial AC
contained in ssac-Barri ~Veice is set to zero:
4> sat BarringFactorFor’dMTEL~Voice to one and BarringTimeForbMMTEL-Voice to zeto,

3> elsa:

b al

actorFosMMTEL-Voice and BarringTimeForMMTEL-Voice to the value of ¢c-
ce

4> set Barring i
ctor and ac-BarringTime included in ssoc-BarringFordMTEL-Voice, respectively;

Barring
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2> else set Barringlactorforhi] ~Voice 1o one and Barring FimeForbMTEL-Veice to zero,

> setibe local vaviables BarringF

as follows.

2> if ssac-BarringForddMTEL-Video is present:

3> if the UE has one or more Access Classes, as stored onthe USIM, with avalue in the vange 11,15, which
is valid for the U¥ to use sccording to TS 22,011 [10] and T8 23,122 {111, and

3> if, fov st least one of these Access Classes, the corresponding bit in the ac-BarringForSpeci
contained W ssac-BarringlorMMTEL-Video is set to zew:

4> set BarvingFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;

3> else:

4> set BarringFactorForMMTEL-Video and BarringTimeFor.
BarringFactor and ac-BarringTime

! TEL-Video 1o the value of ac-
icluded in ssac-Barringl orbMMTEL-Video, respectively,

2> else set BarringtactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero,

1> forward the variables Barvi

Barringlactor ForMMITEL-Video and BarringTimelFor

-Voice,

53311 Access barmring check
1> if timer T302 or "Tharring” is running:

2> cousider access to the cell as barred;

fockType? includes "AC barrug parameter”;

> if the UL has one or more Access Classes:
valid for the UE to use according to TS

as stored on the USIM, with a value in the range 11..15, which is
1110} and TR 23.122 {11}, and

NOT ACs 12, 13, 14 are only valid for use in the home country and ACs i1, 15 are only valid for us

¥ in the
HPLMN/ BEHPLMN,

SpecialdC contained

2> for at least one of these valid Access Classes the corresponding bit in the ac-Barring
in "AC barring parameter” is set to ze

3> cousider ac

ess o the cell as not barred;
2> else:
3> draw a random muwber rand woiformly distributed in the vange: O < rand < 1;
3> if 'rand’ is lower than the value indicated by ac-BarringFactor included in "AC barriag parameter™:
4> consider access to the cell as not barred;
3> else:
4> consider access to the cell as barred;
> else:
2> consider access to the cell as not barred;
1> if access to the cell is barved and both timers T302 and "Thairing” are not mnning:
2> draw a tasdom sumber rand that is wsiformly distributed in the range O < rand < 1;

2> start timer "Tharring” with the timer value calculated as follows, using the ac-BarringTime included in "AC
barring parameter”:

“Tharring” = ((L7+ 0.6 « rand) « ac-BarringTime;
7m = S ;
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53.3.12 EAR check

The UE shall:

[

> if SystemiInformationBlockTypel4 is present and includes the eab-Param:

2> if the ead-Commen is tncleded in the eab-Paranz,

3> if the UL belongs to the categ

3= if for the Access Class of the UE, as stored ou the USIM and with a value {athe wange 0.9, the
corresponding bit in the eab-BarringBitmap contained in eah-Common is set 1o one;

4> consider access to the cell as barred,

4> consider aceess o the cell as votbaved due to BEAB;

o
V]

else {the eab~PerPLMN-List is included in the eab-Param).

3> select the entry in the eab-PerPLMN-List corresponding to the PLMN selected by upper layers (see TS

23.122 {11}, TS 24.301 35D

3> if the eah-Config for thet PLM is included:

and

4> if for the Access Class of the UH, as stored on the USIM and with a value in the range 0.9, the
corresponding bit in the eab-BarringBitmap contained in eab-Config is set to one:

3> consider access to the cell as barred;
4> clse:
5> consider access to the cell as not barred due to BAB;
3> else:
4> consider access to the cell as not bareed due to EAB;
> else:
2> consider acoess 1o the cell as vot barred due to EAB;
53313 Access barmring check for ACDC
1> if tirmer T302 is running;
2> consider access to the call as barred;

1> else if SysteminformationBlockType2 includes "ACDC barring parameter™

2> draw a random nyraber rond woiformiy distibuted in the range: 0 <rand < 1,

2> it 'rand’ is lower than the value indicated by ac-Sarringfactor included in "ACDC barring parameter”:

3> considet sceess to the cell as vot baived;

to the cell as barred;

\
o,
w
a

2> consider access to the cell as no¥ barved;

3GPP
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of UHs as indicated in the eab-Category contained in eab-Commion; and

4> if the UE belongs to the category of UEs as indicated in the eab-Category comained in eab-Cor
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1> if access to the cell is barred and timer T302 is not running;

2> draw g random nuwbet rand' that is eniformly distitbuted in the range 0 <rand < 1

me included in

" with the timer value calculated as follows, using the ac-Barrin

2> start timer "Tharring
"ACDC barring parameter”:

"Toarrdag" = (6.7+ 0.6 « rand) « ae-BarringTime.
534 initial security activation

5341 General

EUTRAN

UE

SecurityModeCommand

SecuritvModeCompleie |

P

Figure 5.3.4.1-1: Security mode command, successful

UE EUTRAN

SecurityModeCommand

SecuritvModel ailiirey

Figure 5.3.4.1-2: Security mode command, failure

The purpose of this procedure is to activate AS security upon RRC connection establishment.
5342 initiation
B-UTRAN initiates the security mode command procedure to a UE in RRC _CONNECTED. Moreover, E-UTRAN
applies the procedure as follows:

ed, Lo prior to establishment of SRB2 and/ or DRBs.

- when only SRBY is establig
5343 Reception of the SecurityModeCommand by the UE

The UE shall:

1> derive the Keaus key, as specified in TS 33,401 [32];
I> derive the Krrom kay associated with the integrityProtdlgorittun indicated in the SecurityModeCommand
message, as specified in TS 33.401 {32},
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est lower layers to verify the integrity protection of the Secur zryvmr( Command message, using the
him indicated by the integrityProtdigorithm as inctuded in the SecuritydiodeCommand message and the

Kzroim key;

1> if the SecurityModeCommand message passes the integrity protection check:

pheringd lgoritivn tvdicated o the
32}

2> derive the Kercene oy and the Bupene oy associated with the
SecurityModeCommand message, as specified in TS 33 401

2> if connected as an RN

3> derive the Kupus key associated with tqa integrityProtdigorithm indicated in the SecurityModeCommand
Y gri £

message, as specified in T8 33,401 [

2> coufigure lower layers fo apply integrity protection using the indicated algerithm and the Kerepe key
immediately, 1.2, integrity protection shall be appiied to all subsequent messages recelved and sent by the UE,
inctuding the SecuritvMlodeCoemplere messags;

e lower layers to apply ﬂp”rﬁrmﬂ using the indicated algorithm, the Krecene key and the Kupene key
ing he procecure, 1. ciphering shall be applied to all subsequent messages recefved and sent
xcept for the SecuritybodeCompicte message which is sent unciphered;

2> if conmected as an RN

]

> configure lower layers to apply integrity protection using the indicated algorithm and the Kyrin key, for
DRBs that are sebsequently configured o apply integrity protection, if any;

ty to be activated;

2> submit the SecuriyModeComplete message to lower layers for fransmission, upon which the procedure ends;

bt
v

else:
2> continue using the configuration uged prior Yo the reception of the SecurityModeCommand message, 1.e.
either apply integrity protection nor ciphering.

2> submit the SecurityModeF ailure message to lower layers for transmission, upon which the procedure ends;

535 KRC connection reconfiguration

5351 General

EUTRAN

o
=

RECConnectionRecanfiguration

RRCConnectionReconfigurationCompleie |
»>

Figure 5.3.5.1-1: RRC connection reconfiguration, successful
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UE BUTRAN

RRCCaonnectionReconfiguration

P RRC connecticn re-establishment
<

»
>

Figure 5.3.5.1-2: RRC connection reconfiguration, failure

The purpese of this procedure 1s to modify an RRC connection, e.g. to establish/ modify/ release RBs, to perform
handover, to setup/ modify/ release measurements, to add/ modify/ release SCells. As part of the procedure, NAS
dedicated information may be transferred from E-UTRAN to the UE.

53582 initiation

H-UTRAN may inidate the RRC connection reconfiguration procedure to a UE in RRC CONNECTED, E-UTRAN
applies the procedure as follows:

- the mebilityControllnfo is included only when AS-security has been activated, and SRI32 with at least one DRB
are setup and not suspcndcd,

- the establisment of RBs (othet than SRBI, that is established during RRC consection establistunent) is included
cnly when AS security has been activated;

- the addition of SCells is performed only when AS secutity bas been sctivated;

w

353 Reception of an RRCConnectionReconfiguration not including the
mobilityControlinfo by the UE

I the RRCConnectionReconfiguration message does wot include the mobilityControllnfo and the UE is able to comply
with the confignration included in this message, the UE shall:

> if this is the first RRCConnectionReconfiguration message after suzcessful completion of the RRC Conuection
Re~establishment procedure;

2> ye-establish POCE for SRBZ and for all IDR13s that are established, if any;
2> ve-establish RLC for SRI22 and for all DRBs that are establisted, i any;
2> if the RRCConnectionReconfiguration message inctudes the 2 llConfig:

3> perform the radio configuration procedure as specified in section 5.3.3.8;

il the RRCConnectivnReconfiguration message includes the radicResourceC

gDedicated:
3> perform the radio rescurce configuration procedure s specified in 5.3.10;

2> resurme SRBZ and all DRI3s that are suspended, if any;

NOTE 1: The handling of the radio bearers after the successful completion of the PDCP re-establishument, e.g. the
re-ttanstudssion of un owledged PDCP SDUS (as well as the associated status reporting), the handling
of the SN and the TIFN, is specified {a TS 36.323 [4

> O

_:,_rz

NOTE 2: The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration
used 1o resume these beaters.

2> if the RRCConnectionReconfiguration message includes the radioResource!

figDedicated,
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3> perform the radio resource configuration procedure as specified in 5.3.10;

NOTE

If the RRCComneciionReconfiguration wessage includes the csiablishme it of radio bearers other than
SRBI, the UTE may start using these radio bearers immediately, 1. e is no need to wait for an
cutstanding acknowledgment of the SecurinModeComplete messa,ge.

1> if the seceived RRCConnectionReconfiguration tnciudes the sCellToReleaselis

2> perform SCell release as specified in 5.3.10.3a;

1> if the recetved RRCConnectionReconfiguration includes the sCellTod ddidod]

2> gerform SCell addition or modification as specified i 5.3.10.3b;

1> if the r tionReconfiguration includes the scg-Configuration; or
1> if the cusrent UE configuration tnclndes one or more split DRBs and the received

ey

RRCConnectionReconfigiuration includes radioResourceConfigDedicated including drb-Tod ddModList:
> perform SCG reconfiguration as specified in 3.3.10.10;

1> ifther

ation includes the systeminformationBloc,

2> perform the actions epon reception of the SysteminformationBlockTepel message as specified 52,2,

A

if the RRCConnectionReconfiguration message includes the dedicatedinfoNASList:

-
v

2> forward each element of the dedicatedInfoNASList to upper layers in the same order as listed;

bt
v

econfiguration message includes the measConfig:

RS

if the RRCConnectio

2> perform the measurement configuration procedure as specified in 5.5.2;

—
v

perform the measurewent denmtity antovormous wwoval as specified in 5.5.2.

bt
v

if the RRCConnectionReconfiguration message inciudes the otherConfig

2> perform the other configuration procedure as specified in 3.3.10.9;

v

if the RRCConnectionReconfiguration message includes the s/-DiscConfig or si-CommConfig:

-

2> perform the sidelink dedicated configuration pocedure as

.\./

il the RRCConnectionReconfiguration roessage includes wlan-Offloadinfo:

2> perform the dedicated WL AN offioad configuration procedure as specified in 5.6.12.2;

1> submit the RRCCennectionReconfigurarionCompiete message to lower layers for transmission using the new
configuration, upon which the procedure ends;

5354 Reception of an RRCConnectionReconfiguration including the
mobitityConirolinio by the UE (handover)

{f the RRCConnectionReconfigurarion message includes the mobilityControllnfo and the UE is able to comply with the
configuration included in this message, the UE shail:

1> stop tmer T3 19, if munin

1> stop tmer T312, if running;

" s

I> grart timer T304 with the timer value set to 1304, as included in the mobdilinyControlinfo;

1> if the carrierFreq is taclnded.

2> counsider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity
indicated by the rargetPhysCellid,
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consider the target PCel H 1 be one on the frequeney of the source PCell with a phy
by the targetPhysCelil

2al cell idestity indicated

FL

1> start synchionising to the DL of the target PCell;

he UE should perform the handover as soon as possible following the reception of the RRC message
triggering the handover, which could be before confirming suctessful reception (HARQ and ARQ) of this
MEes5Ae.

i> reset MCG MAC and SCG MAC, if configured;

1> re-establish PRCP for all RBs that awe established;

NOT

5 2: 'The handling of the radic bfmevs aA=r the successful completion of ¢ blishment, e.g. the
re-transnssion of unacknowledged PDCP SDUs (as well as the associated status repmtmg), the handling

of the SN and the HFN, is spe uf&*d 6 TS 36.323 {8,

1> re-establish MCG RLC and SCG RLC, if configured, for all R8s that are established;

configure lower layers fo consider the 3Cells) other than the P3Cell, if configured, to be in deactivated state;

v

apply the value of the new UE-Tdentity as the C-RNTIL,

bt
v

v

if the RRCConnectionReconfiguration message inctudes the fil/Config:

[,

2> perform the radio confignration procedure as specified in section 5.3.5.8;

s

1> configure lower layers in accordance with the received radioReseurceConfigCommon;

[
v

configure lower layers in accordance with any additi
recetved mobilityControllifo,

sious, if included in the

nal fields, not covered in the pr

—
v

if the RRCCons

ionReconfiguration wesssge tnchides the radioResourceCon,

2> perform the radio resource configuration procedure as specified in 5.3.16;

Changelndicator vece

[
v

2H O s sei to TRUE:

2> gy aie the Kas key based on the Kaswe key taken into use with the latest successful NAS SMC procedure, as
specified in TS 33.401 [32];

> update the K key based on the current Keng or the NI, using the nextfHopChainingCount value indicated

in the securityConfighl(, as specified in TS 33.401 {32};

—
v

store the sextHopChainingCount valug,

bt
v

if the securinydlgorithmConfig is included in the securitvConfig HO:

[
\/

erive the Kerein key associated wi

the integrityProtdigorithm, as specified in TS 33,401 {321
2> if conpected as an BN:

3> derive the Kipin key

ssociated with the integrinpProidigoritiim, as specified in TS 33 401 [32];

2> derive the Krrcene Koy and the Kyeen Koy associsted with the cipheriagAigorithm, as specified ta TS 33.401

[324;

-
v
A

o,

@
3

> derive the Kreoin key associated with the current integrity slgorithm, as specified in TS 33.401 {32];
2> if comected as an RN

3>

> derive the Kurin key associated with the current integrity algorithm, as specified in TS 33.401 [32];
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e the Krecene key and the Kupene key associated with the curtent ciphering atgorithm, as specified in TS

[
v

integrity protection
configuration shall b'= anphcd to .LU sjosecucn' messages received and sent by the UL, including the message
used to indicate the successful completion of the procedure;

ity protection algorithu and the Karcin lxt/_y, e th
)

> configure lower layer& o apply the cipheting algorithin, the Krecew kov and the Kupene k‘w
guration shail be applied to all subsequent messages received and sent by the U
used to indicate the successful completion of the procedure;

the ciphering
g the message

if connected as an RN

[
v

cuxrent or

IToReleaselist:

> perform 3Cell release as specified in 5.3.10.3a;

v

-

if the received RRCConnectionReconfiguration includes the sCel{ToAddbod]

> perform SCell addition or modification as specified in 5.3.10.3b;

v

il the recetved RRCConnectionReconfiguration includes the

quration; oY

[,
v

if the current UE configuration includes one or more split DR8s and the received
RRCConnectionReconfiguration includes radioResourceConfigiedicated including drb-ToAddhodList:

> perform SCG reconfiguration as specified in 5.3.30.18;

v

il the recetved RRCConnectionReconfiguration includes te sysieminformationBlockType I Dedicated.

2> perfom the actions upon reception of the SvstemfnformarionBlociypel message as specified in 5.2.2.7;

1> perform the measurement relaied ac

bt
v

if the RRCConnectionReconfiguration wessage inciudes the measConfig:

RS

2> perform the measurament configuration procedure as specified in 5.5.2;

1> pedorm the measurewent identity antovomous removal as spectfied in 5.5.2 2a;
1> release reporiProximityConfig and clear any associated proximity status reporting timer;
1> if the RRCCennectionReconfiguration message includes the orherConfig:

2> perform the other configuration procedure as specified in 3.3.10.9;

1> if the RRCConnectionReconfiguration message includes the si-LiscConyig or si-CommConfig:

2> perform the sidelink dedicated configuration procedure as specified in 5.3.30.15;

-
v

if the RRCConnectionReconfiguration nmessage incudes wian-Offloadinfo:
if the RRCC tionReconfiguration message inctudes wian-Offloadinfo.

il

2> perform the dedicated WLAN offioad configuration procedure as specified in 5.6.12.2;

\,

~ sel the content of RRCConnectionReconfigurationComplete nessage as follows:

2> if the U has radio Huk failute or handover failure informa
RPLMN is inchuded in pimn-fdentityList stored in VarRLE

n available in VarRLF-Report and if the
DOrL

3> include rifnfodvailable,

2> if the UE has MBSFN logged measurements avaitable for E~UTRA and if the RPLMN is included in pimn-
IdentityLizst stored in VarLoghMeasReport and if T330 is not mwning!

3> include foghleasdvailableMBSFN,
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2> else if the U
[dentityList s

s logged measurerments available for E-UTRA and if the RPLMN is included in pi
d in FarleghMeasReport:

&

3> inciude the loghleasAvailable;

s

FailReport and if the

> if the UE has connection establishiment failure information available in VarConn
RPLMN is equal to plmn-Identity stored o VarConnEsiEailReport:

tFaillnfodvailable,

> “onnectionReconfigurationComplete message to lower layers for transmission;
1 y completes the random access procedure:

2> stop Hmer '1304;

P a[ sty the parts of the COT teporting configuration, the hcaulms mque CL nﬁgur ion and the sounding B3
configuration that do vot require the UE to know the | ;

2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFIN
of the target Pt H {e.8 meaﬁw')metn 9.\9;,, periodic CQF mpomng, >mtdu:mg request configwation,
sounding b

NOTE 3: Whenever the UE shall setup ot reconfig
applies the now configutation, except for th

ordance with a field that is received it
¢ ghove statements.

figuration in acc
Cases icr*swd by 4

Jo
;:’
.; =
2
I}
=3

2> if the UH is configured to provide [DC indica

ed an InDeviceCoexlndication message du
ConnectionReconfs

3> if the UE has transmitt
reception of the RR

g the last
ration message inciuding mobility

ond preceding
nlmll.’ljo

4> initiate trapswission of the mDeviceCoexindication message in accowdance with 5.6.9.3;
2> if the UH is configured to provide power preference indications:

3> if the UE has trangmitted a
reception of the

yormation message during the last 1 second preceding
‘ation message including mobilinControllnfo:

ansuission of the UFEdssistancelnformation message in aceowdance with 5.6.10.3;

rmationBlockTypel 5 is broadeast by the PCell:

essage during the last 1 second preceding reception
nobilityContrelinfo:

fu-l

4> ensure having a valid vession of SysteminformationBlockType 15 for the PCell;

8

=
)

4> detenmine the set of MBMS frequencies of interest in accordance with 5

accordance wit

4> jnitiate fransmission of the ABVSTnterestindication message

2> if Systeminforn nBlockT
linkUETuformati

ond preceding s

ypeld is broadcast by the target PCell; and the UE wansmitted a
a2 wessage lncleding commBxlnterestedFreq oy commTxResourceReq duting the la

ey

f the RRCConnectionReconfigiiration mes

t

ASL
e including mobilinControllnfo;

2> Iif SysteminformationBlockType] 9 1s broadeast by the target PCell; and the UE transmitted a
SidelinkUEInformation message including discRxlnterest or discTxResourceReq during the last I second

preceding reception of the RRCConnectionReconfiguration message lncluding mobilitConirolinfd:

3> initlate teanswission of the SidelinkUF Information nessage lu accordasee with 5,10.2.3;

2> the procedurs ends;

e UE is not req ine the SFN of the target PCell by acq
that cell before performing RACH access in the target PCell

o system information from
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5355 Reconfiguration failure

The UE shall:
1> if the UE is unable to comply with (pant of) the configuration inclnded in the RRCConnectionReconfiguration
Wessage:

ConsectionReconflguration WESSaEe;

2> coutinne usivg the coufiguration used prios to the reception of RR(Y
g £ ¥ ¥

2> if security has not been activated:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause other;

2> else:

3> iniiate the connection re-establishment procedure as specified in 5.3.7, upon which the connection
reconfiguration procedure ends;

WNOTE 1 The UE may apply above failure handling also in case the RRCConnecrionReconfiguration message
causes a protocol error for which the generic error handling as defined in 5.7 specitfies that the UE shall
ignote the message.

thi unable Yo comply with part of the configuration, it does not apply any part of the
configuration, i.e. there is no partial success/ faiture.
53586 T304 expiry (handover failure)
The UE ghall:
> i T304 expives (handover faihure):

dicated, is not

NOTE 1: Following T304 expity any dedicated preamble, if provided within the rach-Config
svailable for use by the UE anynwre.
2> revert back to the configuration used in the sourcs PCell, excluding the configuration configured by the
o

physicalConfigDedicated, the mac-MainConfig and the sps-Config;

2> store the following handover failure information in VarRLF-Report by setting its fields as follows:
3> clear the infornution tuchded tn VarRLE-Report, if any;

3> set the pimn-IdentityList to include the tist of EPLMNs stored bty the UE (i.e. includes the RPLMN};

3> setthe me S il to tnchude the RSRP and RSRQ, if available, of the source PCell based on
measurements collected up to the moment the UL detected handover failure and in accordance with the

following;

RSRQ-Type;

if the UE incindes rsrgResuit, include th

ells to include the best measured cells, other than the source PCall, ordered such
that the best cell is Usted first, and based on messuserments collected up to the woment the UE detected

handover failure,

4> if the UE wa
mieasResult,

rred o perform measuremants for one or more EUTRA frequencies, include the

4> if the UE includes rsrgResult, include the rsrg-Tvpe;

% was configured fo perform measurement veport;
clude the measResi{tListUTRA,

4> if the TTE was covfigured 1o perfotm wessutement reporting for one or more seighbouring GERAN
frequencies, include the measResuliListGERAN,

4> if the UE was configured to perform measurement reporting for one or more neighbouring
CDMAZO00 frequencies, include the measResultsCDMA 2006,
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4> for each neighbour cell included, inctude the optional fields that are available;
NOTE 20 The measured quantities are filtered by the 1.3 {ilter as couvfigurad in the mobility measwement

configuration. The measurements are based otk the time domain measurement resource reste

configured. Blacklisted cells are not requived to be reported.

3

v

4> include the locationCoordinates,

include the fiorizontalVelocity, if available;

ot th jm!e JPCellld 1o the global cell identity, if available, and otherwise to the
carder frequescy of the target PCell of the failed bandover;

m

3> inctude previeusPCelild and set it to the global cell ident
RRCConnectionReconfiguration mes

if detailed location inforntion s available, set the content of the locationind as follows:

of the PCell where the last
age including mobilitvControllnfo was received,

entity an

3> set the timeConniaifure to the elapsed time since reception of the last RRCConnectionReconfiguration

message including the moebilityControllnfo;
3> set the connectionl ailureType 10 'hof’,
3> setthe -RNTT to the C-RNTI used in the source PCell;

2> initiate the connection re-establi
reconfiguration ;,-Laceduw ends;

The UE may discard the bandover failure information, Le. release t
failure is detected, upon power off or upon detach.

MOTE 30 B-UTRAN may retrieve the bandover failure iformation usivg the UE tnfornwtion procedure

ReportReq set to true, as specified 6.5.3.
5357 Yoid

53.57a T307 expiry (3CG change failure)
The UE shall:

> if 7307 expires:

-

shment procedure as specified in 5.3.7, upon which the RRC connec

tion

. 48 hours after the

with #lf-

3GPP TS 36.331 V13.0.0 (2015-12)

1

NOTE 1: Following T307 expiry any dedicated proambie, if provided within the rach-ConfigDedicatedSCG, is vot

available foruse b; the UE anymore.

2> {nitdate the SCG failure information procedure as specified in 5.6.13 to report 8CG change £

o
s
13
e

Radio Configuration involving full configuration option
The UE shall:

1> release/ clear all current dedicated radio configurations except the MUG C-RNTY, the
counfig
configuration;

NOTE Radnn configuration is not just the resource configuration but includes other configurations like

uration and the PDCP, RLC, logical channe! configurations for the RBs and the mggcd measur

1> if the RRCConnectionReconfiguration message inchudes the mokilityControllnfo.

2> velease/ clear all current common radio configurations;

2> yse the default values specified in 9.2.5 for timer T310, 1311 and constant N310, N311;

3GPP
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2> use values for timers T301, 1310, T311 and constants N3 10, N311, as inctuded in ue-Zimer:
received in SysteminformationBlockvpeZ;

1> apply the ration as specified in 9.2.4;

apply the defanit semi-persistent scheduling configuration as specified in 9.2.3;

1> apply the default MAC main configuration as specified in 9.2.2;
1> foreach s ty vae included s the srb-TeAddVs # (SRB reconfiguration):

> apply the specified configuration defined in 9.1.2 for the corresponding SRB

edin2.2.3 1 for SRBLorin 9252

2> apply the cotresponding default RLC configuration for the SRB spec
for SRE2;

sonel configuration for the SRE as specified in 9.2.1.1 for SRB1 ov

..1},] n;htiwm w kmwn state fmm wh‘u h rhe ")f,mmbumivon message cas do Quther configuration
1> for each eps-Hearerdeniity value included in the drb-TodddModList that is part of the current UE configuration:
2> release the PDCP entity;
2> release the RLC entity or entities;
2> elease the DTCH logical channe!;

2> velease the drb-identity,

NOTE 3: This will retain the eps-beareridentity but remove the DRBs including drb-identity of these bearers from
1 UE coufiguration and trigger the setup of the DRBs within the AS in Section 5.3.10.3 using

owfiguration The eps-bearerfdentisv acts as the anchor for associating the released and te-selup

ent UE configuration but not part of the drb-

2> perform DRI release as specified in 5.3.10.2;

536 Counter check

53.8.1 General

UE TRAN

(.4
-]

CounterCheck

CounterCheckResponse

Figure 5.3.8.1-1: Counter ¢heck procedure

The counter check procedure is used by E-UTRAN to reques
cach DRB. ‘W)rc specifically, the TR is requested 10 check U, for each DRB, the miost signif
watch with the values tudicated by E~-UTRAN,

est the UE to verify the amount of data sent/ received on
icant bits of the COUNT
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‘The procedure enables B-UTRAN to detect packet insertion by an infruder (4 'man in the middie’).

5382 initiation
H-UTRAN initiates the procedure by sending a CeunterChieck message.

NOTE: E-UTRAN may initiate the procedure when any of the COUNT values reaches a specific value,

5363 Reception of the CounferCheck message by the UE
Upon receiving the CounterChech message, the UE shall:
> for each DRB that is established:

2> if no COUNT exists for a given direction {uptink or downlink) because it is a uni-directional beaver
configured only for the other direction:

3> gssume the COUNT value o be 0 for the unused direction;

2> If the drb-Idestity is vot included in the drb-C

3> inctude the DRB in the drb-Counrinfolist in the CounterChecikesponse message by including the dib-
ldentity, the count-Uplink and the count-Downiink set10 the v, alw, of the corresponding (,OUI\ T

2> else if, for at least one direction, the most significant bits of the COUNT ame different from the value
indicated in the drb-CountMSB-infolist.

3> inciude the DRB in the drb-Couniingo,

=Uiniink and the conrt

in the CounterCheckResponse teessage by including the drb-
25,

Identity, the connt ~Downiink set to the value of the corresponding COUNT;

CouniMSB-InfoLisi in the CounterCheck message that is not

1 the drb-CountinfoList in the CounterCheckResponse me scag; by including the drb-
Jc and the count-Downlink with the most significant bits set identical to the

B-InfoList and the least significant bits M:? o zere;

s for transmission upon which the procedure ends;

bt

5.3.7 RRC connection re-astablishment

EUTRAN

RRCConnectionReestabl

shmeniReguest

RRCConnectionReestablishment

BRCConnectionReestablishimentComplete

Figure §.3.7.1-1: RRC connaction re-astablishment, succassful
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The purp
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we
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RRC uO'lIlECtl
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UE EUTRAN

RRCConnectionReestablishmentRequest

RRCConnectionReestablishmentReject

Figure 5.3.7.1-2: RRC connection re-establishment, failure

se of this procedure is to re-establish the RRC connection, which involves the resumption of SREB1 operation,
re-activation of security and the configuration of only the PCell.

T8 i RRC

nue the
ug

CONNECTED, for which secutity bas been activated, may initiate the procedure v order to conti
The connection re-establishiment succseds only if the concerned call is prepared i &, has a vab

context. [n case H-UTRAN acceﬁts the re-establishiment, SRE1 op'=ratnon resumas while the operation of other radio
bearars remains suspended. If AR security has not been activated, the UE does not initiate the procedure but nstead

res to RRC_IDLE divectly.
UTRAN applies the procedure as follows:
- toreconfigure SRBI and io resume data travsfer ondy for this RB;

- fore-activate AS secwrity without changing algorithims.

53.7.2 initiation

The UE
of the following

Upon initiation of the procedure, the UT

Tigl] only initiate the procedure whes AS security has been activated. The UE initiates the procedure when one
conditions is met:

> ypon detecting radio link fallure, in accordance with 5.3.11; or

-

allure, in accordance with

> ypon hasdover 3.5.6; or

> ppon twwbility frome B-UTRA failere, in accotdance with 5.4.3.5; or
1> upon integrity check faiture indication from lower layers; or

in accordance with 33.3.5;

onan RREO conuection reconfiguration faill
up £

e

[
v

stop timer T310, if mnning;
1> stop tmer T312, if minsing:
1> stop timer 1313, if mnuing;
1> giop timer T307, if mnning;
start timer T311,;

1> suspend all RBs except SRBO;

v

woser MAC,

v

release the MOG SCell{s), if configured, in accordance with 3.3.10.35;

[,

\/

apply the default physical channel con

ation as specified in 9.2.4;

1> for the MCG, apply the default semi-persistent scheduiing configuration as specified in 9.2.3;

G272

1> for the MCG, apply the default MAC main configuration as specifie
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1> release powerPrefindicationConfig,

red and stop timer T340, if running;
1> wlease reportProximityConfig asd clear any associated proximily status seporting timet;
1> release obfainLocationConfig, if configured;

1> release ide-Config, if configured;

1> release measSubfiamePatrernPCell, i

onfigurad;
i> release the antire SCG configuration, if confi
TodddModListSCGy;

except for the DRB configuration {as configured by drb-

&

=

=t

1> release noics-info for the #Cell, if configured;
1> if connected as an RN and configured with an BN subframe configuration:
2> release the RN subframe configurstion;

1> perform cell selection in sceordance with the cell selection process as specified in TS 36.304 [4];

5373 Actions following cell selection while T311 is running

Upon selecting a suttable E-UTRA cell, the UE shall:
i> stop timer T311;

1> start timer T301;

the timeAlignmentTimerCommon tuchaded i SystemInformationBlockType 2,

iate transmission of the RRCConnectio

cestablishmentRequest message in accordance with 3.3.7.4;

This procedure applies also if the UE retumns fo the source PCell

1> if the selected cetl is a UTRA cell, and if the UE supports Radio Link Failure Report for Inter-RAT MRO,
include selecter 4 i the VarRLF-Report snd set it to the physical cell identity and carvier frequency

of the selacted U

1> perform the actions upon leaving RRC CONNECTED as specified in 5.3.12, with release cause RRC
connection faiture';

5374 Actions related to fransmission of RRCConnectionReestablishmeniRequest
message

{f the procedure was initiated due to radio link failure or handover failure, the UH shall:

id tn the ForRLF-Report to the global cell identity of the selected cell;

1> setthe reestablishment

The UE shall set the coments of RRCConnectionReestablishmentRequest message as follows:

[,
v
@
@
2
-
=3
&
=
@
ey
™
&
3
=
<
£
jicd
iy
4
o
=
@

NTT o the C-RNTT used {n the soutce PCell (handover asd mobility from BE-UTRA failure) or nsed
in which the trigger for the re-establishment occuived (other cases);

-

2> set the physCelild to the phy
P

Lailure) or of the PCell in w

cell identity of the source PCell (handover and mobility from BE~-UTRA
the trigger for the re~establishwent occuried (other cases),

2> set the shorfMAC-] to the 16 least significant bits of the MAC-1 calculated:

3> ove

he ASN.1 encoded as per section 8 (i.e., a multiple of 8 biis) VarShortMAC-Inpur;
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3> with the Kr RrCin: Ke¥ and
mobi n B-UTRA
(other cases); and

tegiity protection algorithm that was used in the source PCell (handover and
failure) or of the PCell in which the trigger for the re-establishment occurred

3> with att input bits for COUNT, BEARER and DIRBCTION set to binaty ones;

—
v

setthe reestablisimmeniCause as follows:

2> if the re-establishument prozedure was initiated due to reconfiguration failure as specified in 5.3.5.5 (the UE is
unable to cormply with the reconfiguration):

stablishimentCauise 1o the value reconfigurationFailure;

2> clsc il the re-establisbunewt procedure was initiated due 1o hasdover failure as specified in 5.3.5.6 (lua-LTE
handover failure) 01 5.4.3.5 (inter-RAT mobility from EUTRA fatlure):

3> set the reestablishmentCause to the value handoverF aiiure,
2> else:

3> set the reestablishmentCause 10 the value otherFailure,

The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.

5375 Reception of the RRCConnectionReestablishment by the UE

5

NOTE 1: Prior to this, lower layer signalling is used to allocate a C-RNTL For further details see TS 36,321 [6];

The UE shall;

~

1> consider the current cell to be the PCell;

> re-establish PLCP for SRBIL;

1> re-establish RLC for SRBI;

1> perform the radio resource configuration proc ed ¢ in accordance with e received

201X
radioResourceConfiglledicated and as specified in 5.3.10;

NOTE 2: E-UTRAN should not transmit any message on SRB1 prior o receiving the
RRCConnecti stablishmentComplete wessage.

1> update the Keng key based on the Kasve key to which the current g 15 associated, using the
nextHopChaining Count value indizated in the RRCConnectionReestablishment message, as specified in TS
33,401 [32]:

¥

1> store the nextfHopChainingCount v

1> derive the Kreein key associated with the previously co
[321,

ority algotithoy, as specified in TS 33,401

1> derive the Kercene key and the Kypen key associated with the previously configured ciphering algorithim, as
specified in TS 33.401 [32];

1> if connected as ag RN

QA
5

2> derive the Kupin key associated with the previousty configu ntegrity algorithm, as specified in TS 33,401

-

1> configure lower layers to activate integrity protection using the previ ously configured algorithm and the Kerci
key immediately, Lo, integrity protec\io*i shaii be applied to all subsequent messages received and sent by the
UE, including the message used to indicate the successfit compleno“ oi the procedure;
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1> if connected as an RN

1
i

L> if SvstemlnformationBlock!

2> configure Jower Jayers 1o apply integrity protection using the previously cousfigured algotithw and the Kypiu
a2

key, for aub eou"nﬂy resumed or subsequently established DRBs that are configured to apply integrity
protection, if any;

> coufigure lower layets to app‘v ciphering using the proviously ¢
key immediately, i.e., ciphering shall be applied o all subse
ding the message usad 1o indi L the successful

uted algorithn, (he Krpcen key and the
vent messages received and sent by the UE,
the procedure;

figr
-
o

1
I

nt completion o

> setibe content of ete message as follows:

Ul has radio ok failuse or handover failure information av. “abb in FarRLF-Report and if the

s included in pimn-ldentitylist stoved in VarRL

3> inctude the rif-Infodvailable;

E-UTRA aud if the RPLMN s tnchuded in plmn-

2> if the UE has M’BSFI\. logged mmsuremmts ava
3 10t Tuning:

Identity ved in VarLoghfeasReport and if

3> include loghfeasdvailabledMBSFN,

2> else if the UL has logged measurements available for B-UTRA and if the RPLMN is included in pimn-

d in FarleghMeasReport:

3> inciude the loghleasAvailable;

2> if the UE has connection establishment failure information available in VarConnE
RPLMN is equal to plmn-Identity stored o VarConnEsiEailReport:

tFailReport and if the

3> include the connlistFaitinfodvailable;

> perform the measurement related actions as specified in 5.5,

6.1;

> perform the measurement identity antonormouns temoval as sy

> submit the RRCConnectionReestablishmentComplete message to lower layers for fransmission;

> {0 SysteminformationBlockType 15 1s broadcast by the PCell:
2> if the UE has transmitied an MEMSInterestindication message during the last 1 second preceding detection

of radio link failure:

3> ensure having a valid version of SysteminformationBlockType!5 for the PCell;
3> detetmine the set of MBMS ftequencies of twierest in accordance with 5.8.5.3;

Sluterestindication message in accordance with 5.8.3.4;
I |

3> initiate transmission of the A

¢]8 15 broadeast by the PCell; and the UE transmitted a SidelinkUEInformation

b2
message including commRyxinierestedlreq or commIxResourceReg during the last 1 swond preceding detection
of radio link fasture; or

kTypel? is broadcast by the PCell; and the UE transmitted a SidelinkULTnformation
onterest or discTxResourceReg during the last I second preceding detection of radio

link failure:

2> initiate transmission of the Sidelink

“information message in accordance with 3.18.2.3

> the procadure ends;

7.6 T311 expiry

Upon T311 explsy, the UE shall:

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC

connection failure';
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53.7.7 T301 expiry or selected cell no jonger suilable
The UE shall:
1> if timer T301 expires; or
I> if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 36,304
[4}:
2> perform the sctions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause RRC
connection failure’;
53.7.8 Reception of RRCConnectionReestablishmeniReject by the UE
Upon receiving the RRCConnectionReestablishmentReject message, the UE shall:
1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
conmection failure’;

538 RRC connection release

53.8.1 General

UE EUTRAN

RRCConnectionRelease

Figure 5.3.5.1-1: RRC connestion release, successiul

ccedure s to release the RRC connection, which includes the release of the established radio
Adlo tesources.

The purpose of this ¢
boearers as well as

5382 initiation

E-UTRAN initiates the RRC conuection release procedure fo 3 UE in RRC_CONNECTED.

5383 Reception of the RRCConnectionRelease by the UE
The UE shall;
ause 60 ms from the moment the RRCConnectionRelease

ets indicate that the receipt of the RRCConnectionRelease
ichever is eartier;

1> detay the following actions defined in this sub-cl:
wessage was received or optionally when lower
wessage has been successfully acknowledged, w

v

-

if the RRCConnectionRelease message includes the idiedModedobilityControdl

"

2> gtore the cell reselection pi

ty information provided by the idleModeidobilityControilnfo;
2> il the £320 Is eluded:
3> start timer T320, with the timer value set according to the value of 1220,
> else:
2> apply the cell reselection priority information broadcast in the system information;

o

1> ifthe releaseCause received in the RRCConnectionRelease message indicates loadBalancingTAURequired.
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fie actions upon leaving RRC CONNECTED as specified in 5.3.12, with release cause "load

4
o,

2> performt
balancing TAU requi

else if the releaseCause weeived in the RRCConnectionRelease

[
v

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback

High Priority’;

bt
v

else:
2> if the extendedWaitTime is present and the UE supports delay toletant access:

3> forward the extended WaitTime to upper layers;

2> perform the sctions upon leaving RRC CONNECTED as specified in 5.3.12, with release cause 'other’;

5.3.8.4 T320 expiry
The U shall:

> i T320 expires:

2> if stored, discard the cell reselection priority information provided by the idleModeddobilinControilnfo ot

therited from anothet RAT;

cell reselection priority information broadcast in the system information;

538 RRC connection release requested by upper lavers

5.3.9.1 Generad

The purpose of this procedure is to release the RRC connaction. Access to the current PCell may be barred as a result of

this procedure,

NOTE: Uppu layers voke the procedure, e.g. upon determining that the network bas failed an authentication
351
5392 Initiation
The UE twitiates the procedute when upper layers request the wicase of the RRC conuection. The UE shall not
the procedure for power saving purposes.

1> if the upper layers indicate barring of the PCell:
2> {reat the PCell used prior to entering RRC_IDLE as batred according to TS 36,304 [4];

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other”,
5.3.10 Radio resource configuration

53,100 General
The UE shall:
1> if the recetved radieResourceConfigDedicated includes the sib-TeAdddModList:

> perform the SRE addition or reconfiguuation ss specified in 5.3.10.;

bt
v

if the received radioResource ConfigDedicated includes the drb-ToReleaseList:

2> perform DRB release as specified in 5.3.10.2;

3GPP
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1> if'the received radioResourceCo cated includes the drb-ToAddModList:

2> perform DRB addition o teconfligusation as specified in 5.3.10.3;

i> if the received radieResourceConfigDedicated includes the mac-MainConfig.
2> perform MAC main reconfiguration as specified in 5.3.10.4;

1> if the received radioResource ConfigDedicated includes sps-Config:
2> perform SPS reconfiguration sccording to 5.3.10.3;

1> if the received radioResource Config Dedicated tnchudes the physicalConfigDedicated.
2> recontigure the physical channel configuration as specified in 5.3.10.6.

1> if the recetved radioResource ConfigDedicated includes the #{f-TimersAndConstants:
2> reconfigure the values of timers and constasts as specified in 5.3.10.7;

ys

1> if'the received radioResourceConfigDedicated lncindes the measSubframePatternCell.

2> reconfigure the Hme domain measyrement resoutce vestriction for the serving cell as specified in5.3.10.3;

v

if the recelved radic.

ourceConfigDedicated inchudes the naics-Info.

-

2> perform WAILCS neighbour cell information reconfiguration for the PCell as specified in 5.3.10.

il the received RadioRes

.\./

ell includes the naics-Info:

sration for the PSCell as specified in 3.3.10.13;

—

2> perform NAICS neighbour cell information reconfiguration for the 3Cell as specified in 5.3.106.13;

5.3.10.1 SRE addition/ modification

1> for each srb-Identity value included in the srb-Todadbiodlist that is not part of the current UE configuration
{SRB establishment):

i.2 for the cotresponding SRB;

2> apply the specified configuration defined in 9 ;
> gstablish a PDCP entity and configure it with the current (MCQ) saeurity configuration, if applizable;

2> gstablish an (MCG) RLC eutity in accordance with the re

2> establish a MCG) DCCH logicsl channel in accordance with the received logical
the logical chaunel identity set in accordance with 9.1.2;

ChasmelConfig and with
1> for each srh-Jdentity vaine incltuded in the srb-TodddidodList that is part of the current UE configuration (SRB
reconfiguration):
2> reconfigure the RLC entity in accordance with the received le-Config,

2> reconfigure the HCCH logical chaunel in accordance with the received logicalChaonnelConfig,

53.10.2 DRE release

1> fov each drb-Tdentity value tocluded inthe drb-ToReleaselist that is part of the curtent UE configuration (DRB
release); or

I> for sach drb-identity value that is to be released as the resudt of full configuration option according to 5.3.3.8;
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2> yelease the PDCP enty

2> release the RLC entity ox entitie

2> release the DTCH logical channel;

ved due to bandover:

1> if the procedure was irigg
2> indicate the release of the DRB(s) and the eps-Beareridentity of the released DRB(S) to upper layers after

successiul handover;

2> indicate the release of the DRE(s) and the eps-Beareridentity of the wleased DRB(s) io upper lavers

immediately.

e a5 orwoneous i the drb-ToReleaseList includes avy drb-Tdentity

NOTE:  The UE does not consider the mess:
¥ UF

value that is not part of the current UE configuration.

53103 DRB addition/ moditication
The UE shall;
1> fov each drb~Identity value tuct part of the corrent UE configuration

nded tnthe drd-TodddlfodList that is tot
{DRB establishwent toehuding t

he case when fall configuwation option 15 used):
2> if dib~TeAdddModListSCG is not received or does not include the drbJdentity valuve (i.e. add MCG DRBY:
1 and in accordance

ent MOCG security configuration

3> establish 2 PDCP eutity and configure it with the cu

with the received pacp-Config;

es in accowdlance with the received ric-

3> gstablish an MCG DTCH logical chaanel in accordance with the received logicalChannelldentity and the

received logicalChamelC

2> if the KRCConnectionReconfigitration message inciudes the fiiliC
7, 47 4

inctuded eps-Bearevidentity,

3> associate the established DRE with correspondl

te the establishment of the DRIA(s) and the eps-Bearerldentify of the established DRB(s) to upper

> fov each drb~fdentity value tuchuded tnthe drd-ToAdddodlist that is part of the curtest UE configutation (DRB

reconfiguration):

\,

SCG s vot received or does not inclede the deb-Tdendity value:

2> if deb-TodddMoc
3> if the DRE indicated by drb-Idenrity is an MCG DRE {reconfigure MCG):

if the pacp~Config is included:

5> recounfigure the PDCP entity in accordance with the recetved pdep-Config,

4> if the rie-Config is inchuded:

5> reconfigure the RLT entity or ewities in accordance with the received rle-Con

4> if the logicalChanne{Config is included:

figure the DTCH logical charmel in aceordance with the received logic

5> pecoi
curceConfiguration {5 not supported.

Reamoval and addition of

Z
<
o
o]
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53.10.3a1 DC specific DRB addition or reconfiguration
For the drb-ldentity vatue for which this procedure is initiated, the UE shall:

1> if drd-ToAddModListSCG is received and includes the drb-Idensity value; and drb-Identity value is not part of
the cuivent UX configuration -(1 =) JC specitic DRB establishment):

2> Iif deb-TodddModlLizt is received asd includes the arb-Tdentity value (Le. add split DRBY:

> gstablish a PDCP entity and configure it with the current MCG security configuration and in accordance
with the pdep-Config included in drb-ToAddblodLi,

]

3> establish an MCG RLC entity and an MCG DTCH legical channel in accordance with the ric-Conyig,
logicalChanneildentity and logicalChannel{Config included in drb-Tod ddilodList,

3> establish an SCG RLC entity and an SCG DTCH logicat ¢ I’{ntih in accox dti(;t‘ with the ric-ConfigSCO,
logicalChannelidentitySCG and jogicalChannelConfigSCG included in drb-ToAddModListSCG,

3> gstablist a PDCP entity and configure it with the current 3CG security configuration and in azcordance
with the pdep-Config inzluded in drd-TodddifodListSCG,

3> g tabLsn an SCG RLC entity or entities and an $SCG DTCH logical channel in accordance with the ric-
eSCG, logicalChannelldentinySCG and logica Chawze.’( ‘orfigSTUG included in drb-

t of the DRB(s) and the eps-Beareridentity of the established DRB(s) to upper

{ie. DC specific DRB mo

ation; drb-TodddModList and/ or deb-Tod

2> if the DRB indicated by drb-identity is a split DRB:

3> if drb-ToAdddModList is weceived and inchudes the drb-Identity value, while for this entry drb-TypeChange
is {ncluded and setto MG (Le. split to MCG):

4> release the SCG RLC entity and the SCG DTCI logical channel;

4> reconfigure the PDCP entity in accordance with the pdep-Config, if included in drb-ToAdddModList,

4> reconfigure the MCG RLC entity and/ or the MCG ITCH logical chaunel i accordance with the #/c-
Config and logicalChannelC

onfig, if included in grd-TedddifodList,

3> else (Le. reconfigure split):

4> reconfigure the PDCP entity in accordance with the pdep-Config, if included in drb-ToAdddModList,

4> reconfigure the MCG RLC entity and/ or the MCG ITCH logical chaunel i accordance with the #/c-
Config and logicalChannelConfig, if included in drb-Tod ddModList,

4> reconfigure the SCG RLC entity and/ or the SCG DTCH legical channel in accordance with the rie-
ConfigSCG and logicalChanneiConfigSCG, if included in drb-TedddModListSCG;

§

2> {{ the DRB indicated by drb-ldentity is an 3CG DRB!

3> if grb-TedddifodList is received and incindes the drb-Identity value, while for this entry drb-TypeChang
is {ncluded and set to reMCG (Le. SCG to MCG):

3

4> reconfigure the PDCP entity with the current MCG security configuration and in accordance with the
pdep-Config, if included in drb-Tod ddidodList;

o
)

reconfigure the SCG RLC entity or entities and the SCG DTCI logical channel to be an MCG RLT
entity or entities and an MCG DTCH logical channel;
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igure the MCOG RLC entity or entities and/ or the MOG DTCH logical channel in accordance
rlc-C'onfig, logicalChannelldentity and logicalChannelConfig, if included in arb-
Mdodlist,

3> else (Le. drb-ToAddModListSCG is received and includes the drb-fdentity value ie. reconfi,

4> reconfigare the PDCP entlty {n accordance with the piep-Config, if included to drb-
TodddMiodlistSCG,

4> reconfigure the SCG RLC entity or entities and/ or the SCG DTCH logical channel in accordance with
the Hle~-ConfigS8CG 2G, i incleded in dib-ToAddModLi

TG and f

> if the DRB indicated by drb-Identity

3> if drb-Tod ddiiodListSCT is recetved and includes the dib-Identity vaine, while for this ¢
inctuded and set to split (l.e. MCG to split):

deb-Type is

4> reconfigure the PDCP entity in accordance with the pdep-Config, if included in drd-ToAddModList,

4> reconfigure the MCG RLC entity and/ or the MCG DTCH logical chaunel i accordance with the #/c-
Config and logicalChanne!Con, 5t

if included in drb-TodddModlis

=

4> <tabhsn an SCG RLC entity and an SCG DTCH logical channel in accordance with the ric-
figSCG, logicalChannelidentitySCG and logicalChanne!ConfigSCG, included in drb-
TodddModListSCG,

3> else (ie. drb-Type is included and se¥ to seg i.e. MCG o SCGY:

4> reconfigure the PDCP entity with the curtent SCG security cosfigeration and in accordarn
pdep-Config, if included in dib-ToA ddbodListSTG,

4> reconfigure the MCG RLC entity or entitdes and the MCG DTCH logical channel to be an 8CG RLC
entity ot entities and an SCG DTCH logical chamnmel;

4> reconfigure the SCG RLC entity or entities and/ or the SCG DTCH logical channel in sccoimdance with
the #lc-ConfigSCG, logicalChannelldentitySCG and logicaiChannelConfigSCG, i inctuded in drb-
TodddModListSCG,

SCell release

1> if the release is wiggered by reception of the sC leaseList or the s

CeliToReleaselistSCG

2> for each s¢

elilndex value included either in the sC

ToReleaselist ot in the s

iIToReleaselis:

3> if the curtent UE configutstion includes an SCell with value sCellindex:

release the SCell;
1> if the relesse is tiiggered by BRC comection re~establishuent:

2> release atl 8Cells thar are part of the current UE configuration;

5.3.10.3b SCell addition/ modification

1> for each sCelllndex value included either

in the sCeliTodddModList or inthe sCellToAddModListSCG that is not
part of the current UE configuration (SCelt

addi i iony:

2> add the SCell, corresponding to the celifdentification, in accordance with the
rc*axo[\’esomu@’pmf g Com nonbt ‘ell and mdm[\ewurre onﬁgDedimtedSCe[[, both included either in the
sCellToAddModList or in the sCel{ToAddModListSC

2> configure lower layers to consider the 3Cell to be in deactivated state;
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2> for each measld included in the meas/alList within VarddeasConfig:
3> if SCells ate not applicable for the associated measyurement; asd

3> if the concerned SCell is included in cefis?riggeredList defined within the FarddeasReportList for this

measld:
4> remove the concerned SCell from cellsTriggeredList defined within the VardfeasReportList for this
measid,

1> for each sCelllndex value included either in the sCellTodddMopdList or in the sCellTo.
part of the current UE configuration {5Cell modification):

AddModListSCG that is

2> modiy the SCell configuration iu accordance with the radivRescurceConfigDedicaledSCell, included either

in the sCellTodddMiodList or in the sCeliToAddModListSCG,

53.10.5¢ PSCell addition or modification

The UE ghall
1> if the PSCell is vot part of the current UE configeration (Le. PSCell addition):

2> add the PRCell, correspoanding to the cellidentification, in accordance with the received
radioResourceConfigCommonPSCell and radioResource ConfigledicatedPSCi

2> configure lower layers to consider the PSCell to be in activated state;

1> if the PSCell is part of the curtent UE configuuation (i.e. PSCell modification):

2> modify the PSCell configuration in accordance with the received radioResourceConfiglhedicatedPSCell;
5.3.104 MAC main reconfiguration

1> if the procedure is triggered to perform SCG MAC wain weonfiguration

2> it 8CG MAC is not part of the current UE configuration (1.e. SCG establishment):
3> greate an SCG MAC entity;

2> reconfigare the SCG MAC wain configuration as spocifi

cified in the followiog Le. assuming it concerns the
SCG MAC whenever MAC main configuration is referenced and that it is based on the received mac-

MainConfigSCG instead of mac-MainCenfig:

1> recenfigure the MAC mais configuration in accordance with the received mac-Mei

fig othet than stag-
ToReleaseList and stag-ToAddModList,

1> if the rezeived mac-MainConfig inctudes the stag-ToReleaselist.

TaN;

2> for each STAG-{d value included in the stag-ToReleaselist that is part of the current UE configuration:

3> release the STAG indicated by STAG-

onfig includes the stag-ToAddModList.

if the received mac-Mi

i
1

stag-ToAddMpdList that is not part of the current UE configuration (STAG

adfhtm‘., :

3> add the STAG, cortespond

'L
@
‘5

e sfag=ld, in sccordance with the received timed lignmentTimerSTAG,

> for each stag-ld vatue included in stag-ToAdaModList that is part of the current UE configuration (STAG
modification):

3> recontigure the STA

timeAlignmentTimerSTAG,

4119,

ponding to the sfag-/d, in accordance with the received
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53.10
The UE shall:

1> reconfigure the se

1> il the antennalnfo-ri0 is included i the veceive
that was received by the UE was antennalnfo (w.

mi-persistent scheduling in accordan

82 3GPP TS 36.331 V13.0.0 (2015-12)

Semi-persistent scheduling reconfiguration

ce with the received sps-Config,

Physical channel reconfiguration

3y

o =

ad physicalConfig ted and the previous version of this e
without suffix i.e. the version defined in REL-8):

2> apply the default antenna configuration as spacified in section 9.2.4;

1> if the cqi-ReporiConfig-r

2> apph

1> reconfigure the physical channe! configuration in accordance with the recets

1> {{ the antennal,

Hs included in the received physicalConfi
field that was received by the

N

UE was cgi-
the default CQI reporting configura
Application of the default configura

7o is included and set to explicitValie:

nd the previous version of this

ffix i.e. the version defined in REL-8):

portConfig (without suf’

tion as specified in 9.2.4;

ton involves release of all extensions introduced in REL-9 and later.

red physicalConfigDedicated,

2> if the configwred transmissionMode is tml, im2, tm3, tmé or tm7; o

2> if the configured rransmi

2> if the configured fran

is set to anl:

3> pelease ri-Config

4

1> else

if the antennalnfo

2> release ri-Configing

B

The UE shall:

1> if the recetved rif

2> yse values for timers T301, T310, T3

ndex in cgi-ReportPerio
is included an

cgi-ReportPeriodic, i pr

ionddode is tm& and pmi-RI-Report is uo¥ preseut; or
smissionhode is tm3 and pmi-Ri-Report is not preseat; or

> if the configured fransmissioniode is im% and pmi-Ri-Report is present and anfennaPortsCount within csi-

dic, if previousty configured;

d set to defanltValue:

eviously configured;

Radio Link Failure Timers and Constants reconfiguration

TimersAndConstants is set to release:

311 and constants N310, N311, as included in ue-TimersdndConstants

received in SysteminformationBlock] y,';V?

1> else

2> reconfigure the value of timers and constants in accordanc

\/

ifthe

-

2> stop timer T313, if rony

2> telease the valne of timer

[,
[at
o,
o
et

2> reconfigure the val

celved rif-TimersAndConstants

ne of timets and constants in accondance with re

ce with weeived ri~7i i ndConstants,

sSCG is sat to release:

{3 as well as constawts n313 and n3i4,

cetved rif-TimersdndConstantsSt
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5.3.10. Time domain measurement resource restriction for sendng cell
The UE shall:
1> if the recetved measSubframePaiternPCell is set to release:
2> release the time domain measurement resontce xestriction for the PCell, if previously couvfigured
1> else:

2> apply the tine dowain weasutement resource restction for the PCell in accordasce with the recetved
neasSubfiamePatternPCell;

5341

10.9 Other configuration

shall:

1> il the received ofherConfiy includes the reportProximit;

2> if preximitylndicationE UTRA is set to enabled.

3> consider itself to be configured to provide proximity indications for E-UTRA frequencies in accordance

with 5.3.14;

> else:

3> consider itself not to be configured to provide proximity indications for E-UTRA frequencies;

2> if proximitylndicationUTRA is set o enabled:

ions for U7

UTRA frequencies in accordance

3> consider itself to be configured to provide proximity indi

with 5.3.14;

bt
v

tudes the obtainLocation.

if the received otherConfig

2> gttemypt to have detailed location information svailable for any subsequent messurement report;

NOTE:  The UE is toquested to attempt 1o have valid detalled location information avatlable wheunever sending a
measurement report for w it is configured to include available detailed location information. The UE
may not succead e.g. because the user manually disabled the GPS hardware, due to no/poor satellit

coverage. Further details, e.g. regarding when to activate GNSS, are up to UL implementation.

1> if the recetved otherConfig includes the ide-Config:

5

2> if ide-Indication is inctuded (Le. set to sefup):

igured to provide IDC indications i accordance with 5.6.9;

3> consider itself to be con

3> ifi

dication-UlL-C4 is tachuded (e, set to sefup):

4> consider itself to be configured to indicate UL CA related information in IDC indications in
accordance with 5.6.9;

2> else:
3> consider itsell not to be configered to provide THC indications;
2> if autoncmouslenialParameters is included:
3> consider itself to be allowed to deny any trangmission in a particular UL subframe if during the number of
subframes indicated by autonomousDenialValidity, preceeding and including this particular subframe, it

autonomously denied fewer UL subframes than indicated by autenomousDenialSubframes;,
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3> considet tsell not to be allowed to deny any UL tansmissiow;
1> if the received etherConfig includes the powerPrefindicationConyig:

2> if pewerPrefindicationConfig is set to setup.

3> ponsider itself to be configured to provide power preference indications in accordance with 3.6.10;

o>

Ise:

™

3> cousider jtself not o be configured to provide power preference indicatious;

531010  SCG reconfiguration

1> if the received scg-Configuration is set 1o refease or includas the mobilitvControllnfoSCG (Le. 3CG release/
change):

2> i mobilityControllnfe 1s not received (Le. SCG release/ change without HO):
3> reset SCG MAC, if configured;
3> for each drb-Identity value that is part of the current UE configuration:
4> if the DRS indicated by drb-Idenrity is an SCG DRB:

5> re-establish the PDTP entity and the SCG RUC entity or et

4> if the DRB indicated by drb-Jdentity is a s

5> perform PDCP data recovery and re-establish the SCG RLC eutity;

4> if the DRB indicated by drb-Identity is an MCG DRB; and

drb-ToAddModListSCG is received and includes the drb-Idenrity value, while for this entry drd-Tipe
wciuded and set to scg (Le. MOG to SCG):

5> re~establish the PDCP entity and the MCG RLC entity or eniities;

3> configure lower layers to consider the SCG SCeli(s), except for the PSCell, to be in deactivated state;

2> release t
TodddMpdListSCGY,

2> if the cunrent UE co

RRCConnectionRe
ToAdddiodList,

iguiation includes one or mo
figuration vessage ncludes ra

lit or SCG DRBs and the received
ResvurceConfigDedicated tncluding drb-

3> reconfigure the SCG or split DRB by drb-Tod ddModList as specified in 5.3.10.12;
2> stop fimer T3 13, if ronving;

2> stop ttwer T307, if running;

[,
v
.
o,
o
b

2> if the weeived seg-ConfigPartbCG includes the scg-Connter:

3> update the S-Ka key based on the X
33.401 [32];

s key and using the received scg-Counter value, as spec
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3> derive the Kipe key associated with the ciphieringAig
within the received scg-ConfigPartSCG, as specified in

in mobilityControtinfoSC

3> configure lower layers to apply the ciphering algorithm and the Kupen key;

2> if the received scg-ConfigPartSCG includes the radioResourceConfigDedicatedSCG:

R

igure the dedicated radio resource configuration for the SCG as specified in 3.3.10.11;

1

> {0 the cusrent UR configuwation luctudes one of more split or SCG DRBs and the received
RRCConnectionReconfigiration message includes radioResourceConfigDedicated including drb-
ToAddModList,

3> reconfigere the SCG or split DRB by deb-TodddMiodList as specified in 5.3.10.12;

2> if the received scg-ConfigPartSCG inchudes the pSCellToAddl!

1> if the received radioResourceConfigDie

2> {ot cach d

3> perform PSCell addition or modification as specified in 5.3.10 3¢;
> if the received scg-ConfigPartSCG tncindes the sCellToReleaseListSCG:

3> perform SCell release for the SCG as specified in 5.3.10 3a;

> A0 the received seg-ConfigPartSCT tucindes the sCeliToAddModLi
3> perform SCell addition or modification as specified in 5.3.10.3b;

> configure lower layers in accordance with mob

> if the received sc

iucludes the moebilityControilnfoSCG (Le. SCG change):

resume all SCG DRBs and resume SCG transmission for spiit DRBs, if suspended;

3> stop timer T3 13, if ranuing,

3> start timer T307 with the timer vatue set to 1207, as included in the mebifityControlInfoSCG,
3> start synchronising to the DL of the target PSCell;

3> initiate the random access procedure on the PRCeY, as specified in TS 36.321 [6]:

‘The UE is not required to deternine the SFIN of the target P C
that cell before performing RACH access in the target PSCell

the procedure ends, except thai the following actions are performed when MAC successfully completes
the random access procedure on the PSCell

3>

4> slop timmer T307;

4> apply the pans of the COI reporting configuration, the scheduling request configuration and the
sounding BS configuration thar do not require the UE to know the SFN of the targer PSCell, if any
by the parts of the measurement and the radio resource configuration that require the UL to know
SI N of the target PSCell (e.g. penodlv CO reporting, scheduling requeast configuration, soundh
configuration), if anv, upon acquiting the SFIN of the taxget P3Cell;

. Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it
applies the new configuration, except for the cases addiessed by the above statements.

ek SCG dedicated resource configuration

atedSCG includes the deb-Todddiod

h-Tdentity valug m(,l. ded in the drd-ToAddModList,
ion as specified in 5.3.10.3al

reconfig
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1> if'the received radioResourceCo catedSCG includes the mac-MainCor

2> perform the SCG MAC mais reconfigaration as specified 653,104,

\/

if the received radieResourceConfigDedicatedSCG includes the rif-TimersdndConstantsSCG:

[,

2> reconfigure the vaives of timers and constauts as specified in 5.3.10.7;

5

531012  Reconfiguration SCG or split DRE by drb-ToAddModList

1> for each split or SCG DPRBs that is part of the custent configaration:
2> if the corresponding drb-Jdentity value is tucluded in the received drb-ToAddModList: and

2> if the corresponding drb-/de
recenfigure split, spiit to MCG

value is not inchuded in the received drb-Tod ddModListSCE (Le.

SCG to MCGY:

3> perform the DC specific DRB addition or reconfiguration as §

A3 MNeighbour cell information reconfiguration
a

I> if the received naic

‘o s set to release:

2> instruct lower layer to release all the NAICS neighbour cell i
configured;

%
5y
é
5
1
=y
=
W
pis
E
5
7
<)
=]

o
o
o
'P
.

=
=
2
=
5
fur
&
=

1> if the recetved na

nfo includes the »

2> for each physCi value included in the neighCellsToReleas.rzLisw] 2 that is part o
neighbowr cell taformation of the concerned cell

3> instruct lower layer to release the NAICS neighbour cell information for the concerned cell;

1> il the recetved naics-nfo includes the NeighCelisToAddModList-r] 2:

2> for each physCi
NAICS neighbour

value included in the neighCellsToAddMio
cell information of the concerned cell:

t-r] 2 that is not part of the current

3> instruct lower layer to add the NAICS neighbour cell information for the concerned cett;
2> for each physCel '/'/'a’—r/ 2 vaiue included i
neighbour cell information of the concern:

the zwigh!fe! oddddiedList-r12 that is part of the current NAICS

5
[=5
o
@,

3> instuct lower layer to wodify the NAIC
NeighCelisinfo Tor the concerved cell;

"‘)
Q’)

seiglbonr cell information in accordance with the received

o
P
<
g
S
<
15

o

53.10.15 Sidelink dedicated configuration

nReconfiguration wessage tncihudes the si~-CommConfig:
2> il commTuResources is locinded and set o setup.

3> from the next SC pericd use the resources indicated by comm IxResources for sidelink communication
transruission, as specified in 5.10.4;

2> else if commIxReseurces is included and set to release:
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nk communication transmission

1> if the RRCCennectionReconfiguration message includes the sl-DiscConfig:

2> if di

cTxResources is included and set 1o setup:

3> from the next discovery pericd, as defined by discPeriod, use the resources indicated by discTxResources
for sidelink discovery announcement, as specified in 3.10.6;

ssoirces is included and set to reflease:

2> else if discTyd

3> from the naxt discovery period, as defined by discPeriod, release the resounrces atlocated for sidetink
discovery ansouncerent previousty configuted by discTxResources,

5.3.11 Radio link failure related actions

53111 Detection of physical layer problems in RRC_CONNECTED
The UE ghall:
1> upon receiving N310 consecutive "out-of-synz" indications for the PCell from lower layers while neither T300,
T303, T304 nox T3E1 is ruming:
2> start timer T310;

dications for the PSCell from lower layers while T307 is not

1> ypon receiving N3 13 consecutive "out-of-sync”

mnning:
2> start T343;

NOTE: Physical layer monitoring and related avtonomous actions do not apply to 8Calls except for the PSCell.

53.11.2 Recovery of physical layer problems

Upon receiving N311 consecutive "in-sync” indications for the PCell from lower layers while T310 is mamming, the UE
shall:
1> stop tmer T310;

1> siop timer T312, if minning;

NOTE 1: Inthis case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the
entive radio resonrce configuration,

NOTE 2: Periods in time where neither "in-sync™ nor "out-of-sync” is reported by layer 1 do not affect the

ey
£

evaluation of the nurmber of consecutive "in-syuc” or "out-ofisync” indications.

Upon receiving N314 consecutive "in-sync” indications for the PSCell from lower layers while T313 is running, the UE
shall:

1> stop tmer T313;

531413 Detection of radio link failure

1> gpou T310 expity; or

1> upon 1312 expiry; or

[

314 is running;
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MCG RLC that the maximum number transimissions has been reached for :

DRB:

1> ypon indication £
for an MCG or spii

m

> consider radio Hnk failure 1o be detected for the MCG e RLF;

\

2> store the following radic link failure information in the VarRLF-Report by setting its fields as follows:

3> clear the information included in VarRLF-Report, if any;

¢ to include the tist of EPLMNS stored by the UE (.e. includes the RPLMN},

3> set the plis

157 “er* Cell to inciude the RSRP and RSRQ, if le, of the PCell based on

d up to the moment the U detected radio Huk failure;

S
Measuremen

3> set the measResultNeighCells to include the best measured cells, other than the PCe“, ordered such that
the best cell is lsted first, and based on measuremaints coﬂc ted up to the moment the UE detected radio
link failure, and set its flelds as follows;

if the UE was coun u od to perform measurements for one or more EUTRA frequencies, include the
measResultListE L RA;

4> if the UE wag configur <uremcm reporting for one or more neighbouring UTRA

e
fraquencies, include the »

4> if the UE was coufigured 1o pedorm wmeasutement reportiy
frequencies, include the measResultListGIR.

for one or moxe veighbonriy

E

4> if the UE was configured to perform measurement ra;
CDMAZO00 frequencies, include the measResultsCl

epoting for one or more neighbouring
SMA 2000,

4> for each neighbour cell included, inctude the optional fields that are available;

WNOTE L The measured quantities are filtered by t‘r" L3 filter as co the mobility meas
configuration. The measurements are based on the thime domain measurement resource restriction, if

configured. Blacklisted cells are not requuea to be reported.

3> if detailed location information is available, set the content of the lecationin/d as follows:
4> include the locationCoordinates,

4> include the AorizontalVelocity, if avatlable;

3> set the fr

wledPCellld 1o the global cell ideutity, if available, and otherwise to the physical cell ideutity auvd
frequency of the PCell where radio link failure is detected;

Car

) T

3> sat the fac-FuiledPCell to the tracking area cods, if available, of the PCell where radio link failure is
detected;

o was recelved before the

3> if an RRCConnecrionReconfiguration message inctuding the mobilinvConire
connaction failure:

4> if the last R
infra B-UTRA ha dm

ration message inciuding the mobilityControllnfe concerned an

d set it to the global ¢ ity of the PCell where the last
fion message including mobilityControllnfo was re (‘uvt,d

5> get the timeConnFailure 10 the clapsed time s
RR snectionRec

ce recepiion of the last
nitguration wessage welnding the mobiliControllnfo,

4> if the last RRCConnectiont 'c-(‘"f'foumz‘[:)" message including the mebility /( ‘ontroflnfo concerned a
tandover to E-UTRA {rom UTRA aud if the UE suppous Radio Lisk Faliure Report for lnter~RAT
MR

5> include the previousUTRA-Ceiild and set it to the physical cell identity, the carrier frequency and
the global cell identity, if available, of the UTRA Cell in which the tast
sinectionReconfiguration wessage tscinding mobilityConirolinfd was received;
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5> set the timeCeonnF ailitre
RRCConnectionReco

n of the last
the mobilityControllnfo;

4> include the dropped

3> set the connectionF ailurelype to rif;
3> settbe c-RNTT to the C-RNTE used in the PCell;

3> set the pif

Cayse o the tiigger £ ing radio link failure;

2> if AS security has vot been activated:
3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other’;
2> elsa:

3> initiate the consection re-ostablishment procedure as specified in 5.3.7;

The UE shall:

[

> ypon T313 expiry; or

-

> ypon random access problem indicatdon from SCG MAC; or

1> upon indication from 5CG RLC that the ma:
split DRB:

mum number of retransmissions has been reacted foran SCG or

2> consider radio link failure to be detected for the SCG i.e. SCG-RLF;

2> initiate the SCG failure information procedure as specified in 3.6.13 to report SCG radio link failure;

The UB may discard the radio link failure informaticn, L. release the UE va

radio link failure is detected, upon power off or upon detach.

iable VarRLE

-Repor

5

5.3.12 UE actions upon leaving RRC_CONNECTED
Upon leaving RRC_CONNECTED, the UE shall:

1> reset MAC,

1> stop all timers that ave running excapt T320, T3235 and T330;

1> releage all radio resources, including release of the RLC entity, the MAC configuration and the associated FLCP
amtity for all established RBs;

1> indicate the welease of the RRT conuection to upper layers together with the release canse;

1> if leaving RRC_CONNECTED was triggered neither by reception of the MoebilityFromEUTRACommand
message nor by selecting an inter-RAT cell while T311 was running:

th

2> if timer T350 is configured:
3> start timer T350;
2> else:
3> release the wian-OffloadConfigDedicaled, if vecetved,

3> if the wian-CffloadCon,

Common coxtesponding to the RPLMN is broadeast by the cell:

4> apply the wian-QfflcadConfigCommon corresponding to the RPLMN inctuded in

SvsteminformationBlockTypel7,

2> enier RRC_IDLE and perform precedures as specified in T8 36,304 {4, 5.2.7];
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se the wian-CiloadConfigDedicat

5.3.13 UE actions upon PUCCH/ SRS release request

Jpon receiving a PUCCH release request from lower layers, for an indizated serving cell the UE shall:

RS

1> apply the default physical chansel configuration for cgi-ReportConfig for the indicated sexving cell as specified

in 9.2.4 and release cqi-ReportConfigStel!, for each SCell that sends HARQ feedback on the indicated serving
cell, if any;

[,

apply the default physical channel configuration for schedilingRequestConfig as specified in 9.2.4, for the
concerned CG;

Upon receiving an SRS release request from lower layers, for an indicated serving cell the UE sbail:
1> apply the defauit physical channel configuration for soundingRS-UL-ConfigDedicated, as specified in 9.2.4;
WNOTE:  Upon PUCCH/ SRS release mequest, the UE does not modify the soundingRS-UL-
ConfigDedicaredd pericdic 1.e. it does not apply the default for this field (zel

lease).
5.3.14 Proximity indication
5.3.14.1 General
UE EUTRAN
P RRC comnection reconfiguration R
Proximitylndication

Figure 5.3.14.1-1: Proximity indication

The purpose of this procedure is to n“rdiut., that the UE is entering ot leaving the proximity of one ot
wember cells. Th de ection of proximity is based on an avtonomous search function as
53142 initiation
A UE ia RRC CONNECTED shall:
1> if the UL enters the proximity of one or more CSG member cell(s) on an B-UTRA frequency while proximity
indication is enabled for such E-UTRA celis; or

U enters the proximity of one or mowe CSG member cell{s) on an UTRA frequency while proximity
ion is enabled for such UTRA cells; or

1> if the UE leaves the proxiwity of all CSG mewber cell(s) on an E-UTRA fiequency while proxiwdty indication is
enabled for such B-UTRA cells; or

es the proximity of all CSG member celi(s) on an UTRA frequency while proximity indication is
enabled for such UTRA cells:

2> if the UE has previousty not transmitted a Proximityindication for the RA T and frequency during the cuxrent
RRC connection, or if more than 5 5 has elapsed since the UE has last transmitted a Proximitvindication
{cither enterivg ot leaving) for the RAT and frequency
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3> initiate transmission of the Proximityindication message in accordance with 5.3.14.3;

ers the proximity of ove ov wore CSG wmember coli(s)” weludes the
such cell(s) at the time proximity indication for the

NOTE:  Inthe conditions above, "ithe
case of already being in the proximity of
corresponding RAT is enabled.

53.14.3 Actions related {o transmission of Proximifyindication message
The UE shall set the contents of Froximitvindication message as follows:
1> if the UE applies the procedure to report entering the proximity of CSG wember cell(sy:
2> set fype to entering;

else if the UE applies the procedure to repoxt leaving the proximity of CSG member cell(s):

[
v

2> set fype to leaving;

v

if the proximity indication was triggered for one or more CSG member cell(s) on an E-UTRA frequency:

[,

TRA celi(s) for which

proximity indication was triggered;

kv

> else if the pro:dmity indication was triggered for ove ot wore CSG wember celi(s) ona UTRA {tequency:

2> set the carriert req to utra with the value set to the ARFON value of the UTRA cell(s) for which proximity
indication was triggered;

The UE shall subwut the Proximitvindication message to lower layers for transmission.
53.15 Void

54 Inter-RAT mobility

541 introduction

. The general principles of the security

inter RAT mobility from B-UTRA {ov a UE in RRC_CONNECTED, a stugle procedure is
defiued that supports both handover, cell change order with optional network assistance (NACC) and enhanced C3
fallback to COMAZG00 13 . In case of mob to COMA2060, the eNB decides when to move fo the other RAT

while the target RAT determines to which cell the UE shall move.

For the {network controlie
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542 Handover to E-UTRA

54.2.1 Generad

UE

jesd

UTRAN

RRCConnectionReconfiguration
(sent via other RAT)

RRCConnectionReconfigurationComplete

Figure 5.4.2.1-1; Handgver to EUTRA, successful

The putpose of this procedure i: to, under the control of the network, transfer a connection between the UE and another
Radio Access Network (e.g. GERAN or UTRAN) to E-UTRAN,

The handover to E-UTRA procedure applies when SRBs, possib
ancther RAT. Handover from UTRAN 1o F-UTRAN applies onls

n combination with DRBs, are established in
fler integrity has been activated in UTRAN.

5422 fnitiation

The RAN using asother RAT initiates the Handover to E-UTRA procedure, in accordance with the s
applicable for the other RAT, by sendivg the RRCComnectionReconfiguration message via the radio a
from which the inter-RAT handover is performed.

tions
cess fechnology

E-UTRAN applies the procadure as follows:

- 1o actvate cipheting, possibly using NULL algorithm, if not yet activated in the other RAT;

- 1o ostablish SRBIE, SRB2 and one or move DRBs, Lo at least the DREB associated with the default EPS beaser is

established;
5423 Reception of the RRCConnectionReconfiguration by the UE
If the UE is able to comply with the confignration included in the RRCComneciionReconfiguration message, the UR
shall:
1> apply the default physical channel cosfiguration as specified in 9.2.4;

apply the defanit semi-persistent scheduling configuration as specified in 9.2.3;

1> apply the defauli MAC main configuration as specified in 9.2.2;

v

start tiwer T304 with the timer value set © 2304, as tuciuded {u the mobilityControllnfo,

[,
\/

consider the target PCell to be one on the fraquency indicated by the carrierfreg with a physical cell identity
indicated by the fargetPhysCell

R

1> start synchro

istng to the DL of the target PCell;

1> setibe C-RNTL o the value of the wew LUFE-Identity,
1> for the target PCell, apply the downlink bandwidth indicated by the di-Bandwidth:

1> for the target PCell, apply the uplink bandwidth indicated by (the absence or presence of) the wl-Bandwidth;

configure lower layers in accordance with the received radioRescurceConfigCommon,

3GPP
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1> con

cluded in the

figure lower layers in sccordance with any additional fields, not covered in the previous,
received mobilityControllnfo;

[
\,

> perform the radio resource configuration procedure as specified in 3.3.10;

1> forward the nas-SecurityParamToE UTRA to the upper layers;

[
v

derive the K key, as specified in T8 33,401 [32];

v

derive the Kreein key associated with the integrityProtdigorithm, as specified ta TS 33.401 [32],

> derive the Kercene key and the Kuren: key associated with the cipheringdlgorithim, as specified in TS 33.401 [32];

-

1> coufi gure lower layers Yo apply the indicated integrity protection algorithm and the Keecos key inunediately, i.e
dicated integrity protection wnﬁgx ation shall be applied to all subsequant messages recaived and sent by
, including the message used to indicate the successful completion of the procedure

[
v

e lower layers to apply the indicated ciphering algorithm, the Kpreen key and the Kopene
tnunediately, i.ev the indicated ciphering confi gluauo 1 shatl be applied to all subsequent messages received and
sent by the UE, inchuding the message used to indicate the successful completion of the procedure;

v

if the received RR(

onnectionReconfiguration inctudes the sCellToAddbModList
2> perform SCell addition as specified in 5.3.10.3b,

if the RRCCennectionReconfiguration message inctudes the measConfig:

[,

2> perform the measurewent configutstion proceduse as specified 6 5.5.2;
1> perform the measurement identity autonomous removal as specified in 5.5.2.2a;

“enfig:

if the RRCConnect,

[
v

nReconfiguration message includes the orh

2> perform the other configuration procedure as specified in

=]

3109

1> if'the RRCConnectionRecenfiguration wessage includes wion-Offleadlnfo:

&
1=

2> perform the dedicated WLAN offload configuuation procedure as specified in 5.6.1

2

[,
v

set the content of RRCConnectionReconfigurationComplete message as follows:

2> if the UE has radio link failure or bandover failure information available in VarRLF-Report and if the
REFLMN is included in plmn-IdentityList stored in VarRLi-Report:

3> inchade riftinfosdvailable;

2> if the UE has MBSFIN logged measurements avail ciuded in pimn~
4
nt

IdentinList stored in VarLoghfeasReport and if

3> inctude logheasdvailableMBSIN;

1

2> else if the UE has logged measwernents avatlable for B-UTRA and i the RPLMN is included in phns-
IdentityList stoved in VarLoghleasReport:

3> include the loghfeasAvailabie,

2> if the UE has connection establishment faiture information available i VarConnFsiFaiiReport and if the
RELMN is equal to plmn-ldentity stored in VarCennfistl aiiReport.

3> include connFsiFaillnfodvailable;

1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new
configuration;

1> if the RRCConnectionReconfiguration message does vot include rif-TimersdndConstants set 1o setup:

RS

2> yse the default values specified in 9.2.5 for timer T3 10, T311 and constant N3 10, N311;

3GPP
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1> if MAC successfully completes the random access proceduie:
2> stop tiwer T304;

2> apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS
configuration that do wot require the UE to know the SEN of the targat PCell, if any;

2> apply the parts of the measurement and the radio resource configuration that reguire the UE to know the SEN
of the target PCell {e.g. measurement gaps, pexiodiz COL reporting, scheduling request configuration,
sounding RS configuration), if any, upon acquiring the SFN of the target PCell;

NOTE 1 Whenever the UL shall setup or 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> enter BE-UTRA RRC_CONNECTED, upon which the procedure ends;

that cell befose performing RACH access in the target PCell

Reconfiguration failure

is unable to comply with {part of) the configuration included in the RRCConnectionfeconfiguration
WESSBLE:

2> perform the actions definad for this failure case as defined in the specifications applicable for the other RAT;

NOTE i: The UE may apply above §
causes a protocol arvor for s
ignote the message.

ilure handling alse in case the RRCConnectionReconfiguration mi 5e
chi the generic eror handling as defined in 3.7 specifies that §

NOTE 20 I the UE is unsble to comply with part of the configuuation, i does not apply any patt of the
configuration, Le. there is no partial success/ failure.

5425 T304 expiry (handover to E-UTRA failure)
The UE shall:

1> upon T304 expiry (hasdover to E-UTRA failure):

2> reset MAC,

2> perform the sctions defined for this failure case as defined in the specifications applicable for the other RAT;

543 Mobility from E-UTRA

5431 Genera

UE EUTRAN

U

MobilityEromEUTRAC ommand

Figure 5.4.3.1-1: Mobility from E-UTRA, successful

3GPP

DAINGEAN_0003419



Release 13 95

UE

MobiliteFromETUTRACommand

3GPP TS 36.331 V13.0.0 (2015-12)

EUTRAN

RRC connection re-esiablishment

F 3

\ 4

Figure 5.4.3.1-2: Mobility from E-UTRA, failure

The purpose of this procedure is to wove a L
Technology (RAT), e.g GERAN, 1ITRA or CDMA20G

following type of mobility:

CONNE

- handover, Le. the Ac
the UE in the target cell;

i)

- cell change order, Le. the Mobilit

o
i

D to a cell using anoti
0 sysiewss. The mobility from E-UTRA

FromEUTRACommand message may include information fa

TOCeGUre covers the

itityFromEUTRA Command message includes wadio resources that have been allocated fox

itating access

of asd/ or connoction establishment in the target cell, o g system tnformation. Cell change order is applicable

only to GERAN; and

- enhanced TS fallback 10 CDMAZO00 INRTT, ie the Moh
tesousces that I
way be combined wil

ityFromEUTRA Command message includes radio
c been allecated for the UE in the target cell. The enhanced CS fallback to TDMAZOO0 IxRTT
s concurrent handover or redirection to CDMAZOG) HRPD.

NOTE: For the case of dual receiver/transmitter enbanced C8 faliback to COMA2000 1xRTT, the

DLInformationTransfer mi
36.300 {97

initiation

ementReport message or in response to reception of C8 fallback ind
1©

FromEUTRA Command message. B-UTRAN appliss th

- the procedure is initiated onty when AS-security has been activated, and Sk

and not suspended;

5433

The UE shall be able to receive a MobilityFrom
even if no prior UE measurements have been performed on the target cell.
The UE shall:
1> stop timer T310, if running;
1> stop dimer T312, if mnoing;
1> if the Mo

2

2> if the fargetRAT-Type is sei 10 utra or geran:

3> cousider inter-
the Mobili

TRACommand message;

3> forward the nas-SecuritvParamFromEUTRA 1o the upper lavers;

3> access the farget cell indicated in the inter-RAT message in accordance with the specifications of the

target RAT;

3GPP

ssage is used tnstead of the MobilitvFromEUTRA

anand message (see TS

nobility from B-UTRA procedure to a UL in RRC CORNECTED, possibly inrasponse to a

ion for the UE from MME, by sending a
procedure as follows:

2 with at least one DRE are sefy

Reception of the MobilityFromEUTRACommand by the UE

TUTRACommand message and perform a cell change order to GERAN,

UTRACommand wessage includes the purpose set to handover:

RAT mobility as initiated towards the BAT indicated by the targetRAT-Tvpe included in
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3> if the fargetRAT-Type is set to geran:

4> use the contents of systeminformation, { provided for PS Handover, as the systern infornwation to
begin sccess on the target GERAN cell;

>
@]
=3
tr

1: [ there are DRBs for which no radio bearers are established in the target RAT as indicated in the

targeiRAT-MessageConfainer in the message, the E-UTRA RRC padt of the UE does vot indicate the
release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not
established from information received from the AS of the target RAT.

-t

MOTE 20 Tncase of SR-VCC, the DRE (o be woplaced 15 specified tu [61].

2> glse if the targetiRd

ype is set to cdmaZ000-IXRITT or cdmal000-1TRPD:

3> f()rW‘it'd the forgetRAT-Type and the rargetRAT-Ae
the UE to access the call(s) indicated in the inte;
the CDMAZO00 target-RAT

sageContainer to the CDMA2000 upper layers for
A'T message in accordance with the specifications of

1> else if the MobilityFrom EUTRA Command message includes the purpose set o cellChangeOrder:

2> start timer T304 with the thwer value set to 2304, as included in the MobilityFromEUTRACommand message;

2> if the targetRAT-Type is set to geran:

3> i networkControlOrder is included in the MobdityFromFEUTR A Command woessage:

ty the value as specified in TS 44.060 (36];

4> acquire networkContro{Crder and apply the value as specified in TS 44.060 {36];

™
14

use the contents of systeminformation, i provided, as the system information to begin access on the target
GERAN cell;

2> establish the comection to the target cell indicaied in the CellChangeOrder;

Z

OTE 3, The criteria for success or fatlure of the cell chaange order to GERAN are specified in TS 44.060(36].
> if the AebilityFromE UTRACommiand message inchudes the purpose set to e-CSFE:
2> if messageContCDMA 2000-IXRTT is present:

cell(s) indicated in the inter~-RAT mtssrgg in accordance with the specification of the target RAT;

3> forward the messageConrCOMA 2000-IXRTT o the CIXMAZ200C upper layers for the UL to access the

2> if mobilit CDMA2000-HRPD is present and s set to fandover:

3> forward the mes,

ie ContCDMA 2000-FRPD 16 the CDMA2000 vpper .\wrs for the UE 10
cell(s) indicated in the inter-RAT message in accordance with the specification of the ta

2> if mebiliyCOMA 2000-HRPD is present and is set to redirection:
3> forward the redireciCorrierCDMA 2000-HRPD to the CHIMAZ600 upper layers;
NOTE 4: When the CDMA2000 upper layers in the UE receive both the m

messageContCDV; '17’)00 FIRPD the VT
CDMAZOG0 HRPD RAT

e ContC 42060-1XRTT and
E performs concurrent access to both CDMA2000 1xRTT and

NOTES UE should petform the handover, the cell change ordet or entanced IXRTT CS failback as soon as
ble following the reception of the RRC message Mobilityl "TRACemmand, which could be
betore confirming successtul reception (HLARQ and ARQ) of this message.
5434 Successiul completion of the mohility from E-UTRA

Upon successtully completing the handover, the cell change cider or enhanced IxRT'T CS falback, the UE shall

3GPP
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1> perform the actions upon leaving RRC CONNECTED as specified in 5.3.12, with release cause "other’;

NOTE: I the UE perfors enhsnced INRTT CS falloack slong with concurrent mobility to CDMAZD00 HRPD
and the connection to either CDMAZOS) 3 r COMA2600 HRPD succeeds, then the mobility from
E-UTRA is considered successful

54358 Mobility from E-UTRA failure
The UE shall:
> 1 T304 expires (wobility frora B-UTRA failure); or
1> if the UE does not suzceed in establishing the connection to the target radio access techuology; or

1> if the UL is unable to comply with (part of) the configuration included in the MobilifyFremEUTRACommand
message; or

[
v

if there is a protocol error in the inter RA
causing the UE to fail the procedure accoy

ded in the MebilityFromEUTRACommand message,
ications applicable for the target RAT:

g o the spect
2> swop T304, if sunning,

2> if the cs-Falibaciindicator n the MobilitnFromEUTRACommand message was set to TRU.
resent:

3> indicate to upper layers that the CS Fallback procedure has failed;

2> revert back to the configeration vsed in the source PCe
physicalConfigDedicated, mac-MainConfig and sps

U, excluding the configuration conliguied by the

2> injtiate the connection re~-astablishment procedure as specified in 5.3.7;

WOTE:  Forenhanced CS faliback to COMAZO00 IxRTT, the above UE behavior applies only when the UE is
ing the enhanced 1xRTT C8 fallback and connection to the target radio access technology fails or
UE is atterapting enhanzed IXRTT CS fallback along with ‘oncun‘em mobility to CDMAZ2000

HEPD and connection to both the targer radio access techuologies fails.

544 Handover from E-UTRA preparation request (CDMA2000)

5441 General

UE FUTRAN

{andoverF romEUTRAPreparationRe

Figure §.4.4.1-1: Handover from E-UTRA preparation request
The pupose of this proceduce Is to trigges the UE to prepare for handover or enhanced XRTT €S fallback to
CDMAZGO0 by requesting a connection with this netw [he UE may ui&’ this procedure te concurrently prepare for
handover to COMA2000 HRPD along with preparation for enhanced 8 faiiback to COMA2000 IxRTT. This
procedure applies to COMAZ060 capable UEs only.

B to redirect its second radio

This procedure is also used to trigger the UE which supports dual Ryv/Tx enbanced x4
to COMA2000 IxRTT.

The handover from E-UTRA preparation request grocedute applies when sigralling radio bearers are established,
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5442 Initiation

BE-UTRAN iaitiates the bandover from E-UTRA preparation request procedure to a UE in RRC_CONNECTED,
possibly in response to a MeasurementReport message or C8 fallback indication for the UE, by sending a
HandoverFromEUTRAPreparationRequest message. E-UTRA initiates the procedure ouly when AS security has been
activated.

5443 Reception of the HandoverFromEUTRAPreparationRequest by the UE
Upon reception of the HondeverFromEUTRAPreparationRegitest message, the UE shail:
1> i diwalRaTxRedirect/ndicator {5 present in the received message:
2> forward dualRx<TxRedirectindicaror to the CDMA2000 upper layers;

2> forwawd redirect CarrierCDMA2000-LXRTT to the CDMA2000 uppet layers, if included;

1> else:
2> indicate the request to prepare handover or enhanced IxRTT €83 fallback and forward the cdmaZ060-Tvpe to
the CDMA2000 upper layers,;
2> if cdma2600-Type is set 1o bpel XRIT:

3> forward the #and and the mobilinyParameters to the CDMA2000 upper layers;
Vi PP Ly €15,
2> if concurrPreplOAA2000-HRPL 15 present in the received message:
3> forward concurrPrepCDMA2000-HRPD o the CDMAZ2000 upper layers;

2> else:

3> forward concuryPrepCDAA2060-HRPD, with its value set to FALSE, to the CDMAZ000 upper layers;
5.4.5 UL handover preparation transfer (CDMAZ000)

5451 General

UE EUTRAN

s T

Ul HandoverPreparationTransfer

A 4

Figure §.4.5.1-1: UL handover preparation transfer

The purpese of this procedure 1s to tunnel the handover related CDMAZ000 dedicated information or enhanced ixRTT
CR faliback related COMA2000 dedicated information from UE to E-UTRAN when requested by the higher layers. The
procedure is triggered by the higher layers on receipt of HandoverFromEUTRAPreparationRequest message. H
prepartag for eubanced CS Galiback to CDMA2000 LRTT and handover to CDMA2000 HEPD, the UE sends two
consecutive ULHandoverPreparationTransfer wessages 1o E-UTRAN, one per addressed CDMA2000 RAT Type
procedure applies to COMAZ000 capable UEs ouly.

iy
Lo

Lais

(43

4.52 tnitiation

AUE in RRC_CONNECTED initiates the UL Handover Preparation Transfer procedure whenever there is a need o
wansfer handover or enhanced 1xRTT €S fallback related non-3GPP dedicated information. The UE initiates the UL
handover prepavation transfer procedure by sending the ULHandove stionTransfer message.
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5453 Actions related to transmission of the Ul HandoverPreparationTransfer
message

The UE shall set the contents of the ULH andoverFreparationtransfer message as follows:

1> subwit the ULHandover PreparationTransfer message o Wwer lavers Tor transmission, upon which the
procedure ends;
5454 Failure to deliver the ULHandoverPreparationTransfer message
The UE shall;
1> {{the UE is nuable to guaraniee successful delivery of ULHandoverPreparationTransfer messages:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
UL HandoverPreparationTra ¥ IBESSALE;

548 inter-RAT cell change order to E-UTRAN

5481 General

The pupose of the inter-RAT cell change order 1o
wadic aceess technology, a connection between the U
UTRAN.

TRAN procedure is to transfer, under the control of the soutce
and another radio access technology {e.g. GIM/ GPRS) to B-

5482 tnitiation

specific for that RAT, orders the UE to change to an E-UTRAN cell. In response, upper layers request the establishment

of an BRRC connection as specified in subctause 5.3.3.

NOTH:  Within the message used o order the UB fo change to an B-UTRAN cell, the souice RAT should specify
the identity of the target E-UTRAN cell as specified in the specifications for thar RAT.

The UE shall:
1> upon receiving an RRCConnectionSetup message:

2> consider the inter-RAT cell change order procedurs to have completed succassfully;

54863 UE fails to compilete an inter-RAT celt change order

If the inter-RAT cell change order fails the UE shall return to the other radio access technology and proceed as specitied
in the appropriate specifications for thar RAT.

1> gpou fatlure to establish the RRC connection as specified in subclause 5.3.3:

2> cousider the inter-RAT cell change order procedure to have failed;

W

vefore, fatlure to change to the target PCell shouid not cause the
selecdon.

The cell change was network ord
UE to move to UB-controlled cell

3GPP
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55 Measurements

551 introduction

The UE repoits measurenent information fu accotdance with the weasutement configuration as provided by
UTRAN. E-UTRAN provides the measurement configuration applicable for 4 UE tn RRC_CONNECTEL by means of
dedicated signaliing i.e. using the KRCConnectionReconfiguration message.

T
i

The UE canbe tequested to perform the following types of weasurements.

- Intra

frequency measurements: measurements at the downlink carder frequency(ies) of the serving cell{s).

- Inier<frequency measurements: weasurements at frequencies that differ from any of the downlink carrier

frequency (ies) of the serving cell(s). .
- Inter-RAT measurements of UTRA freguencies.
- Inter-RAT measurements of GERAN frequencies.
- Imer-RAT measurements of COMAZOO) HRPD or {DMA2000 IxRTT fiequencies.
The measurement configeration includes the following parameters:

i, Measurement ohjects: The objects on which the UE shall perform the measurements.

- Forintra-frequency and inter-frequency measurements a measuremment object is a single E-UTRA ¢a
frequency. Associated with this carrder frequency, B-UTRAN can configuwe a list of cell specific offsets, a
list of "blacklisted’ cells and a list of 'whitelisted’ cells. Blacklisted cells are not considered in event evaluation
or measuremant reporting.

-~ Forinter-RAT UTRA measurements 2 measurement object is a set of cells on a single UTRA carrier
frequency.

~  For inter-BAT GERAN measurements a weasurewent object is a set of GERAN carrier frequenc

- For inter~-RAT CDMAZ000 measurements a measurement object is a set of cells on a single (HRPD or
1xRTT) carrer frequency.

NOTE 1 Some measurements using the above mentioned measurement objects, only concern a single cell, e.g.
measurements used to report neighbouring cell system information, PCell UE Bx-Tx time difference, or a
patt of cells, e.g. 83TD weasutemewss between the PCell and the PSCell.

B

Reporting configurations: A list of reporting configurations where each reporting configuration consists of the
foliowing:

-~ Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be
periodical or a single event description.

- Regotting format: The quantities that the UE includes {n e weasnrewent teport and associated iuformation

{e.g. mumber of cells 1o repod).

Measurement identities: A list of measurement identities where each measurement identity links one
weasurement ohject with one reporting configuration By configuring muitiple weasurement identitios it is
possible to link moere than one measurement object to the same reporting configuration, as well as to link more
than one reporting configuration to the same measurement object. The measurement identity is used as a
reference number in the measurement report.

[

4. CQuantity configurations: One quantity configuration is configured per RAT type. The quantity configuration
defines the measurement quantities and associated filtering used for all event svaluation and related reposting of
that measurament type. One filter can be configured per measurement quantity.

5. Measurement gaps: Periods that the UE may use to perform measuremenis, i.e. 50 { rSInisSsions are

scheduled.

3GPP
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B-UTRAN only configures a single measurement object for a given frequency, L.e. it is not possible to configure two or
more measurement objects for the same frequency with different associated parameters, e.g. different offsets and/ or
blacklists. E-UTRAN may configure multiple instances of the same event e.g. by configuring two reporting
configuations with different thresholds.

The U maintains a single measurement object list, a single reporting configuration list, and a single measurement

16 utities list. The measurement ohiject tist includas measurement objects, that are specified per RAT type, possibly
including intra-frequency object(s) (Le. the object(s) u()‘”ﬂ:\‘p')ﬂ&iii?‘ to the serving frequency(lesy), lner-frequency
ob.mt(\\ md et RAT objects. Similarly, the repotting cotfiguration list ivchudes BE-UTRA and inter-RAT reporting
v measurement object can be linked to any reporiing configuration of the same RAT type. Some

if ois may not ba linked to a measureme it cbiect. Likewise, some measurement objects may not be
Hiuked to < g configuration.

The measurement procedures distinguish the following types of cells:

1. The servivg cell{s)— these are the PCell and one or more SCells, if configured for s UE supposti
2. Listed cells - these are cells listed within the measurement objact(s).

- these are cells that are ot Hsted withis the measurement object(s) but ate detected by the UE on
icated by the measurement object(s).

For E-UTTRA, the UE weasutes and reports on the serving cell(s), lsted cells, detected cells and, for REST and chanuel
oconpancy measurements, the UR measures and reports on any teception ou the ludicated {frequency . For inter-RAT
UTRA, the s and reports on listed cells and optionally on cells that are withina vangﬁ for which weporiing is
allowed by "TRAN, For inter-RAT GERAN, the U measures and reports on detectad cells. Por inter-RAT
CDMAZOOO, t. UE measures and reports on listed cells.

WOTE 2:

er-RAT UTRA and CTIMA20800, th
purpose of SOI\.

casures and teports also on detected cells for the

NOTE 3: This specification {5 based on the assumption that typically CSG cells of bome deployment type ate not
indicated withia the veighbour list. Furthenmore, the assumption is that for non-howe deployments, the
physical cell identity is unigue within the area of a large macro cell (i.e. as for UTRAN).

refers to 4 field i concewns a field

Wh never the procedural specification, other than comtained in sub-clause 3.5, i
asurement configuration procedute

2,
tuded in the FardfeasConfig unless explicitly stated otherwise i.e. only the mo

covers the direct U action related to the received measConfig.

552 Measurement configuration

5521 Generad

E-UTRAN applies the procedure as follows:

- o ensure that, whesever the UE has a measCenfig, it includes a measOhject for each serving frequency;

- fo configure at most one weasurewent identity ustog a reporting configuration with the purpose set to
reportCGl

- for serving frequencies, set the EARFCN within the corresponding measUbject according to the band as used for
teception/ travswdssion;

The UE ghall:
1> if the received measCenfig includes the measOhjectToRemovelist
2> perfonm the measurement object removal procedure as specified in 5.3.2.4;
1> if the received measConfig includes the measObjeciTod daMlodList:
2> perform the measerewent object addition/ modification procedure as specified in 5.5.2.5;

1> if the received measConjig includes the reportConfigioRemoveList

3GPP
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2> perform the reporting configuration removal procedure as specified in 5.5.2.6;

dMod].

il the received mea

v

1fig inclades the reporiConfigTos

2> perform the reporting configuration addition/ modification procedure as specified in 5.5.2.7;
1> if the received measConfig includes the quantityConfig:

2> perform the quantity configuration procedure as specified in 5.5.2.8;
1> if the received measConfig includes the meas/dToRemoveList:
2> perform the measurewent identity removal procedure as specified in 5.5.2.2;

1> if the received measConjig includes the measidTodddModList:

2> performn the measurement identity addition/ modification procedure as specifie

v

if the received measConfig includes the measGapConfig:

-

v

-Measure within VarMeasConfig to the lowest value of the BSRP ranges indizated by the
received value of s-Measure,
1> if the received measConyig includes the preRegistrationinfofIRFD:

2> forward the preRegisiration/nfoHRPD 1o CDMAZ000 upper layers;

1> if the received measConfig includes the speedStatePars:

2> set the parameter speedStatePars within Vo o to the received value of speedStatePors;
1> cetved meastC incledes the alfowinterruptions:

2> set the parameter allowlnterruprions within FarddeasConfig to the received value of allowinterruptions,
1> if the received measConfiy includes the ul-DelayConfig:

2> set the parameter ul-DelayConfig within VarddeasConfig to the received vatue of ul-DelayConfig,

P layer to apply ul-DelayConfig;

2> configure the FL

(43

522 Measurement identity remowval

The UE shall:

P

1> for each measld included in the received measidToRemovelist that s part of the current UE conliguation tu
VarddeasCenfig:

2> remove the ety with the matching measid from the measliList within the VardeasConfig;

2> remove the measurement reporting entry for this measid from the VarddeasReportList, if included;

2> stop the periodical reposting timer or timer T321, whichever one 15 ranuing, and reset the associated
information (e.g. fimeToTrigger) for this measla;

NOTE: The UE does not consider the message as erroneous if the measidToRemovel ist includes asy measid
value that is sot part of the current UE configeration.

58223 Measurement identity autonomous removal
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2> if the associated reportConfig concerns an event involving a serving cell while the concerned serving cell is
not configured:
3> remove the measld from the measldList within the VarMeasConfig;
3> remove the measurement reporting entry for this meas/d from the VarMeasReportList, if included;

Faei oo o)
Trigger)

3> stop the periodical reporting timer if runnin,
for this meamz;

d reset the associated information (e £ H5

WOTE 1 The above UE autonomous removal of measfd’s '{p’a]ies only for measurement evenis Al, A2, As, and
also applies for events A3 and A5 if configure

NOTE 2: When performed daring ve-esiablishment, the UE is only cowfigured with a primawy {ftequency (Le. the
SCell(s) ame released, if configuted).
5823 Measurement identity addition/ modification

UTRAN applies the procedure as follows:

&-

- coufigure a measld onty { the conespornding measurement object, the corresponding reportivg configaration and

the comesponding guantity configuration, are conligued,

The UE shall:

the received measidTodddiiedl

b meas/d included
2> if an entyy with the matching measla exists Lo the measidList within the VarMeasConfig.
3> replace the entry with the value received for this meas/d,

2> else:

anew entry for this measid within the VarMeasConfig,

2> remove the measu L if included;

1

ical veporting tiner or timer T321, whichever one s moawing, and reset the associated

stop the perod
information (&,

timeToTrigger) for this measld;

2> if the triggerType is set to periodical and the purpose is set to reportCGl in the reportCon
this measid.

3> if the measObject associated with this meas/d concerns E-UTRA:

4> 1Af the si-RequestForH O is tactaded tnbe reporiConfig associated with this measid:

5> start timer T321 with the timer value set to 150 ws for this measld,
4> else:
5> start tier T321 with the timer vatue set to 1 second for this measid,

else if the measCbject associated with this measld concerns UTRA:
7

4> if the si-RequestForHO is included in the reportConfig associated with this measid.
5> for UTRA FDD, start timer T321 with the timer value set 1o 2 seconds for this measld;
> for UTRA TDD, start timer T321 with the timer value set to |1 second} for this measid,
4> clse:

5> start timer T321 with the timer vatlue set to 8 seconds for this measid,

3> else

3GPP
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4> start timer T321 with the timer value set &
5524 Measurement object removal
The UE ghall:

1> for each measObjectd included in the received measObjectToRemoveList that is part of the corrent UE
counfiguration in VearMeasConfig:

2> vemove the entry with the maiching measCh)

cdd from the measObjecilist within the VardeasConfig,
2> remove all measld associated with this measObjectid from the measidList within the VarMeasConfig, if any;
2> if a measld is removed frow the measidList:

3> remove the measurement reporting entry for this measid from the VarddeasReporilis

3> stop the periodical report

imer or timer T321, whichever one s running,
information (e.g. fimeToTrigger) for this measld,

NOTE: The UE does not cousider the message as erroneous if the measCbjectToRenov
measQhjectid value that is not part of the cun

st inctudes any

nt UE configuration.

55256 Measurement object addition/ modification
The U shall:

1> for each measObject]d included in the received measChjectTedddModList:

2> if an entry with the matching measObjectid exists in the measChjectList within the VardeasConfig, for this
entry

i the entry with the value received for this measObject, except for
Addhiodlist, blackCellsTodddModList, whiteCellsToA ddModList,
Removelist, blackCellsToRemoveList, whiteCelisToRemovelist o
measSubframePatternConfigNeigh avd measDS-Config,

vAddidodList,
oRemovel.ist,

3> if the received measObject inchudes the ¢

S5 T

elisToRemaovelist:

for cach celllndex i

5> remove the entty with the matchivg celifndex from the celisTod dddodList,
3> if the received measObject includes the cellsToAddModList:
4> for each celllndex vaiue incloded in the cellsTod dddiodList:

-

f an entry with the matching ce/lindex exists in the ¢

odadMedList:
6> replace the entry with the value received for this cellindex;
5> else:

&> and a new entry for the received celllndex to the celisTodddiodList;

3> if the weceived measChyect includes the bMackCellsToRemovelist:
Y

4> for eackh celllndex included in the blackCellsToRemovelist:

3> remove the entry with the matching cellindex from the blackCelisTodddhiodl

NOTE 1. For each cellindex included ta the b/
coll is vemoved from the black Ust of

that coveers

rus overlapping tanges of cells, a
all cell indexes contain

d
Bing i are rewoved.
3> if the received measObject inchudes the blackCellsToAddModList:

43

for cach celllndex included in the blackCellsTod ddMdodList:
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ex is included in the dlackCellisToAddModList:

5> if an entry with the matching ce
&> replace the entry with the value tecetved for this cediindex;
> else:

the received celllndex o the MackCellsTodddModL

6> add a new entry for

3> if the received measObject includes the whireCel

‘oRemovelist:

4> for each celllndex included in the whiteCellsioRemovelist,

dex fron the whiteCellsToAddM:

5> remove the entty with the matchivg ce

For each celiindex included in the whiteCellsToRemoveList that conceras overlapping ranges of cells, a
cell is removed from the white list of cells only if all cell indexes containing it are removed.

3> if the received measCObject inciudes the whiteCelisToAddModList.

4> for gach celllndex tucinded in the

idModList

5> if an entty with the matching cefiindex is inciu

&> replace the entry with the value received for this celiin

6> add a new entry for the received celifndex to the whiteCelisTodddModList,
3> if the received measObject tachudes the aliTTT-CellsToRemovelList:

4> for each celllndex included in the altTTT-CellsToRemovelist

5> remove the entty with the matching celllndex from the afiTTT-CellsTodddModList,

cach cell ncluded in the aliTTT-CellsTe
is removed frou the st of cells enly if alt ©

movelist that concems ovedapping range
indexes containing it are temoved.

NOTE 3: For

3> if the received measChject includes the altT1T-CelisToAddModList

4> for each celllndex value included in the altTTT-CellsToAddModList:

5z ith the matchivg celifndex exists in the aliTTT-Ce

> replace the entry with the value recetved for this ceiiln

6> add a new entry for the received cellfndex to the o 7TTT-CellsToAddMadlist,

¢ tnciudes measSubfiamePoattern

=

3> if the received measO

U

4> set measSubframePatternConfigNeigl within the VarMeasConfig to the value of the received field

3> if the received measObject inctudes meas{1S-Config:

if measDS-Config is set to setup:

if the received measDS-Config includes the measCSI-RS-ToRemovelist:

T 7 Ty

6> for each measCSI-RS-Id incinded in the measCST-RS-ToRemovelist:

“RS-1d {row the m

7> renwve the entry with the matching measC

3> if the received measDS-Config tncludes the measCSI-RS-TodddiiodList, for each measCSI-RS-1d
value included in the measCSI-RS-TodddModList:

~Tod ddModl

I-RS-14 exists in the measCSI-

6> if an entry with the matching measC!
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7> replace the entry with the vaiue received for this measCST-RS-/d)

7> add a new entry for the received measCSHARS-1d o the measCSI-RS-ToAddMedList,

5> set other fields of the measDS-Config within the VardfeasConfig to the value of the received
fields;

5> perfor the discovery signals measurement timing coufiguration procedute as specified in

552,10
4> else:
5> releass the discovery signals measurement configuration;

ist within the VarMeasConfig, If any:

3> for eack meas/d associated with this measObjectld in the mea

4> remove the measurement reporting entry for this measld from the VarddeasReporilList, if included;

whichever one is winming, and reset the associated

r or timer T321
#} for this measid,

4> stop the periedical repoxt
information {e.g. time?

nfig;

&)

a new entry for the received measObject to the measObjectList within FarMeas
) 7

cellForWhichToReportCGI in the measObject after reporting ¢,

=L

. UE does not need to ref

58528 Reporting configuration removal

figToRemovelist that is part of the cwrtent UE

h reporiConfigld included in the received report
configuration in VarMeasConyig:

2> remove the entry with the matching reportConfigld fror the reportConfigList within the VarddeasConfig,
> remove all measld associated with the reporiConfigid from the measidList within the VardeasConfig, if any;

2> if a measld is removed fow the imeasldList:

»:h

3> remove the measurement reporting entry for this measid from the VarddeasReportlist, if included;

whichever one is running,

3> stop the periodical reporting timer or timer T321,
information (e.g. fimeToTrigger) for this measld,

NOTE: The UE does not cousider the message as erroneous if the repertConfigToRemeveList includes any
reportConfigld vaiue that is not part of the current UE configuration.

5827 Reporting configuration addition/ modification

1 o

1> for each reporiConfigid included in the received reportConfigToAddModlist,

2> if an entry with the matching reportConfighd exists in the reportConfiglist within the VarMeasConflg, &
this entey:
3> reconfigure the entry with the value received for this reportConfig,;

Jd included in the meas/dLivt within the

3> for cach measid clated with this reportCon
VarMeasConfig, i€ any:

4> remove the measurement reporting eatry for this measid from in VarMeasReportList, if included;
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4> stop the periodical reporting
information {(e.g. timelol;

ot timer 1321
¥} for this measid;

2> else:

a new entry for the received reportConfig to the reportConfi)

ist within the VardeasConfig;

5828 Guantity configuration
The UE shall:

1> for sach RAT for which the received quantityConfig includes parameter(s):

2> set the coresponding paraweter(s) i quantity
quantityConfig parameter(s);

onfig within VarddeasConfig to the value of the received

> for each measld included in the measldList within VarMea,

o>

remove the measurement reporting entry for this measld from the VarMeasReporriist, if included;

2> stop the periodical reporting timer or timer T321, whichever one is munning, and reset the associated
information { tisme ToTrigger) for this measld,

5529 Measurement gap configuration
The UE ghall:

1> if measGapConfi

7 is set o setup:

2> if a measurerment gap configuration is already setup, release the measurement gap configuration;

2

tup the measurement gap configuration indicated by the measGapConfig in accordance with the received
gapUffset, .., the first subframe of each gap occurs at an SFN and sub
{SFN and subframe of MCG cells):

SFN wwod 7= FLOOR (gapOffset/ 10Y;

subframe = gapOffves wmod 10;
with ¥ = MGRP/10 as defined in T'S 36,133 [ 16];
NOTE:  The UE applies a single gap, which tiadsg is relative to the MCG cells, evenr when coufigured with DC.

> else:

bt

> release the measurewent gap confi

[

585210 Discovery signals measurement timing configuration

The UE shall setup the discovery signals measurement timing configuration (DMTC) in accor
dmitc-PeriodOffset, 1.e., the first subfiame of each DMTC occasion occurs at an SFN and subf
the following conditon:

& with the received

DO

SEN mod 7' = FLOOR{dmtc-Offset/ 10y,

5

subframe = dmic-Offset wod 10;
with T'= dmic-Periodicity/ 1,

On the concerned frequency, the UE shall not consider discovery signals frangmission in subframes outside the DMTC
occasion.

3GPP
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553 Performing measurements

55.3.1 Generad

For all measurements, except for UE Rx--Tx time difference measurerments, L{SSX nd chanuel occupancy
weasutements, the UE applies the layer 3 {iltering as specified in 5.5.3.2, before ug ing the weasuted resi s for
evalation of reporting criteria or for measurement reporting.

The UE shall:

1> whenever the UE has a measConfig, perform RSRP, RSR( and RS-SINR (if indicated in the associated
reportConfig) measurements for each serving cell as follows:

2> for the PCell, apply the time domain measurement resource restriction in accordavce with
measSubframePamernfCell, it conﬁgured,

2> if the UE suppotts CRS based discovery sigunals measurerment:

3> for each SCell in deactivated state, apply the discovery signals measurement timing configuration in
accordance with measDS-Config, if configured within the measObject corresponding to the fragquency of

_..
v

=
£l

v gach meas/d included in the measidList within VarMeasConfig:

2> if the purpose for the associated reporiConfig is set to reportCGIL

> if si~RegquestForHO is configured for the associated reportConfig:

]

4> perform the corresponding measurements on the frequency and RAT indicated in the asscciated

¢f using autoncmous gaps 4S Necessary;

4> perform the corresponding measurements on the frequency and B cated in the associated
3

measOhject uslug available Wdle periods or uslog autonotous gaps as secessary;

NOTE 1 Hautonomous gaps are used to Denfovm nnnsu“rcnnents the UE is allowed to tamporaiily abort
conununication with all serving celi(s), 1.e. create autonomous gaps peﬁom\ the corresponding
measuiements within the Hodts specifi mi T S { Otherwise, the UE only suppotts tht‘
measurements with the purpose set te reportCGI only if E-UTE

'RAN has provided sufficient idle periods.

identity of the call indicated by the cellFor#hichToReportCGl in the
guiring the relevant systew information from the concerved celly

3> if the cell indicated by the celiForWhichToReporiCGI included in the associated measObject is an B-
UTRAN cell:

4> iy to acquite the CSG identity, if the CSG identity is broadesst in the concermed cell
4>ty © acquire the rackingdreaCode in the concersed cell;

4> fry to acquire the list of additional PLMN Id ertm s, as included in the pirin-fdentityList, if muitiple
PLMN identities are broadcast in the concerned cell;

The primary’ PLMN is part of the global cell identity.

3> 'f hc cell indicated by the cellForWlichToReporiCG T incladed in the associated i Prect is o UTRAN

4> try to acquire the LAC, the RAC and the list of addidonal PLMN Identites, if multiple PLMMN
ideutities are bmadva in the concerned cell;

4> try to acquire the CSG identity, if the CSG identity is broadeast in the concerned cell;

w
\/

if the cell indicated by the celiForWhichToReporrCGI included in the associated measObject is a GERAN

all:
X1

0
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4> try to acquire the RAC in the concerned cell;

i ToReporiCGI ncluded in the associated re
b cdma2000-Type incinded in the measObject is typeRPD:

3> if the cell indicated by the cellForil hrect Is 4

CDMA2000 cell an

4> try to acquire the Sector ID in the conzersed cell;

3> if the cell indicated by the cellForWhichTeReportCG{ included in the associated measObject is a
CDMA2060 cell and the cdma2000-Type included in the measObject is fype IXRTT:

try to acquire the BASE ID, SID and NID in the concered cell;
3> if a measurement gap configuration is sewp; or
3> if the UE does not roruire measutement gaps to perform the cosgerted weasurewents:

4> if s-Measure 1s not configured; or

4> if s-Measure is configured and the PCell RSRP, after layer 3 filtering, is lower thau this value; ot
4> if measDS-Config is configured in the associated measCOhject:

3> if the UE supports CS1-RS based discovery signals measurement; and

5> if the eventdd in the associated reportConfig is set to eventCl or eventC2, or U reportStrongestCSI-
RSs is included in the agsociated reportConfig:

6> perform the corrasponding measurements of CSI-RS resources on the frequency
the congerned measDhject, applying the discovery signals measurement timing configuration
in accordance with measDS-Cony d measObject;

&> if reportCRS-Meas 15 included in the associated reportConfig, perfors the corresponding
messuemews of veighbouring celis on the ftequencies indicated in the concerned measChject

as follows:

7> for neighbouring cells on the primary frequency, apply the time domain measurement
resontce restriction in accordance with measSubframePatternConfigNeigh, if configured in
the concermed measOhbject,

7> apply the discovery signals measurement timing configuration in accordance with measDS-
Config in the concersed measChect;

e corresponding measurements of neighbouring cells on the frequencies and RATS

d in the concerned measQhject as follows:
7> for veighbounring cells on the priwary {reguency, spply the time dowain weasutement

3
resource restriction in accordance with measSubfiamePatternConfigNeigh, if configured in
he concerned measObject;

-
v
=
=
=
o

» UE supposts CRS based di
measurement fhming ¢
concemed measObect,

covery signals measurement, apply the discovery signals
o in accordance with measDS-Config, if configured in the

4> if the we-RaTxTimeliffPeriodical is condigused tu the associated reportCos

if the reportSSTD-Meas is set to frue in the associated reporiCenfig:

5> perform S8TD measurernents betweean the PCell and the PSCell;

4> if the measRSSI-ReporiConyig is configured in the &

sociated reportConfig:

3GPP
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asurements on the frequency indicated in the

5> perform the R3S8Y and channel occupancy o

associated measObjec

2> perform the evaluation of reporting criteria as specified in 3.5.4;

B

NOTE 3: The s-Measure defines when the UE is required to perform measurements. The UE is however allowed to
Measure, 0.8., 10 measue cells broadeasting
ion as defined in TS 36304 [4].

petform weasurewents alse whew the PCel]l RSRP exceeds

a CS¢ridentity following use of the autonomous search func

5832 Layer 3 filtering

1> for each weasutement quantity that the UE performs measurements according to 5.5.3.1:

This does not include guantities configured solety for UE Rx-Tx T
and BSST and channel occupancy measurerments Le. for those type:

triggerCuantity ase reporiQianiity.

time difference, 3 measurements
s of measurements the UE ignores the

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by

the following formda:

Fo=0{-a)-F,, +a-M,

where

the p

A s the latest received measutement result from the physical &

er;

Fu s the updated filtered measurament result, that is used for evaluation of reporting criteria or for
tueasuretnent toporting;

Fqis the old filtered measurament result, where #y is set fo M7 when the first messurement result from
the physical layer is received; and

a =12 where k is the filterCoefficient for the comtesponding measurement quantity recetved by the

quantityConfig,

2> adapt the filter such that the time chavacteristics of the filier are preserved at different input vates, cbserving

that the filterCoefficient k assumes a sample ate equal to 200 ms;

NOTE 2: If ks set to 0, vo layer 3 filtortog is applicable.

‘The filtering is performed in the same domain as used for evaluation of reporting criteria o
measurement reporting, ie., logarithmic filtering for logarithmic measurements.

NOTI?

ements set in [16]. For

@

WOTE 4: The filter input rate is implemeniation dependent, to fulfil the perfor
further details about the physical layer measurements, see 15 36.133

554 Measurement repor Iriggering

5541 Generad

If security has been activated successfully, the UE shall

all:

> for each meas/d included in the measidList within VarMeasConfig:
2> if the corresponding reporiConfiy includes a purpese set 1o reporeStrongesiCellsForSON.
3> gonsider any neighbouring cell detected on the associated frequancy to be applicable;

includes a purpose set to reportCGL

2> else if the corresponding reporfConf
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v

3> gonsider any neighbouting cell detected on the associated frequency/ set of frequencies (GERAN) which
has a plysical cell identity matching the value of the cellForWhichToRepertCGI included in the
corresponding measObject within the VarddeasConfig o be applicable;

2> elsa:

1 concerns BE-UTRA:

3> if the corresponding measbj
> if the ue-RxTxTimeDifiPeriodical is configured in the cottesponding reportConfig.

3> consider ouly the PCell o be applicable;

4> else if the reportSSTD-Meas is set to frue in the cotresponding reportConfig.
5> consider the PSCell to be applicable;

else if the eventd I ov eventd 2 is configured i the corresponding reporiCenfig:

S
\/

5> consider only the serving cell to be applicable;

figured in the corresponding reportConfig; ot if reporiStro

4> else if eventCI or eve is conf
ASs is included in the corresponding repertCo nﬁg:

5> consider s CSI-RS resource on the assoclated {tequency 1o be applicable when the concerned CSE
RS resource is included w the mensCSI-RS-TodddMiodList defined within the FarddeasConfig for
this measld,

4> else if measRSSI-ReportConfig i configured in the cortesponding reportCor

5> consider the resouice indicated by the measRSSI-Config on the associated frequency to be
applicable;

5> (fuseWhiteCellLizt {s set to TRUE:

6> consider any neighbouring cell detected on the as
concernad cell is included in the whiteCe

for this measid;

sociated frequency to be applicable when the
AddhiodList defined within the VarddeasConfig

5> elge:

6> consider any neighbouring cell detected on the associated frequency to be applicable when the
concernad cell is not included in the dlaciCellsToAddModList defined within the
YarhdeasConfig for this m "

3> for events involving a serving cell on one frequency o another frequency,
consider the serving cell on the other frequency as a neighbouring ce ,11.

4> if the corresponding reporiConfig includes alternativeTimeToTrigger and if the UE supports
alternativeTimeToTrigger:
5> use the value of alrernative TimeToTrigger as the time to trigger instead of the value of
timeToTrigger v the correspouding reportConfiy for colls tacinded in the alfT T\ -
CelisTodddModList of the correspending measObject,
3> else if the corvesponding measObject conzerns UTRA or CDMAZ006:

4> counsider a neighbouring cell on the associated frequency to be applicable when the concerned cell is
included in the cellsToAddModList defined within the VarMeasConfig for this measld (ie. the cell is
included in the white-list);

WOTE 60 The UE may also consider a neighbouring cell on the associated UTRA frequency to be applicable when
the concerned cell is included in the csg-aliowedReportingCells within the VarMeasConfig for this

measld, if configured in the corresponding measObjectUTRA (i.e. the cell is included in the range of
plysical cell identities for which teporting 15 allowed),
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3> else if the corresponding measOhject concerns GERAN

4> mmdct & neighbourdug cell on the associated set of frequencies to be applicable when the concerned
cell matches the nee-Permitted defined within the FarMeasConfig for this measid,

set to event and if the entry condition applicable for this event, i.e. the event

ntld of the corresponding reportConfiy withiv VarMeasConfig, 1s fulfilled for one
e cells for all measurersents after layer 3 filtering taken duting timeToTrigger defined for
he Varddeas while the VarddeasReporiList does not tnclude an measurement

ol this measld {a fivst cell triggers the event):

2> if the triggerType
cortespondi
or mote appl
this event w.
reporting e

3> include a measurtement wporting entry within the VarMeasReportList for this measid,
=port 8

3> set the numberOfReporisSent defined within the VardeasReporiList Tor this measid to O;

3> inctude the concerned cetl{s) in the cellsTriggeredlist defined within the VarMeasReporilist for this
neasid),

3> if the UE supporis T3 12 and if useT312 is included for this event and if T3 10 is mumning:
4> i T312 is not running:

5> start timer ‘1312 with the value configured in the corresponding measObject;

3> initlate the neaserewent teporting procedure, 85 spe

2> if the # lg;'er[vr/e is set to event and if the entry condition applicable for this event, ie. the event
cortesponding the evrfm]d on the cor Aespondmo reuort\/on,,g Wlﬂh VarideasConfig, is fulfilled for one
or mote applicable i 3 filtertog
taken during Hmel’ 'o}’mggw uenned for t] iggers the
event):

st for this measld 160,

3> setibe mumberGfReportsSent ed within the VarMeasReport,

3> inciude the concerned cell(s) in the celisTriggeredLisi defined within the VarddeasReportList for this
measld,

3> ifthe UE s

pports T312 angd if wse’312 is inciuded for this event and if T310 is running:

4> i T312 is not wesing:

5> start timer T3 12 with the valve configured in the correspond

3> initiate the measuremment reporting procedure, as spec

)

if the wriggerType is set to event and if the leaving condition applizable for this event is fuifilled for one or
wore of the cells included to the cellsTriggeredList defined witlin the VarMeasReportList for this meazid Tot
all measurements after layer 3 filt taken during fimeToTrigger defined within the VardeasConfig for
this event:

[ ]
\/

ove the concerved cell(s) in the cellsTriggeredList defined within the VardMeasReporiList for this

P

3> if'the UE supports T312 and if use7372 is included for this event and if T310 is running:

5> start timer T3 12 with the value configured in the corresponding

3> if reportOnLeqve is setto TRUE for the coresponding reporting con ab-ReportOnleave is

set to TRU i e corresponding reporting configuration:

initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the cellsTriggeredList defined withiv the VarddeasReportList fox this measld is exapty.

4> remove the measurement reporting entry within the FarddeasfeportList for this measld,

3GPP
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4> stop the periodical reporting tmer for this meas/d, if ranning;

2> il the triggerType (s set (o evens and if the enty condition spplicable for this event, ie. the event
w*xespendamv« vthe evenild of 1h&’ ¢ cspondmr:e’)orﬂ,ﬁ fig within Vardden g, is fulfilled for one
or more applicable CSL-RS resources for all measurements after layer 3 filtering taken during rimeTolrigger
defined for this event within the VarddeasConfig, while the VarMeasReportList does not include an
measurement reporting entry for this measld (Le. a first CSI-ES resource triggers the event):

3> include 4 measurement reporting entry within the Varddeas his measid:

portlist

gy

st for this measld 160,

3> setthe numberCfReportsSe

1 defined within the VarMeasReport,

3> inciude the concerned CSI-RS resource(s) in the csi-RS-TriggeredList definad within the
VarMleasReportList for this measld,

3> initate the measurament 1EPOVUI1" })‘“OCEQUYC, a5 Specit

2> il the triggerType (s set (0 evest and if the entyy condition spplica event, Le. the event
corresponding vthe evenrld of the commesponding repor rided, g, is fulfilled for one

or wore applicable CSE-RS resources not included in the asi-RS- zrzg’vrm/ ist for all measurements after
layer 3 filtering taken during timeZolrigger defined for this event within the VarddeasConyig (ie
subsequent CSL-RS resource triggers the event):

3> set the number OfReporisSent ed within the Vards +for this measld o 0;

3> inchude the conce st defined within the

VarddeasRepor

ted CSI-RS xesource(s) o the

for this measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

the

2> if the triggerType is set to event and i leaving coundition applicable for this event is fulfilled
more of the CQI -RS resources included in the csi-RS-TriggeredList defined within the FarddeasReportlist for
this measid for ail measurements after layer 3 filtering taken during timeToTrigger defined within the
FardeasConfig For this event:

3> remove the concerned CSI-RS resource(s) in the csi-R5-Trigeeredlist defined within the
VarMeasReporeList for this measid,

3> if ¢ /-ReportOnLeve is set to TRUL for the corresponding reporiing configuration o

ReportOnleave is set to TRUE for the corresponding reporting configuration:

o
55.5;

initiate the measurement reporting procedure, as specified i

3> if the csi-RS-TriggeredList defined within the VarddeasReportList for this measid is empty:

)

4> remove the measuremn atry within the VorddeasRepertList

his measld,

4> stop the periodical repostivg fmer fox this mreasid, { uning;

"

2> if measRSSI-ReportConfig is included and if a (first) measurement result is available:

3> include 4 measurement reporting entry within the VarddeasReportList for this measid,
3> sat the numberCfReportsSent defined within the VarMeasReportList for this measid to 9,

3.5 immediately after a first RSST sample

3> initiate the measurewent reporting procedure as specified i
ue is reported by the physical layer;

of to reportStrongestCellsForSON and il s (st

2> If the purpose is included and set to reporiStrongest
measurement result is available:

3> incinde a weasuewent eporting entry within the VardfeasReportList for this measid,

3> set the numberOfReportsSent defined within the VardeasRepordlist for this measid o 0;

3> if the purpose is setio reporiStrongest

is and reportStrongestCSI-RSs is not included:

3GPP
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4> if the reportiAmount > L.

5> initiate the measurenent reporting procedure, as spoc
to be reported becomes available for the PCell;

muediately after the quautity

4> else (Le. the reportdmount = 1)

5> initiate the messurement reporting procedure, as specifiad in 5.5.5, immediately after the quantity
to be reported becomes available for the PCell and for the strongest cell among the 3
cells, or becomes available for the pair of PCell and the PSCall in case of SSTD measurements;

3> else if the purpose is set to reporiStrongesiCellsForSON:

4> initiate the messwement reporting procedute, as specified in 5.5.5, when it has deterwdned the
strongest cells on the associated frequency;

2> upon explry of the periodical reporting timer for this meas/d,

3> initiate the measurement reporting procedure, as specified in 5.5.5;

s

2> if the purpose is included and set to reporiCGT and if the UR scquited the information needed to set all fields
of cgi-Info for the wequested cell:

3> include a measurement reporting entry within the FarddeasReportlist for this measld,

3> set the numberUfReportsSent defined within the VardeasReportList for this measid to 0;
3> stop timer T321;

3> initiate the measurament reporting procedurs, as specified in 5.3.5;

2> upon expiry of the T321 for this measid:
3> include a measurement reporting entry within the VarMeasReportList for this measid,
3> set the number OfReportsSent defined within the VarddeasReportList for this measid to 0;

3> initiate the measurement teporting procedure, as specified in 5.5.5;

NOTE 2: The UE does not stop the periodical reporting with friggerZipe set to event or to periodica! while the
corresponding measurement is not performed due to the PCall RSRP being equal to or better than s-
Measure ox due 10 the messutemewt gap sot being setup.

NOTE 3; Ifthe UE is configured with DRX, the UX may delay the measurament reporting for event triggered and
periodical tV iggered measurements until the Active Time, which is defined in TS 36.321 [6].

5542 Event A1 {Serving becomes better than threshold)

1> consider the ente

ng condition for this event to be satisfied when condition Al-1, as specified below,

uifilled;

itled;

1> consider the leaving condition for this event to be satisfied when condition A -2, as specified below, is fu
I> for this measurernent, consider the primary or secondary cell that is configured on the frequency indicated in the
assoctated meayObjectFUTRA 10 be the seving cell;

Inequality Al-1 {Entering condition)

Ay -

Inequality Al-2 {Leaving condition;
M+ Hys < Thresh

The variables in the formula are defined as follows:

3GPP
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Mss is the measurement result of the serving cell, not taking into account any offsets.

Hys is the hysteresis parameter for this event (Le. Aysieresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. al-Threshold as defined within reportConfigh UTRA for this

avent).
Mss is expressed in dBm in case of RSRP, or in d8 in case of RSRQ and RS-SINR.
Hys is exprossed in dB.

Thresh is expressed in the same unit as Ms.

5543 Event A2 (Serving becornes worse than threshold)

The UE shall:

1> consider the entering condition for this event to be satisfied when condition A2-1, as spe

1

1> cousider the Ieaving condition for this event to be satisfied when condition A2-2, as specified below, is fu

1> for this measurement, ¢
associated measObjectE

UTRA to be the serving cell;

{nequality A2-1 (Entering condition)

M+ Hys <Thr
{nequality A2-2 (Leaving condition)

Ms— Hys> Thresh

The variables in the formul;

3 is the measurement result of the serving cell, not taking into account any offsets.

Hpys is the hysteresis parameter for this event (Le. Aysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigh UTRA for this
event).

3 i exprossed in dBum in case of RSRE, or in d8 in case of RER{) and R3-SINR.

Hys is expressed in dB.

Thresh is expressed in the same unit as Ms.

(43

S44 Event A3 (Neighbour becomes offset better than PCell/ PSCeli)

The UE shall:

1> if usePSCell of the cormesponding reportConfig is set o true:

2> use the PSCell for Mp, Ofp and Ocp;

> else

2>

NOTE  The cell(s) that triggers the event is on the fraquency indicated in the associated measChjecr which may
be different from the frequency vsed by the PCell

{nequality A3-1 (Entering condition)

3GPP

ed below, is fulfilled;

er the primary or secondary cell that is configured on the frequency indicated in the

ified below, is fulfilled;
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g
5

M+ Ofr+0cn ~ Hys > Mp +Ofp +Ocp+L

Inequality A3-2 (Leaving condition)
M +Ofn+0cn + Hys < Mp +Ofp +Ocp + Off

The variables in the formmla are defined as follows;

3w is the tw

t of the

SRIANT ueighbouring cell, not taking
G is the fre:
meayOhject
Oen is the cell specific offset of the
corresponding 1o the freque

neighbour cell (i.e
ency of the neighbour cel 11) and se

Mp is the measurement result of the PCell/ P3CelL, not taking in

fp is the frequency specific offset of the frequency of the P
measObjectEUTRA corresponding to the frequency of

Dcp is the cell
cortespondis

pecific offset of the PCell/ PSCell {1 ‘.
ng 1o the Fequeney of the PCell PSCel
Hys 15 the hysteresis parameter for this event (L.e. Aysteresis as defl

Qff is the offset parameter for this event (Le. ad-Offzet a

M, Mp are expressed ind of RSRP, or in dB in case of RSRQ an
Ofn, Ocn, Ofp, Ocp, Hys, Off are expressed in 8.

5545
The U shall:

> cousider the entering condition for this ever

—

bt

> counsider the leaving condition for this evenr to be satisis
fnequality A4-1 (Entering condition)

Mn+Ofn+Ocit-

Hys > Thresh

faequality A4-2 (Leaving condition)

Mn+Ofn+Ocn+ Hys < 11

The variables ta the forawla are deflved as foliows:

B is the measurement result of the neighbouring cell,

cy specific offset of the frequency of the neighbour cell (4

5 .
measOhjectVUTRA corresponding to the frequency of the neighbour ce

Qen 1s the cell specific offset of the neighbour cell (Le. celllndividualC

corresponding to the frequency of the neighbour cell), and set to zero 1f not »onﬁt, 3

Hys is the hysterests patameter for this event (.. Ay SIS

Thresh is the threshold parameter for this event (L. a#-Threshoid as defined within reportConfig:

event).

Mn s expressed in dBw in case of RSRP, or in dB in case of |

3fn, Ocn, Hys ate exprossed (5 dB.

3GPP

1o ace:

quency specific offset of the frequency of the neighbour cell (@ Le. offSetFreq as defined wit

cll/ PECell (ie
he PCell/ PSCell).

as defined within repo,

it to be satisfied when condition A4-1, as spec
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uy offsets.

i

FUTRA corresponding to the frequency of the neighbour el

cellindividiualOffset as defined within measObjectEUTRA
t to zaro if not configured for the neighbour cell.

o account any offsets.

. offsetbreq as defined within

1 RS-SINR.

Event A4 (Neighbour becomes betier than threshold)

fied below, 1s fulfilled;

ied when condition A4-2, as specified below, is fulfilled;

not taking into account any offsets.

i.e. offsetFreq as defived within
')

EUTRA
bbour cell.

as delined within reporiConfigFUTRA for this event),

[TRA for this

and R3-SINR,
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Thresh is expressed in the same unit as Ma.
5548 Event A5 (PCelll PSCelt becomes worse than threshold! and neighbour

becomes better than threshold2)
The UE ghall:

the enteri IF’ condition for this event to be satisfied whew both condition A5-1 and condition A3-2, as
ifled below, are fulfilled;

1> counsider the leaving condition for this event to be satisfied when condition A3-3 or condition A5-4, ie. at least
< the two, as specified below, is fulfilled;

_..
v;

=3

i

¢

=

isePSCell of the cotresponding reportConfig is set to i

2> use the P3Cel for Mp;

bt
v

else:
2> uge the PCelt for Mp;

NOTE: The cell(s) that triggers the event s on the frequency indicated in the associated mieasObject which may
be different from the frequency used by the PCell/ PSCell

Inequality A5-1 (Entering condition 1)

Mp+ Hyvs < Thresil

Tuequality AS-2 (Entering condition 2)
Mn+Ofn+0Ocn— Hys > Thresh2

Inequality A3-3 (Leaving condition 1)

Xip—Hys > Thresil

Tuequality AS-4 (Leaving condition 2)
Mn+Ofn+Ocn+ Hys < Threshil

The variables in the formula are defived as follows:

Mp is the measurement result of the PCell/ PSCell, not taking

0 account auy offsets

M i3 the weasnrewment tosult of the selghbouring cell, not taking uto ace

unt avy offsets,

Ofn is the frequ
measQObjectt,

specific offset of the frequency of the neightour cell (Le. offsetfreg as defined within
UTRA corrasponding to the frequency of the neighbour cell).

Oen is the cell specific offset of the neighbour cell {ie. m!/ndxwaun/u//m as defined within measObjectEUTRA
comesponding ro the frequency of the neighbour cell}, and set to zaro if not configured for the neighbour cell.

Hys 15 the hysteresis parameter for this event (L.e. Aysteresis as defined within reporiConfighUTRA for this event).

Threshl is the threshold paraweter for this event (e, a5-Threshoid] as defined within reportConfigEUTRA for this
evenn)

Thresh2 is the threshold parameter for this event (L.e. a5-ThresholdZ ¢
avent).

1 reportConfigEUTRA for this

dB in case of RER( and RS-SINR.

Qfis, Gen, Hys are expressed in dB.

Threshl is expressad in the same unit as 3dp.

Thresh2 is expressed in the same vunit as Ma.

3GPP
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554 8a Event A8 (Meighbour becomes offset better than SCell)
The UE shall:

1> consider the entering condition for this event to be satisfied when condition A6-1, as specified below, is fulfilled;

1> cousider the leaving condition for this event to be satisfied whon condition A6-2,

1

as specilied below, s fu

1> for this measurement, ¢

er the (secondary) cell that is configured on the frequency indicated in the
associated measObjectE

UTRA to be the serving cell;

WNOTE:  The neighbowr(s) is on the same frequency as the SCell L.e. both are on the frequency
asseciated i?lCuS(/" ject.

indicated in the
Inequality A6-1 (Entering conditiow)

M +Ocn — Hys > Ms + Ces +Off

Inequality A6-2 (Leaving coudition)

Mn+Ocn + Hys < Ms + Cos + Off

The variables in the formula are defined as follows:

M is the measurement resutt of the neighbouring cetl, not taking tuto account any offsets.

Qen s the coll specilic offset of the neighbour cell (Le. celindividuaiCivet as defived within measOljectEUTRA

corresponding to the frequency of the neighbour cell), and set to zero if not configured for he neighbour cell.

By is the measurement result of the serving cell, not taking into account any offsets.

Ocs is the cell specific offset of the serving cell {Le. cellindividuaiUffset as defined within measObjectEUTRA
corresponding to the serving frequency), and is set 1o zero if not ¢ onuguttd for the serving cell.

Hys is the hys

sis as defined within repertConfighlUTRA for this event)

Off is the offset parameter for this event (1 e. a6-Offset as defined within reportConfigEUTRA for this event).

Mn, Ms are expressed in dB3m in case of RSRP, or in dB in case of RSRQ and RS-SINKR.

B

Qen, Oes, Hys, Off are expressed in dB.
58547 Event B1 {Inter RAT neighbour becomes better than threshold)

The UE shall:

1> for UTRA and CDMA2000, only trigger the event for celis included in the corresponding measurement object;

v

consider the

[,

entering condition for this event to be satisfied when condition BE-1, as specified below, i

s fulfitled;

—

> cousider the leaving condition for this event to be satlsfied when conditton B1-2, as specified below, is tullilled;
Ineguality B1-1 (Entering condition)

Mn + O ~ Hys > Thresh

Ineguality B1-2 (Leaving condition)

My +Ofin - Hys < Thresh

The variables in the formula are defined as follows:

M s the measurement reselt of the inter-RAT ueighbour cell, n

i taking into account any offsets. For CDMA 2000
measurement wsult, pileiSivength is divided by ~2.

Ofn is the frequenzy specific offset of the frequency of the inter-RAT neighbour cell o
within the measChfect cottesponding to the Frequency of the seighbour inter-RAT cell).

3GPP
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Hys is the hysteresis parameter for this event (L.e. iysteresis as defined within reporiConfiginterRAT for this event).

as defined with

Thresk is the thresbold parameter for this event (Le. b1-Thresh
evens). For COMAZOOD, b1-Threshold is divided by -2.

eportConfigluterRAT for this

o
o,
=

M is expressed in dBm or in dB, depending on the measurement quantity of the inter-RAT uneighbour cel

Ofn, Hys are expressed in dB.

Thresk is expessed in the same unit ss Mn.
5548 Event B2 (PCell becomes worse than threshold! and inter RAT neighbour

becomes better than threshold?2)
The UE shall:

1> for UTRA and CDMA2000, onty trigger the event for celis included in the corresponding measurement chije

> sider t it"nnﬂ r,ondmo for this event to be satisfied when both condition 32-1 and condition B2-2, as
i> ]Pa‘mg v()fldlﬂ\)ﬂ fo* f} 1is event to be satisficd when conditton B2-3 or condition B2-4, L¢. at Jeast

filied;
Inequality B2-1 (Entering condition 1)

Mp+ Hyvs < Thresil

Tuequality B2-2 (Entering coudition 2)

An +Ofin - fys > Thresh?

Inequality B2-3 (Leaving condition
ualify 2

-
=

Xip—Hys > Thresil
Tuequality B2-4 (Lesving condition 2)
Mn O+ flys < Thresh?
The variables in the fornwla are defined as follows:
Mp is the measurement result of the PCell, not taking into account any offsets.

M i3 the weasurewent tesult of the inter-RAT neighbour cell, vot taking ato ¢

measurement result, pilotStrength is divided by -2.

ount any offsets, For COMA2Z000

G is the frequency specific offset of the frequency of the inter-RAT neighbour cell (Le. offsetFreqg as defined
within the measObject corresponding to the frequency of the inter-RAT neighbour cell).

Hys is the hysteresis parameter for this event (Le. Aysteresis as defined within reportConfiginterRAT for this event).

Threshl is the threshold parameter for this event (Le. b2-Threshold! as defived within reportConfiglnterRAT for
this event).

Thresk2 is the threshold pataweter fov this evews (Le. b2-Thresho
this event). For COMAZO0D, b 2-Threshold2 is divided by 2.

fginterRAT for

Mp is expressed in dBm in case of RSRP, or in dB in case of RSRQ.

@,
=

M is expressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour ¢
Qis, Hys sre expressed in dB.
Threshl is expressad in the same unit as 3dp.

Thresh2 is expressed in the same vunit as Ma.

3GPP
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55449 Event C1 (CSI-RS resource becornes better than threshold)

The UE shall:

1> consider the entering condition for this event to be satisfied when condition CE-1, as specified below, is fulfilled;
1> cousider the leaving condition for this event to be satisfied when condition C1-2, as specified below, is fulfitled;

Inequality C1-1 (Entering conditic

Moy +Qcr -~ Hys > Thresh

Inequality C1-2 (Leaving condition)
Mer +Ocr + Hys < Thresh
The variables in the formula ave defined as follows:
Mer s the measurement reselt of the CSI-RS resource, not takivg into acconnt any offsets.

Ocr is the CSI-RS specific offset (L.e. csi-RS-IndividialOffset as defined within measObject.
to the frequency CSI-RS resource), and set to zero

FUTR
sot configured for the CSI-RS =

4 corresponding
ULCce.

Hys 15 the hysteresis parameter for this event (i.e. Aysteresis as defined within repor R4 for this event).

Thresh is the thresbold parameter for this event (Le. c/-Threshold as defined within reportConfig
evesh)

CUTRA for this

essed in dBm.

Mor, Thresh are exp
Oor, Hys are expressed in dB.
55410 Event C2 {CSI-RS resource becomes offset better than reference TSRS
rES0UrCe)

The UE ghall:

consider the entering condition for this event to be satisfied when condition C2-1, as specified below, is fulfitled;

-

v

¥
1

cousider the leaving condition for this event to be satisfied when condition C2-2, as specifiad balow, is fulfilled;

NOTE:  The CSI-RS resource(s) that triggers the event is on the sawe frequency as the reference CSI-RS resource,
Le both are on the frequency indicated in the associated measObject.
Inequality C2-1 (Entering condition)
Mer +Ocr = FHys > Mref +Oref +0ff

Inequality C2-2 (Leaving condition}

Mer +Ocr + Hys < Mref +Oref +0ff

The variables in the formmla are defined as follows;

Mer is the measurement vesuit of the CSE-RS mesource, not taking into account any offseis

S specific offset of the CSI-RS resource (L. csi-RS-Individual Offvet as defined within
FUTRA correspounding to the frequency of the CSI-RS

IeSOUICE.

rsontce), avd set to zeto W vot configered for

Bref is the measurament result of the reference CSI-RB esource (Le. ¢2-ReflST-
reportConfis EUTRA for this event), sot taking it account any offsets,

.
A3

v as defined within

sed within
CSI-RS resource), and is set to zero if not

Orefis the CSI-RS specific offset of the reference CSI-RS resource ( e, esi-Rb-IndividnaiOffset as defin
measObjectEUTRA corrasponding to the frequency of the reference
igured for the reference CST-RS resource

3GPP
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Hys is the hysteresis parameter for this event (i.e. iysteresis as defined within reporiConfigEUTRA fox

e UTRA for this event).

Cifset as deftved within reporiC

f is the offset parameter for this event (i

Mor, Mref are expressed in dBm.

Oor, Oref, Hys, Off are expressed  ¢B.

555 Measurement reporting

UE EUTRAN

Figure 5.5.5-1: Measurement reporting

ate this

The purpose of vrocedure is to transfer measurement results frorm the UE to E-UTRAN. The UE shali ini
procedure only afler successful security activation.

T(

‘or the measld for which the measurement reporting ¥

g procedure was triggerad, the UE shall set the measResults within
e MeasurementReport message as follows:

o

1> et the measid to the measurament identity that triggered the measurement reporting;

.\./

set the measResultPCel] to toctude the quantities of the PCell;

I> setthe meas ZSI‘ZKBGVV reglList to inctude for each SCell that is configured, if any, within measResuiSCel{ the
if available according to pedformance requirements in [16];

1> associated with the meas/d that triggered the measurement reporting includes

repertds dc’/ /ezgmweas

2> for each serving frequency for which measChjectd is referenced in the measl other than the frequency

corresponding with the measld that triggered the measurement reporting:
3> set the measResultServEreqlist to m(.l. de within measResultBestNeiy
quantities of the best non~serving cell, based on RSRP, on the concerned serving

1> if there is at least one applicable neighbouring cell to report:

2> set the measResultNeighCells to include the best neighbouring cells up to maxReporiCeils in accordance with

the following:

3> if the #riggerType is set to event:

4> include the celis included in the cellsTriggerediist as defined within the VarddeasReportList for this
measkd,

its became available since the last

NOTE 1 The reliability of the report (Le. the cortainty i contains the strongest cells on the concerned frequency)
depends

are spe

din TS 36.133 [15].

3> for cach cell that is included in s, Include

asResuliNeis

3> if the friggerType is set to evens; or the purpose is set to reporiSirongestCells o1 to
reportstrongestCellsForSON:

3GPP

n the measurement configuration Le. the reportfnterval. The related performance requirements
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4> for each included cell, include the layer 3 filtered measured results in sccordance with the
reportConfig for this measld, ordered as follows:

A

3> if the measObject associated with this measld concemns E-U

ity

6> set the measResult to include the quantity(ies) indicated in the repertQuantity w m.m the
concerned reporiConfig in order of decreasing friggerQuantity, Le. the best cell is included

is i

5> if the measObject associated with this measid concerns UTRA FDD and if ReportConfignterRAT
incledes the reporiCuantityUTRA-FIDD:

&> set the measResult to include the quantities indicated by the reporiQuaniityUTRA-FDD in
order of decreasing measQuantity UTRA-FDD within the quantityCo i
included {lust;

5> if the measObject associated with this measid concemns UTRA FOD and if ReportConfiginterRAT
does not include the reportQuantity UTRA-FDD; ot

¥y

3> if the measObject associated with this measld concerns UTRA TDD, GERAN or CDMAZOOD:

Result 16 the quawsity ¢ nfigared for the concerned RAT within the
onfig 1o order of either Kj(“(‘lcablll? quantity for UTRA and GERAN or increasing
DIMA200C pilotStrength, 1.e. the best cell is tnchuded first;

6> got the
quantityt.

quantity for €

G

re?en- nclf*< of the cgi-Info for the cell indicated by the ce. hloReportCGI

een obrmued.

sfdentity;

o
=

&> include the csg-MemberStatus and set it to member if the cell is a C5G member ¢

5> if the si-RequestForHO is configured within the reportConfig associated with this meas/d:

Tnfo containing all the fields that have been successfully acquired and in
b the followiog:

7> if the cell is a CSG member cell, determine the subset of the PLMN identities, starting from
cond entry of PLMN identities in the broadcast information, that meet the following

a} equal to the RPLMMN or an EPLMN; and

iprising of the concerned PLMN

by the CSG whitelist of the UE includes an <o
identity and the CSG ideniity broadeast by the cell;

e o=

7> u‘ 36 subsel of PLMN ideutities determined accotding to the previous includes at least ove
F’II‘» identity, include the plun-Identity
,.,d entities;

List and set it to include this subset of the FLMN

iy PLMR

include the primaryPLMN-Suitabie if the
ed above;

1o cell is 3 USG membes cell
meets conditions a) and b) specifi

6> include the cgi-Info otataimng all the fields that have been successfully acquired and in
accordance with the followin;

W
loi

2
v

s starting from the second entry ©

7> include in the plmn-IdentityList the st of ic
PLMN [deniities in the broadcast information;
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> for the cells included according to the previous (i.e. covering the PCell, the SCells, the best now ng cells on
serving frequencies as well as neighbouring HUTRA cells) include results according to the extended RSRQ if

corresponding results ate available according to the associated performance requitements defined in 36.133 [16];

v

if there is at least one applicable CSI-RS rescurce to repoit:

2> set the measResultCST-RS-List 1o include e best CSI-RS resources up to maxReportCells tn accordanee with

the following:

3> ifthe triggerType is set to event,

4> include the CSE-RS mesources included in the csi-RS-TriggeredList as defined within the
VarMeasReportList for this measid,

3> else:

4> include the applicable CSI-RS resources for which the new measurement results became available
since the Jast peddodicsl repotting or stvce the weasutement was initiated or reset;

NOTE 2: The reliability of the repoit (1Le. the certainty it contains the strongest CSERS resources on the concerned
T

Th
Th

frequency ) depends on the measurement ¢o 1o telated parformance

requirenews are specified in TS 36,333 [15].

guration Le. the reportinterval.

3> for each CSI-RS resource that is included in the measResultCSI-RS-List,

include the measCSI-RS-/4,

4> include the layer 3 filtered measured results in accordance with the reportConfig for this measld,
ordeted as follow:

5> set the csi-RSKP-Result to inchude the quantity indicated in the reportQuantity with
concerned reporfConfig in order of decreasing triggerQuantityCSI-RS, ie. the best CSI-RS

reseures is included fisst;

i

physCelild of this CSI-RS resource is not a serving cell:

5> set the measResuitNeighCells to include the cell indicated by paysCeilid of this CSI-RS resource,
and include the physCellid,

3> set the rsrpResuit to include the RSRP of the concerned cell, if available according to performance
requirements in {161

5> set the rsrgResuit to include the RERG of the concermed cell, if available a
requirements in {16};

> if the ue-RxTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measld,

2> set the we-RxTxTimeDiffResult to the measurement result provided by lower layers;

2> set the currendSFN,

v

if the measRSSI-ReporiConfig is configured within the corvesponding repertConfig for this meas/d:

he repertinterval,

rssi-Result 1o the average of sarple value(s) provided by lower layers

P

2> set the channelOccupancy 1o the rounded percentage of sample values which are beyond 1o the
channelOccupancy Threshold within ail the sawple values o the repertinterval,

v

if the inciudel ocationinfo is configured in the comresponding reportContig for this measld and detailed location
information that bas not been reported is available, set the content of the locationinfo as follows:

2> include the locationCoordinates,
2> if available, include the grss-TOD-msec;

> if the reporiSSTD-Meas is set to frue within the corresponding repertConfig for this measld.

3GPP
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2> getthe measResultSSTD to the measurement results provided by lower layers;

.\./

tterenwent the monberOfReportsSent as delined within the VarMeasReportList for this measld by §

v

stop the periodical reporting timer, if running;

[,

v

i for this measld is less than the
is measld:

if the numberOfReporisSent as defined within the VarddeasReportl
reportdmount as defined within the corresponding reportConfig &

wer with the value of reportinterval as defined within the cortespon:

2> staut the periodical reporting
reporiConfig for this measid,

-
v
A

o,

@

2]

cal:

2> if the #riggerlype is set to perio

3> remove the entty within the FardleasReportLizt Tot this mea

remove this meas/d friom the measidlist within VarMleasConfig,

1> if the wmeasured results are for CDMAZO00 HRPD:

2> set the preRegistrationStatusHRPD 1o the UE's CDMAZ2000 upper laver's HRPD preRegistrations.

AL,

if the measured wasults are for COMA2000 1:RTT:

[,
v

2> set the preRegivorationStatusHRPD to FALSE,
1> if there is u/-F DCP-Delaviesult available:

2> getthe ul-PDCP-DelayResult to the received value;

1> submit the MeasurementReport message to lower lavers for transmission, upon which the procedure ends;
558 Measurement related actions
55861 Actions upon handover and re-establishment

E-UTRAN applies the handover procedure as foll

- when performing the handover procedure, as specified in 5.3.5.4, ensuze that a measObjectid cryrrcspou"r o 1o
cach bandover target sewving frequency is conligused as & result of the procedures described in this sub-clavse
and in 5.3.5.4;

- when changing the band while the physical frequency remains unchanged, E-UTBAN releases the mec
corresponding to the sonrce frequency and adds a measObject corresponding to the target frequency
wt reconfigure the meayObject);

1sObject
Ll does

E-UTRAN applies the re-establishment procedure as follows:

- when performing the connection re-establishoment procedure, ag specified iv 7, ensure that a mea Sobjfi(:ﬂ d
cotresponding each target serving frequency is configured as a result of the procedure describa d vxt is sub-
clause and the subsequent connection reconfiguration procedure immediately following the re-establishment
procedure;

- inthe first reconfiguration following the re-establishment when changing the band while the physical frequency
remaing unchanged, B-UTRAN releases the meas corresponding to the source frequency and adds a
measObject corsesponding to the target frequency (Le. it does not secovfigere the measObject),

The UE shall:

1> {or each measld included o the measidlist within VarMea

2> if the triggerType is setto periodical:

3> emove this measld from the meas] within VarddeasConfig:

3GPP
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1> if the procedure was triggered due to a handover or successful re-establishment and the procedure involves a

change of primary frequency, update the measl/d values in the measidList within VarddeasConfig as follows:

List within

2> if a measQhjectld value correspending to the target primary frequency exists in the measOb)
VarhleasConyig:

3> for cach measld value o the measlalist
4> if the meas!d value is linked to the measObjectid vatue cottesponding 1o the source primary
fraquency.

5> link this measid valus fo the measQbjectld value corresponding to the target primary frequency;

4> clge if the meas?d value is linked to the measOhjectid value cortesponding 1o e tavget primaty

nency:

all measid values that are tnked to the meayObjectld value coresponding to the source primaty

TCY
1> remove all measurement reporting entries within VarddeasReporilist,
1> stop the periodical reporting imer 1321, whichever one is running, as well as associated information

{e.g. timeloTrigger) for

e

orm inter-frequency or inter-RAT measurements, the UE
-RAT measurements after the E-UTRAN has setup the measurement

55862 Speed dependant scaling of measurement related parameters

The UFE shall adjust the value of the following parameter confignred by the B-UTRAN depending on the UF speed:
timeToYrigger. The UE shall apply 3 different levels, which are selected as foliows:

The UE shall:
1> perform mobility state detection using the mobility state detection as specified in TS 36.304 {4] with the
following modifications:

2> counting bandovers instead of cell reselections;

2> applyivg the patameter applicable for RRC_CONNECTED as included in speedStatePars within
Vardiecs

fig;

v

if high mobility state is derected:

-

HHigh within VarMeasConfig,

2> use the timeToTrigger value mmitiplied by
1> else if medium mobility state is detected:

2> use the timeToTrigger value multiplied by sfMedium within VarMeasConfig;
> else:

2> no scaling is applied;
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557 inter-frequency RSTD measurement indication

5571 Generad

UE EUTRAN

InteriregRSTDMeasurementindication

Figure 5.5.7.1-1; Inter-freguency RSTD measurement indication

The purpose of ¥his procedure is to indicate to the network 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:  Itisa notwork decision to configare (he measerement gap.

5572 initiation

1> if and ounly if upper lavers indicate to start performing inter-frequency RSTD measurements and the UE requires
rmeasurement gaps for these weasnrewents while measuretnent gags are either ot configured or mot sulficient:

2> initiate the procedure to indicate start;

WNOTE 1 The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at
this point in time sufficient gaps are available, the UE does not iniiiate the procedure. Unless i¥ receives a
new indication from upper layers, the UE is onty allowed to further repeat the procedure in the same
PCell once per frequency if the provided measurement gaps are insufficient.

1> if and only if upper layers indicate to stop performing inter-frequency RSTD measurements:

2> {nitate e procedure to todicate stop;
NOTE 2: The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to
indicate staxt.

s

573 Actions related to transmission of inferFregRSTDMeasurementindication
rnessage

The UE shall set the coments of InterFreqgRSTDMN easurementindication message as follows:

> get the rstd-InterFregin

[

ication as follows:

2> if the procedare {s nltisted o indicate stant of inter-frequency RSTD measurements:

3> setthe rstd-InterFreqinfelist according to the information received from upper layars;

2> else if the procedure is inftiated to indicate stop of inter-frequency RSTD measurewents:

3> set the rstd-TnterFreglindication to the value stop,

1> submit the InterlreqRSTDMeasurementindication message to lower layers for transmission, upon which the
procedure ends;
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58 Cther

586.1 DL information transfer

56.1.1 Generad

UE EUTRAN

Dl InformationTransfer

Figure 5.6.1.1-1: DL information transfer

The purpese of this procedure is to transfer NAS or (tunnelled) non-3GPP dedicated information from B-UTRANto a
UE in RRC_CONNECTED.

581.2 initiation

DT

ates the DL information transfer procedure whenever there is a nead o 2r NAS or non-3GPP
> tow, B-UTRAN initiates the DL information tansier procedute by sending the
DiLInformatienTransfer message.

5813 Reception of the DLinformationTransfer by the UE
Uypon receiving DLInformationTransfer message, the UE shall:

1> if the dedicatedTnfoType is set to dedicatedInfoNAS:

2> forward the dedicatedinfoNAS to the NAS upper layers.

kv

> Wl the dedicatedinfoType is st 1o dedicatedlnfoCDMA2000-]1XRTT ox to dedicatedInfoCDMA 2060-HRPD:

2> forward the dedicatedinfoCDRA 2000 to the CDMA2000 upper layers;
5862 UL information transfer

58.2.1 General

UE EUTRAN

ULInformationTransjer |

Figure §.6.2.1-1: UL information transfer

The pupose of this procedure is 1o transfer NAS or (unuelled) non-3GPP dedicated twforwation from the UE fo E-
UTRAN
8 .

5622 initiation

e is a need to tra !
the NAS information is

31

A UE in RRC_CONNECTED initiates the UL information transfer procedure wheneve

3GPP
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gybacked to the RRCConnectionSetupCompicte message. The UL initiates the UL information transfer procedure by
g the [LinformationTransfer message. When COMAZ060 information has to be transferred, the UL shail initiate
the procedure only if SRB2 is established.

5823 Actions related to transmission of ULinformationTransfer message
The UE shall set the conteuts of the ULInformationTransfes message as follows:
1> if there is a need to transfer NAS information:

2> set the dedicatedinfvType to include the dedicatedinfoNAS,

I> ifthere is a need to transfer CDMA2000 1XRTT information:
2> set the dedicatedlnfolvpe to include the dedicatedinfoCDMAZG00-IXRIT,
1> T thers {5 a need to travsler CDMA2000 HBPD twiosmatiow

2> set the dedicatedinfolype to include the dedicatedinfoC DMA2000-HRED,

5

> if mwbility (e, havdover, RRT cotnection re-ostablistmens) ocours before the successiul delivery of

ULInformationTransfer messages has been confivmed by lower layers:

ers about the possible failure o deliver the information contained in the concerned
Sfer IRSSAZES,

5.6.3 UE capability transfer

56.3.1 General

UE BUTRAN

JECopabilitvEnguiry

UECapabilitvinformation
Figure §.6.3.1-1: UE capability transfer
The purpose of this procedure {s to wansler UE radio access capability information from the UE 10 E-UTRAN.
1f the UL has changed its E-UTRAN radio access capabilities, the UE shall request higher layers to initiate the
secessary NAS procedures (see T8 23,401 [41}) that would result in the update of UE radic access capabilites using a

vew RRC convection.

NOTE: Change of the UE's G
Update.

ERAN UE radio capabilities in RRC_IDLE is supported by use of Tracking Area

3GPP

DAINGEAN_0003453



Reloase 13 129 3GPP TS 36.331 V13.0.0 {2015-12)
5.6.3.2 Initiation

B-UTRAN initiates the procedurs to a UE in RRC_CONNECTED
capability information.

en it needs (additional) UE radio access

5.8.3.3 Receplion of the UECapabilityEnguiry by the UE

The UE shall:

age as follows:

1> set the contents of UECapabilit

Ry

2> if the ue-CapabilityReqguest includes euira:

T-Container and with the rar-Type set to

3> include the UF-EUTRA-Capability within a se-Capabilit
aulra,

3> if the UE supports FDID and TDD

tinformation, except fleld fdd-Add-UE-EUTRA-Capabilities and tdd-4dd-
4 3 t

set all fields of UECapabilit
UE-EUTRA-Capabilities (tucluding their sub-fields), to include the values applicable for both FDD

DD (ie. functionality supported by both modes);

4> if (some of) ¥he UE capability fields have a different value for FOD and TDIx

the UE suppons additional functionality compared to what is indicated by the previous
sabilitylnformation:

&> Teld fdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting th
additional fusctionality applicable for FDD;
5> if for TDD, the UE supports additional functionality compared to what is indicaied by the previouns
‘L

fields of UECqpabilityinformation:

set it to include fields weflecting the

§ tdd-A dd-UL-EUTRA-Capabilities
nality applicable for TDD;

&> includs
addiviona
NOTE:  The UE includes fields of XDD-Add-Ub-EUTRA-Capabilities in accordasce with the following:
- The field is included mlv if one or more of its sub-fieids
value signalied elsewhere within UE-EUTRA-Capability,
(this value signallad elsewbhere is also referred to as the Common value, that is supported for both
XD modes)
~  Forthe fields that awe included in ADD-Add-UE-EUTRA-Capabilities, the UE sets:
~  the sub-fields that are not allowed to be different the same as the Common value;

fforew to a value indicating at least the same fusctionality as

has a value that is different compared to the

- the sub-fields that sre allowed to be gif]
indicated by the Common value,

3> eglse {(UE supports single xDD mode):

fields of UECapabilitvinformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-4dd-
U ‘- 'JZ RA-Capabilities (tncluding their sub-fields), to include the values applicable for the xDD

L
mode supported by the UE;

age tnciudes requestedFrequencyBonds and UE suppots

v> if the URCapabili
requestedFrequencyBands:

4> determine the priority owder of band combinations supported by the UE according to the follow
vlodty order (Le. listed in order of decreasing priotity):

5> inelude sli non-CA bands, tegardless of whether UE supports carrier aggregation, only:

if the UE includes ue-Caregory-v1020 {i.e. indicating category 6 to 8); or

if for at least one of the nou-CA bands, the UL supports more MM lavers with TMD and

TM10 than implied by the UE category; or

N
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- if'the UE suppornts T™M10 with one or more CSI processes;

5> inclade all 2DL+IUL CA band coubinations, only consisting ol bands included in

reqiiestediF requencyBands,

q

n
v

Bands, and prioritized in the order of
e band combinations comtatning the first-
inations containing the second-listed band, and so

include all other CA band combinations {except whex rules defined below), only

e conflicting wit
i

reguestedFreguencyBands, (i.e. first include

listed band, then include remaining band com
ony;

T supports requestedMaximumCCs and if the U
i and the requestedMoxCCsUL {Le. both U

wpabilitylinguiry message includes the
T

T and DL maximums are

regiiestedMoxCCsD

rbinations for which the number of CCs {u DL is up 16 the value
8 T

dMaxCCsDL and for which the number of CCs in UL is up to the

taxirmumCCs;
otts requestedMaximumCCs and if the UFCapabilityFnguiry wessage tucludes the

reguestedMaxCCsDL (i.e. only DL maxizum limit is given):

lude the target band combinations for which the number of CCs |
&
ndicated in the requestedMaxCUsIIL;

DL is up to the value

&> indicate value includedDIL in requestedMaximumCCs;

n
v

upports requestedhiaximumCCs and if the UECapal Tudes the

axCCsUL (2. only UL maxtsum Ut is given):

include the target band combinations for which the number of CCs in UL is up to the value
indicated in the reguestedMaxCCsUL;

requestedMaximumCCs;

&> indicate value includedUL

o
v

iFormat and UE supports Jombinations and

quesiRedy

i
UECupabilityEnquiry wessage inchudes skipFallbackCombinations:

6> indicate value included in skipFaitbackCombinations,

&> include CA baund combinations with the highest supponted number of L and UL camiers first;,

6> if a band combination is the fallback band cowbination (l.e. & band combivation that cau be
obtained by release of any SCell without requiring reconfiguration of parameters wlated o UE
radio access capabtlities for the remaining serving cells, except for release of an SCell from a
contiguous CA band configuration that results in s non-contiguous CA baad configurationy of
an already -included band combination:

7> exciude this band combination fror the supported band conbination list;

7> if the capabilities of this band comblivation are different from the shicady-weluded band
conbrination whose fattback case this band conbination is, include the
additionaiFallbackSupported in the already-included band combination whose fallback
case this band combination is;

8> include the additionalFullbackSupported i
whose fallback case this band co

iready~included band combination

4> if the UECapabilityFnquiry message includes requestRe,
requesiReducedFormar,

dFormat and UR supports

5> include in supporteds
suppozted by the U
piority order defined abov

dCombinations-rl3 as wany as possible of the band combinations
g the non-CA combinations, deterrained according to the mles and

3GPP
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4> else

5> inclode in supportedBandCombinaiion as many of the target band cormbinations as possible,
including the non-CA combinations, determined according to the rules and priority order defined
above;

NOTE: FFS if thexe is a case where UE (For backward compatibility reason) includes bauvd combinations op 1o
4DLA2UL {or 2DLAIULS) in suppotted BandCombination, and “hkigher” band combinations in
supportedBandCombivations-r 13 (meaning “higher” band combinations are net included in
supportedBandCombination).

5> include in supporiedBandCombinaiivnd dd as wany of the remaining target band combinations as
possible, i.e. the target band combivations the UE not able to include in
supportedBandCombinarion, and limited to those counsisting of bands inciuded in
requestedFrequencyBands, determined according to the rules and priority order defined above

4> indicaie in restedBands the same bands and in the same order ag included in the received
requestedFrequencybands,

3> else

4> detenmine the priority order of band combinations
priority ouder (i.e. listed in order of decres

upported by the UE according to the following
sing priosiy y:

5> include all non-CA bands, regardless of whether UE suppoits cartier aggregation, only:

- if the UE includes we~Cuategory-vI 020 (ie. indicating category 6 to 8); or

if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and
TMI0 thau implied by the UE categoty

- ifthe UL supports T™M10 with one or more CSE processes;
> include all 203+ UL CA band comwbinations;
> include all other CA band comhinations;

5> if UE supports requesteddiaximumCCs and if the UF Jm:bﬁiiyﬁn.mir\ message inciudes the
requesteadaxCCsDL and the requestedMaxCCsUL (L. both UL and DL maximums are given):

&> include the target band combinations for which the number of CCs in DL is up to the value
indicated in the reguestedMuxCCsDI and for which the number of CCs in UL is up to the
value indicated in the requesteddlaxCCsUL;

6> indicate vaiue includedBoth in regitestedilvximimC

upp(ms reqis estew\/aywmmzf)( s and if the UECapabilityEnquiry message includes the
e. only DL maximus Jimit is given):

&> include the target band combinations for which the number of CCs in DL is up to the value
indicated in the reguestedidaxCCsDi;

J}

sci A

hidedBoth in vegiestedileximimCl

[
kY2

6> include the target band combinatio
indicated in the requ axCCsUL,

6> indicate value includedBoth in requestediaximumCCs;

5> if the UE supports regiestReducedFormat and UE supports skipFalibackCombinations and
UECapabilityEnguiry message includes skipFalibackCombinations:

6> indicate value ix

ed in skipFallbackCombinations,
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6> include CA band conmbyinations with the highest supported mumber of DL and UL carriers first;

=)}
b

if a band cotbination is the fallback band combination (1 e. & band combination that can be
obtained by wlease of any SCell without requiring reconfiguration of parameters related to UE
radio access capabilities for the ramaining serving cells, except for release of an SCell from a
contiguous CA band configuration that residts in a non-contiguous CA band configuration) of
an already-included band combination:

7> exclude this band combination from the supported band combination st

7> if the capabilities of this band cowbination are different from the already-included baud
combination for which this band cowbination is a fallback, include the
additionaiFallbackSupported in this already-included band combinat

8>

/i the already -togiuded band combination
tion is;

4> if the UECapabilitvEnquiry message includes requestReducedFormat and UE supports
regiiestReducedFormut.

3> include in supporfedBandCombinations-y1 3 as many as p
supported by the UE, including the non-CA combinations,
priority ovder defined above;

¢ of the band combinations
terminad according to the rules and

include in supporiedBandCombinarion as many of the target band combinations as possible,
including the non-CA combinations, determined sccording to the rules and pri
Al [=
above;

rity erder defined

5> if the mumber of non-CA and CA band conbinations supported by UE exceeds the maximum
number of band combinations of supporiedBandCombination, the selection of subset of band
combinations is up to UE implementation;

stedFreqgitencyBands, U

Enquiry message does not inclide reg

% E does not include
‘BandCombinationddd.

4> include ue-RadicPaginginfo including ue-Category;

2> if the we-Capabil

itvRequest includes geran-cs and if the UE supports CERAN CS domain:

3> inciude the UE radio access cap;
the ral-Type set o geran-cs,

'S within a we~-CapabilityRAT-Container snd with

2> if the ue-CapabilityRequest includes geran-ps and if the UL supports GERAN PS domain:

7

3> inchede the UE radi srtaines and with
the ra.

at-Type setio ger

2> if the #

Reqguest includes utra and if the UE supposts UTRA:

3> inctude the UX radic access capabilities for UTRA within a ue-CapabiliteRAT-Container and with the
rat-Type set to utra;

2> if the ue-CapabilitvRequest includes cdma2060- LYRTT and if the UE supports CDMAZ000 {xRTT:

HiyRAT-C

3> include the UE wdio access capa ainer and with
O~

the ral-Type sel 1o cdmal000-1

1> submit the U

TECapabilitylnformation message to lower layars for transmission, upon which the procedure ends;

I
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56.4 CSFBio 1x Parameterfransfer

56.4.1 General

UE EUTRAN

CSFBParametersRequestCDIMA 20060

A 4

CSFRParametersResponseCDMA2000

Figure 5.6.4.1-1: C8FB to 1x Parameter transfer

£41

The purpose of this procedure is 0
CDMA2000 1xRTT network for CSFB support.

tra

5.5.4.2 Initiation

itiates the CSFB to Ix Parameter transfer procedure by sending the

5.8.4.3 Actions related {o transmission of CSFBParamefersRequestCOMA2000 message

The U shall:
1> submit the CSFBParametersRequestCUMA 2000 wessage 1o lower layers {ov transadssion using the corent

configuration;

5.8.4.4 Reception of the CSFBParametersResponseCOMAZ000 message
Upon reception of the CSFBParametersResponseCOMA2000 message, the UE shall:

1> forwaid the rand and the mebilityParameters 10 the CDMA 2000 IXRTT uppes layess;

5865 UE Information

[$3]

3.8.5.1 General

EUTRAN

ULk InformationRegiest

LR nformationResponse

Figure §.6.8.1-1: UE information procedure

UE wformation procedure is used by E-UTRAMN to request the UE to report information.

3GPP
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56.5.2 fnitiation

E-UTRAN initiates the procedure by sending the UEInformationReguest message. E-UTRAN should initiate this
procedure only after successfil security activation

5853 Reception of the UEinformationRequest message

Upon recetvivg the UklnformationRequest message, the UE shall, only after successful security activation:

1> if rach-ReportReq is set to frue, set the contents of the rach-Report in the UEInformationResponse message as
foliows:

2> set the numberOfF reamblesSent to indicate the number of preambles sent by MAC for the last successfully
completed random access procedure;

2> if contention resolntion was not successful as specified in T8 3632 [6} for at least one of the trasswitted
cambles for the last successfully © mnpleted random access pro: cedu

3> set the contentionDetected to
2 else:

3> setibe contentionDetected 10 false;

\/

if rif-ReportReq is set to frue and the UE has radio ok failure information or handover failure information
avalilak

-

bie in FVarRLF-Repore and if the RPLMN is incloded in plin-IdentityList stored i VirRLE-Report,

2> set timeSinceFailure in VarRLI-Report to the time that elapsed since the last radio link or handover failure in
E-UTRA;

2> get the rif-Report inthe UEInformationResponse message to the value of rifFReport in VarRLF-Report,

2> discard the rif~Report from VarRLF-Report vpon successful detivery of the URlnformationResponse message
confteed by lower layers;

-

1> if connBst

et to frae and the UR has connection establishment failure {nformation

VarConnEstFaiilReport and if the RPLMN is equal to plimn-identity stored in VarConrnlst! mmepnn
Z> settimeSince, ¢ in VarConnEstFaiiReport to the time that elapsed since the last connection
establishunent failure in E-UTRA;

2> setthe connEstFailReport in the UlTnformationResponse message to the value
POFE,

VarConnFst

card the conn, eport Trom Ve iIReport upon seccessful delivery of the

LlnformationResponse message confirmed by lower layers;

1> if the loghdeasReporiReg is present and if the RPLMN is included in pimn-ldentityList stored in
FarLoghdeasReport.

2> if VarLo;
{oghMeasReport

MeasReport includes one or more logged measurement entries, set the contents of the
a the UEInformationResponse o Hows:

3> inctude the absolutelimeStamp and set it to the vaiue of absolute Timeinfo in the VarLoghdeasReport,
3> include the fraceReference and set it 1o the value of traceReference in the VirloghleasReport,

3> include the fraceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the
Varl, :

ISREPCHE
3> include the fce-fd and set it to the value of fee-Id in the VarLoghdeasRep:

3> inchade the logddeasinfoList and set i 1o include one or move entries from VarLogheasReport starting

from the entries logged fix

3> if the VarLoghleasReport includes one or more additional logged measurement entries that are not
inciuded in the loghMeasinfolist within the URInformationResponse message.

3GPP
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4> include the leghdeasdvaiinble;

1> {UmobilityHistoryReportReq Is s¢4 to trite:
2> include the mebilityHisteryReport and set it to include entrles from VarddobilityHistoryRepert,
2> include in the med TistoryvReport an eniry for the current cell, possibly after removing the oldest entry if

requirad, and set its fields as follows:

3> set visitedCellld 10 the global cell identity of the current cell:
3> set field fimeSpent to the time spent ia the current cell;
1> if the loghdeasReport is lucluded in the UEnformationResponse:
2> submit the UEInformationResponse message 1o lower layers for transmission via SRB2;
included in the loghdeasinfol. w m VarloghleasReport upon

2> discard the logged measurenent entries
‘""CCCSSLUJ delivery of the UEInformationResponse message cmﬁnm.,db lower layers;

> else

2> submit the UEInformationResponse message to lower layers for ttansmdssion via SRB1;

568 Logged Measurement Configuration

56581 General

EUTRAN

LoggedMieasurementConfiguration

Figure 5.6.6.1-1: Logged measurement configuration

rocedure C_IBLE
ing of measurement results for MBSEN in both RRC_IDLE and RRC ”CONNECT ED. The
UHEs that are in RRC "O‘\INEC TED

The purpose of this is to configure the UE to perform logging of measurement results while in RRC

and to perform logg
procedure applies to logged measurements capable

NOTE  E-UTRAN may retrieve stored logged measurement information by means of the UL Information

procedure.
56862 Initiation
TRAN initiates the logged measurement configuration procedure to UE in RRC_CONNECTED by sending the

LoggedMeasurement( onfgumtmn wessage.
5883 Reception of the LoggedMeasurementConfiguration by the UE

Upon recetvivg the LogeedMeasurement Configuration message the UR shall;

ard the logged measurement configuration as well as the logged measurement informarion as specified in

3GPP
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1> store the received loggingDuration, logginginierval and areaCenfiguration, if inciuded, in VarLoghleasConfig,

v

il ihe LoggeaMeasurementConfiguration message

Tdes plm

2> set pimn-Identinilist in VarloghMeasReport to include the RPLMIN as well as the PLMNs included in plmsn-
Identi

1> else

2> set plimn-lden

arloghfeasReport to ivclude the RELMN;

store the received ab
VarLoghleasReport,

soluteTimelnfo, traceReference, traceRecording

of and fee-I

1> store the received fargeri:

-Arealist,

included, in VarloghleasConfig;

v

staet tirer T330 with the timer value set w the loggingDuration;
56.6. T330 expiry

4
spivy of T330 the UE shall:

Upone
1> release VarloghdeasConfig,

The UH is allowed o discard stored logged measuremants, 1.e. to 1elease VarLfoghieasReport, 48 bours after T330
expity.

58.7 Release of Logged Measurement Configuration

58.7.1 Generad

The purpose of this procedure is to release the logged measurement configuration as well as the logged measurermen
twformatios.,

56.7.2 initiation

The UE shall initiate the procedure upon receiving a logged measurement configuration in another RAT. The UL sh
also initiate the procedure upon power off or detach.

The UE shall:
1> stop timer T330, if running;

stored, discard the logged measurement configuration as well as the logged measurement information, Le.

> if
release the UE variables FarloghMeasConfig and VarLoghdeasReport,

56.8 Measurements logging

58.8.1 Genergl

This procedure specifies the logging of available measwements by a UE in RRC_IDLE
configuration and the logging of available rements by a UE inboth RRC_|
targeiMBSFN-Arealist is tnchuded in ParLoghdeasC

that has a logged measurement
LE and RRC_ CONN if

2 initiation

While T330 is renuing, the UE shall:

1> perform the loggi

in accordance with the following;

2> if the UR detects IDC problems and the FarloghMeasReport is empy:

3GPP
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3> suspend adding further logged measurament entries as long as the UF is experiencing 11DC problems;
MOTE 6 The UE way detect the start of IDC problews as catly as Phase 1 as descidbed o section 23.4 of

TS 36.300 [9].
2> if targetMBSFN-Arealist is included in FarLoghdeasConfig.
3> if the UE is camping normally on an B-UTRA cell or is connected to B-UTRA; and

3> if the RPLMN is luchuded tu plon-Idesiityl.

stoved in VarLogieasReport, and

3> if the PCell (in RRC_CONNECTED) or cell where the UE is camping (in RRC_IDLE) is part of the area
indicated by areaConfiguration if configured in VarloghleasConfig:

-ArealList, from which the Ut is receiving MBMS

accordance with the performan

nts ag specified in

NOTE 1:

e configured to perform MBSFN measurement to
required fe receive additional MBSFN subframes, i.e.
the MBMS services the UE is receiving.

ogg mgb targeiMBSFN-Arealist, the UE is vot
logging is based on the subframes corresponding to

ax time twtervals as defined by the logginglaiery ‘arLogheasC
als for which MBSFN measurerient results are available as specified i

5> periorsJog;
but only for th
36,133 {16}

e UB 5¢
0,

red in Varlo;
in VarLo; Mms(?om:g.

tog novmwally ou an BE-UTRA cell and i the RPLMMN is included in pdmn-TdentityLiss

Report and, if the cell is part of the area indicated by areaConfiguration if configured

3> pedorm the Jogging at regelar tiwe intervals, as defined by the logg VarLoghteasConfig,

2> when adding a logged measurement entry in VarLoghfeasRepert, inzlude the fields in acoordance with the
following:

3> set the relativ
meas

eStamp to indicate the elapsed time since the moment at which the logged
ment configuration was received;

3> if detailed location information becawe available during the last logging interval, set the content of the
focationinfo as follows:

4> include the locationCoordinates,
g

3> if the U detects 1DC problems:

4> set the InDeviceCoexDietected to indicate the reason for measurement results log

4> suspend adding further logged measurement entries as long as the UE is experiencing IDC problems;

3> else if rargetMBSFN-Areal

ist is included in VarioghleasConfig:

4> for each MBSFN aves, for which the mandatory measurements result fields became avaliable doring
the Iast logging interval:

5> set the rsrpResultMBSFN, rsrqResultMBSFN to include measurement results that became available
during i last logging interval;

5> include the fields signalling BLER-Resuir or dataBLER-MCH-ResultList if the concerned BLER
results are availble,

3> set the mbsf-Areald and carries
receiving MBSEN transmission;

Freguency to indicate the MBSFN area in which the UE is

4> if in RRC_CONNECTEL

3GPP
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2: The UE includes the latest results {n
36.133 [16]. E.g. RSRP and RSRQ &
recetves a sof]

4> sat the servCellldentity to indicate global cell identity of the cell the U

4> setibe measResi

138 3GPP TS 36.331 V13.0.0 (2015-12)

5> set the servCellldeniity to indicate global cell identity of the PCell;

5> set the measRe. lude the laver 3 fltered weasuted reselts of the PCell;

3> if available, set the measResultNeighCells to include the layer 3 filtered measured results of
SCell(s) and neighbouring cell{s) measurements that became available during the last logging
interval, in order of decreasing RSRP, {ot at most the following nuwbert of cells: & luia-fequency
and 3 inter-frequency cells per frequency and according to the following:

£

6> for each cell included, include the optional fields that are available;

5> if available, optionally set the measResultNeighCeils to include the layer 3 filtered measured
results of neighbouring cell(s) measurements that became available during the last logging
interval, in order of decreasing RSCPUTRAYRSSHGERAN)/PilotStrength(cdmal0Nn), for ar
most the following muber of cetls: 3 ing s per frequency (UTRA, cdwa2000)/set of
freguencies (CERAN), and according o the following:

for each cell {ncluded, include the optional fields that are available;

5> get the 5

vCellldentity to indicate global cell identity of the setving cell;

5> set the measResuirServCell to include the quantities of the serving cel;

5> if avatlable, set the measResuliNeighCells, in order of decreasing riterion as used for cell
re-selection, to include neighbouring cell measurements that became available during the last
logging interval for at most the foliowing number of neighbouring cells: & intra-frequency and 3
inter-frequency neighbours per frequency and according to the following:

6> for each neighbour cell included, include the optional ficlds that are available;

optionally set the measResiitNeighCells, in order of decreasing ravking-criterion as
used for cell re~selection, to include neighbouris 1 measurerients that became available du
the last logging interval, for at most the following number of cells: 3 inter-RAT cells per frequency
(UTRA, cdmaZ000)/set of fraquencies {GERAN), and according to the following:

6> for each cell included, include the optional ficlds that are available;

included according to the previous (Le. covering previous and current serving cells as well
as neighbouring BUTRA cells) include BSRQ type if the result was based on measurements usiog a
wider band or using all OFDM symbols;

uirements as specified in TS
s a sufficient sumber of results/

at mnber of subfrawes doring the logging tuterval,

clse if!

74,

ervCell to include the guantities of the cell the UE is canwing o,

if available, set the measResultNeighCells, in order of decieasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements that became available during the last logging
interval Tor at wost the following sumber of neighbourivg cells: 6 intra-frequency avd 3 twter~
tequency seighbours pet frequency ss well as 3 inter-R AT neighbours, per frequency/ set of

fregquencies (GERAN) per RAT and according to the following:

5> for each neighbour cell included, include the optional fislds that are available;

3GPP
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4> for the cells included accomding to the previous (ie. covering previcus and current serving cells as well
as neighbouring BUTRA cells) include results according to the extended RSR( if corresponding
results ate available according to the associated performance requirements defined in TS 36.133 [16];

v the cells included accoxding to the previous (Le. covering previous and current seiving cells as well
as neighbouring HUTRA cells) include RSRQ type if the result was based on measurements using a
wider band or using all OFDM symbols;

he UL includes the latest results of the available measurements as wsed for cell reselection evaluation in
RRC IDLE or as used for evaluation of reporting criteria or for measurement reporting according to 5.5.3
in RREC_CONNECTED, which are performed in accordance with the performance requirements as
specified 1o TS 36,133 {16].

2> when the memory reserved for the logged measurement information becomes full, stop timer T330 and
perform the same actions as performed upon expiry of T330, ecified in 5.6.6.4;

56.9 in-device coexistence indication

58.9.1 General

UE EUTRAN

RRC connection reconfiguration

InDeviceCoex.

The purpose ¢
experienced by the UE in RRC_CONNECTED, as descrived in TS 36.300 [9], and to provide the E-UTRAN with
twformatios in ovder to resotve thew,

56.9.2 initiation

T TTT

A UE capable of providing IDC iudications may initiate the procedure when it is con
and upon change of IDC problem information.

igured to provide IDC indi

Upon initiating the procedure, the UE shall;
1> if configured to provide IDC indications:
2> if the UE did not frangmit an InDevic.
indications:

C

cexIndication message since it was configured to provide IDC

oy ey

3= if 0w one or mote frequencies for which a measOhjectEUTRA is configured, the UE is experiencing IDC
roblems that it cannot solve by itself; or
3> if configured to provide IDC indications for UL CA; and if on one or more supporied UL CA
cowbination comprising of carrier frequencies for which a messuremest object is coufigured, the UE is
experiencing IDC problews that it cannot solve by itself:

4> initiate transmission of the mDeviceCoexindication message in accordance with 5.6.9.

2> else:

3GPP
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3> if the set of fraquencies, for which a measObjectEUTRA is configured and on which the UB is
experiencing {DC problems that it cannot soive by itself, is different from the set indicated in the last
trassmitted fnleviceCoexindication meassage; ot

™
14

if for one or more of the frequencies in the previcusly reported set of frequencies, the
interferenceDirection is diffevent from the value indicated in the last transmitted [nDeviceCoexindication

Message; or

he last

3> if the TDM assistance information is different from the assistance information tnchuded in
transmitted MmleviceCoexindication message; or

w
v

if configured to provide IDC indications for UL CA; and if the set of supported UL CA combination
comprising of camrier frequencies for which a measurement object is configured and on which the UE is

experiencing 1DC problems that it cannot solve by itself, is different from the set ingdicated in the last
transtuitted inDeviceCoexin

4> initiate fransmission of the nDeviceCoexindication message in accordance with 5.6.9.3;

NOTE 1 The term “TDC problems” refews to werference issues applicable across sevewal subfiames/slots where
not necessarily all the sub{rawes/slots sre allected,

NOTE 2: For the frequencies on which a serving call o serving cel configured that is activated, IDC probleras
consist of interference issues that the UE caunot sotve by iseld, during eithet sctive data exchange or
wpcorming dats activity which is expected inup to a ew hundred milliseconds,

For frequencies on which a SCell or SCelis is configured that is deactivated, reporting IDC problems
indicates an anticipation that the activation of the SCell or SCells would resuit in interference issues that
the UE would not be able to solve by iself.

For a non-serving frequency, reporting IDC problems indicates an anticipation that if the non-serving
frequency ot frequencies becawe s serving freguency ox serving frequencies then this would result in

.

interference issues that the UE would not be able to solve by liseifl

*
{

-t

56983 Actions related to transmission of inDeviceCoexindicalion message
The UE shall set the contents of the InDeviceCeexindication message as follows:

1> il there s at Ieast oue B-UTRA carrier frequency, for which a measurement object is configared, that is affected
by IDC problems:

2> include the IE affectedCarrierFreqlList with an estry for sach affected E-UTRA carrier frequency for which a
measurement object is configared;

,,,,, . o

2> for each E-UTRA carrier frequency included in the 15 affectedCarrier,
and set it accordingly;

reqlList, mclude interferencellirection

2> inchude Time Domain Multiplexing (TDM) based assistance information:
3> if the UE has DRY related assistance information that could be vsed 1o resobve the I0C problews:
4> include dix-CycleLengti, drx-Cffset and dry-ActiveTime;

3> else (the UE has desired subframe reservation patterns related assistance information that could be used to
resolve the C problems):

4> include ide-Subfiame Paiter

3> yse the MCG as timing reference if TDM based assistance information regarding the SCG is included;

[
v

if the UE ig configured to provide UL CA information and there is a supported UL CA combination comprising
of carder frequencies for which a measurement cbject is configured, that is affected by IDC problems:

[y

2> include victimSystemType inul-C.

2> if the UR sets victimSvstem Tpe to wion or Bluetooih:
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3> inctude affectedCarrierireqCombList in ul-C istancelnfe with for each supported UL CA
combination comprising of carrier frequencies for which a measurement object is configured, that is
fected by IDC problams;

2> glse:

3> optiovally tectude affec
supported UL CA comb
conf

ifo with an entty {ox each
nation comprising of carer frequencies for which a measurement object is
gured, that is affected by IDC problems;

NOTE 1 Whes sending an nDer
includes ail assistance informs
information).

exIndication message to inforn E-UTRAN the IDC problems, the UE

n {rather thau providing e g. the changed pant{s) of the assistance

The UE sball subwit the InDeviceCoexIndication message to lower tayers for transmission

5610 UE Assistance Information

58.10.1 General

UE EUTRAN

RRC connection reconfiguration

v

UEAssistancelnformation

Figure 5.8.10.1-1: UE Assistance Information

rocedure is 1o inform B-UTRAN of the UE's power saving preforeuce
ot preference indications E-UTRAN may consider that the UE does net prefe
optimised for power saving until the UE explictly indicates otherwise.

wou covfiguring the UE

to provide po a configuration primarily

1
u
Y

56.10.2 initiation
A UE capable of providing power preference indications in RRC_CONNECTED may initiate the procedure in several
cases i

including upon being configured to provide power preferance indizations and upon change of power preference.

Upon inftating the procedure, the UE shail;
I> if configured to provide power preference indications:

2> if the UE did not transmit a U4 ssistancelnformation message since it was configured to provide power
preference indications; or

2> if the curte

nt power preference is different from the one indicated in the last transmission of the
UFAss

wicelnformation message and timer T340 is not running;

3> initiate tran

ssion of the UEAs:

formatios wessags in accordavee with 5.6.10.3;

58.10.3 Actions related to transmission of UEAssistanceinformation message
The UE shall set the contents of the ULidss

istancelnformation message:

i> if the UE prefers a configuration prima

y optimised for power saving:

2> set powerPrefindication t lowFowerConsumption;

3GPP
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2> start ot vestart Hmer T340 with the tiwer value set to the powerPrefIndicationTimer,
2> set powerFrefindication to normatl,

The UE shall subwit the UFRAssistoncelnformarion message to lower layers for transmission

5.6.11 Mobility history information

58.11.1 General

This procedure specifies how the mobility history information is stored by the UL, covering RRC _CONNECTED and
RRC IDLE.

56.11.2 Initiation

storage of mobility history information, the UE shall:

If the UE supports

1> Upon change of cell, consisting of PCell in RRC_CONNECTED or serving cell in RRC _IDLE, to another E-
UTRA or imer-RAT cell or when entering out of sarvice:

2> include an entry invariable VarddohilityHistoryReport possibly after removing the oldest entry, CESSALy,
according to following:
3> il the global cell identity of the previous PCell/ sewving cell is available:

4> include the global cell ideuntity of that cell in the field visitedCeilld of the entry;

3> else:
> include the physical cell identity and carrier frequency of that cell in the field visitedCellid of the
entry;
3> set the field timeSpent of the entry as the time spent in the previous PCall/ serving cell;
> ypou entering B-UTRA (In RRC_CONNECTEL or RRC_IDLE) wiile previousty out of service and/ or using
another RAT:

1

istoryReport possibly aller removisg the oldest entry, if necessary,

2> tnchade an entry o variable Varddobili
acconding to following:

3> set the field timeSpent of the entry as the time spent ourside E~-UTRA;

586.12 RAN-assisted WLAN interworking

58121 General
The purpose of this pro e is to facilitaie access network selection and traffic steering between E-UTRAN and
WLAN

If requived by upper layers (see T8 24,312 [66], the UE shall provide an up-~to~date set of the applicable paratetets
provided by wian-OfioadContigComimen or wian-OfficadConfigD d 1o upper layers, and inf pper layers
rameters are mepured. [he parameter set from either wion-Qfflead ConfigCommon ot wian-
OffloadConfigDedicated is selected as specified in subclauses 5.2.2.24, 53,12, 5.6.12.2 and 5.6.12.4,

58122 Dedicaled WLAN offlcad configuration

ved wian-Qffleadinfo is set o reledse

1> if the recen

2> release wihin-OffloadConfigDedicated and 135G,
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2> if the wian-OffloadConfigCommon cortesponding to the RFLMN is bioadcast by the cell:

3> apply the wian-OffloadConfigCommon cottespouding 1o the RPLMN luchided in
SysteminformationBlockTypel 7,

2> apyply the received wian-CffleadConfigDedicated:

58.12.3 WELAN offload RAN evaluation
The U shall:

1> if the U is configured with etther wian-OffloadConfigComimon or wion-OffloadConfigDedicated:

2> provide weasurement results required for the eve
defined in TS 24 312 [66] 1o upper layers;

2> evaluate the network selection and traffic steering rules as defined in TS 36.304 |4},

56124 T350 expiry or stop

The UE shall:

> 1 T350 expires or is stopped:

2> retease the whin-OffloadConfigDedicated and 1350,

2> if the wian-OffloadConfigCommon cortesponding to the RFLMN is bioadcast by the cell:

56.12.5 Celi selection/ re-selection while T350 is running

The UE shall:
> while T

WwWas ¢

350 is runming, the UE selocts/ reselects a cell which is not the PCell when the wlan-OffloadDedicated
igured:

2> stop timer TI30,

2> perform the actions as specified in 5.6.12.4;
5613 S8CG failure information

58131 General

UE EUTRAN

RRC connection reconfiguration

& »
- {scg-Configuration) v
SCGFailurelnformation |

Figure 8.6.13.1-1: SCG failure information
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The purpose
failure, b"c

B-UTRAN sbout an SCG failure the UE has experienced i.e. SCG radio link

[+
s

3.2 initiation

tiates the procedure to report SCG failures when SCG transmission {5 not suspended and when one of the
owing conditious is met:

1> upon detecting radio link faiture for the SCG, in accordance with 5.3.11; or

1> ypon SCG change failure, o accordance with 5.3.5.7a
Upon inftiating the procadure, the UE shall:
1> suspend all SCG DRBs and suspend SCG transmission for split ORBs;

1> teset SCG-MAC,

1> initiate transmission of the SCGFailurelnformation message in accordance with 5.6.13.3;

N

FRailurelnformation wesssge 1o provide SCG radio Hink {ailure

1> if the UR initistes transmission o
information:

2> inchude failureType and set it to the trigger for detecting

1> else if the UE initiates fransmission of the SCGFailureinformation wessage to provide SCG change failure
information:

2> include failureType and set o seg-ChangeFutlure,

> for each SCG serving frequency
the physCelild and the quant
frequenc:

imcluded in measResultSerFreqlist, inchide within measResultBe, r/V@ng ell
of the best noan-serviag cell, based on RSRP, on the concerned sewving

arad
SYe

1> setthe measResultNeighCells to include the best measured cells on non-serving ¥ bk , O
ut the UE detected the

B that the best cell is Hsted first, and based on measurements collected up to 'the motme
failure, and set its fields as follows;

2> if the UH was configured to perform measutements for one or more non-serving EUTRA frequencies and
measurement results are available, include the measResu EUTRA;

2> for each neighbour cell included, include the optional fields that are avatlable;

Z
<

by the L3 filter as configured in the mobility measuremen
¢ based ou the time domals measurement resonrce restriction, iF
required to be reported.

TE 2. The measured quantities are filtered by
confignestion. The measurements ar
configured. Blacklisted cells are not

The UE shall stbmit the SCGFaiiurelnformation message to lower lavers for transmissi
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57 Generic error handling

571 General

The generic erot bandlivg defived i the subsequent sub-clauses applies unless explicitly specified othetwise g

within the procedure specific error handling.

1

The UE shall cousider a value as not comprehended whes it is set:

- toan extended value that is not de:

ned in the version of the transfer syntax supposted by the UL

- foa spare or weserved value unless the specification defines specific behaviour that the UE shall apply epon
receiving the concerned spare/ reserved value.

The UE shall cousider a ficld as not conpreheonded when it is defived:

- as spare or reserved unless the specification defines spe

© behaviour that the UE shall apply upon receiving the
concerned spaxe/ reserved field.

572 ASBN.1 viclation or encoding error
The UE shall;

1> whes receivino an RRC wessage on the BCCH, PCCH, CCCH, MCCH or SBUCH for which the abstract syntax
is invalid [13]:
2> ignore the message;

NG

]

T This section appliss i case one or more i issettoa vahn,e other than a spare, reserved or extended
value, not defined in this version of ihu wransfer syntax. E.g. in the case the UE teceives value 12 for a
field defined as INTEGER (311, I cases Jike this, it may sot be possible (o reliably detect which field
is in the exror henc is at the message Jevel.

573 Field set to a not comprehended valug

The UE shall, when receiving an RRC message on any logical channel
1> if the message includes a field that has a value that the UL does not comprehent
2> il a defsult value is defined fox this feld:
3> treat the message while using the default value defined for this field;

2> else if the concermed field is optional:

3> treat the message as if the field were absent and tn accordance with the need code for absence of the
concerned field;

2> else:

3> treat the message as if the field were absent and in sccordance with sub-clause 5.7.4;

5.7.4 Mandatory field missing

1> if the wessage includes a
mandatory presence are fulfi

inzlude in the mess;
S abs nt or treated as absent

tions for

2> if the RRC message was received on DCCH or OCCH:

3> iguore the message;

3GPP
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3> if the field concerns a (seb-field of) an entry of a list (Le. a SEQUENCE OF):
4> treat the list as if the entry including the missing or not comprehended field was not present;

3> else if the field concerns a sub-field of auothe
nesting level up compared to the erronecus m:ld

4> consider the "parent field to be set to a sot comprebended value;

4> apply the generic errox handling to the subsaquent ‘pavent’ field(s), until reacking the top nesting lavel

i, the message level;
3> else {fleld at message level):

4> {guore the message,

NOTE 1 The error handling defined in these sub-clauses implies that the Ul ignores a message with the mess
type or version set to a not comprehended value.

oo

he nested error handling for messages received on logical channels other than DCCH and CCCH applies
for errors in extensions also, even for errors hat can be regarded as invalid E-UTRAN operation e.g. E-
UTRAN not observing conditional presenca.

The foliowing ASN.1 further clarifies the levels applicable in case of nested error handling for errors in extension
fin
fields.

The UE shall, apply the following principles regarding the levels applicable in case of nested error handling:

in the ASM.{ extract §
o entry to be ignored (ra

- anextension additen group is not regarded as a level on its own.
regarding the conditionality of field? would result in the ev
extension addition group containing fie/d3 and field4)

he previous, a ertor
ther than just the

=R

- awaditional nonCriticallixiension is not regarded as alevel on its own. E.g
previous, 4 emwor regardm the conditionality of fie/d? would rebuu in luP
ignored (zather than just the non critical extension con
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5.7.5 Not comprehended field
The UE shall, when receiving an RRC message on any logical channel:
1> il the message includes a field that the UE does not comprehend:
2> {reat the 1est of the message as if the field was absent;

NOTE:  This section does not apply to the case of au extern
addressed instead by the requirements i

5.8 MBMS

5.8.1 infroduction

58.1.1 Genera

much as possi

{n general the control information relevant onty for UHs supporting MBMS is separated ble from
unicast control information. Most of the MBMS control information is provided on a logical channel specific for
MBMS commwn control information: the MOCH. E-UTRA enwploys one MCCH logical chammel per MBSFN arca. In
case the network configures nwiltiple MBSFN areas, the UE acquises the MBMS coutrol informstion from the MCCHs
that are configured to identify if services it is interested to re are ongoing. The action applicable when the

specification, an MBMS capable UE is only required to support reception of a single MBMS service at a time, and
reception of wmore than one MBMS service (also possibly on more than one MBSFIN area) in paralie! is left for UE
twplewentation. The MCCH cartties the VAreaConfiguration wessage, ndicates the MBMS sessions that
as the (corresponding) radio resource configuration. The MCCH may also carry the

ntingRegitest message, when E-UTRAN wishes to count the mumber of UEs in RRC_CONNECTED that are
ng or interested to receive one or wore specific MBMS services.

Eee

A limited amount of MBMS control information is provided on the BOCH. This primarily concerns the information
needed o acquire the MCCH(s). This mation is carried by means of a single MBMS spectf
SvstemInformationBlock: SysteminformationBlockTvpe 3. An MBSFN area is identified solely by the mbsfi~dreald in

SvstemiInformationBlockTvpe 13, At mobility, the UE considers that the MBSFN area is contimuous when the source cell
and the target cell broadeast the sawe value B the mbsfi-4dre

5812 Scheduling

FI information is travsmitted periodically configutable wpetition peried. Scheduling information is
not provided for MCCH ie. both the time domain scheduling as well as the lower layer configuration are senu-staticalty

nfigured, as defined within SysteminformationBiockTypel3.

¢l is carded by the MTCH legical chaunel, E-UTRAN periodically provides MCH
re information {MSE) at lower layers (MAC). This MCH isfonmation only concerns the time domai
ng 1. the frequency domain scheduling and the lower layer configuration are semi-statically configured. The
eriodicity of the MSI is configurable and defined by the MCH scheduling period.

T
&

5813 MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concepr of a modifization period is used.
Within a mwdification period, the same MCCH nfoimation may be tanswitted a mumber of twes, as defived by its
1 (which s based on a repetition period). The modification period boundades are defined by SFN values for
frames comprising the modification period. The modification
peried is configured by means of SystemilnformarionBlociypel 3.

When the network changes (some ofy the MCTH information, it notifies the UEs about the chy uring a first
modification period. In the next modification period, the network transmits the updated MCCH information. These
general principles are ittustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information.
Upon receiving a change notification, a UE interested to receive MBMS services acquires the new MCCH information
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b

immediately from the start of the rext modification period. The UE applies th

until the UE acquires the new MCCH information.

sty acquired MCCH information

hange votification Updated information

MCCH modifi

pertod ()

1@ N N N

B e S
MCCH mpetition
peried

Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBMS spectfic RNTI, the M-RNTI (see TS 36.321 |6}), on PDCCH is used to inform Uls in
RRC_IDLE and UEs in RRC_CONNECTED abour an MCCH information change. When receiving an MCCH
whonmation change netification, e UE knows that the MCCH isformation will chauge at the next moedification peried
boundary. The notification on PDCCH indicates which of the MCCHs will change, which is dove by means of an 8-bif
bitmap. Within this bitmap, the bit at the position indicated by the field notificationlndicator is used o indicate changes
for that MIBSF ea; if the bit is set to "1", the corresponding MCCH will change. No further details are provided e.g.
regarding which MCCH isformation will change. The MCCH information change notification is used to inform the UE
about s change of MCCH {uformation upon session statt or about the stant of MBMS counting,

-

The MCCH information change notifications on POCCH are transmitted periodically and are carried cn MBSEN
subframas only. These MCCH information change notification occasions are common for all MCCHs that are
configured, and configutable by paameters tactaded in SysteminformationBlockType 13: a vepetitivn coefficiew, a wadio
offset and a subframe index. These com sation occasion: based on the MCCH with the shortest

NOTE 1: E-UTRAN nay modify the MBMS configuration information provided on MCTH at the sane time as

wpdating the MBMS configuration isformation carvled on BCCH e at s coluciding BOCCH and MOUCH
modification period. Upon detecting that a new MCCH is configured on BCCH, a UF iuteresied to
receive one or more MBMS services should acquire the MCCH, unless it knows that the services it i
interested in are not provided by the corresponding MBSFN area.

A UE that is receiving an MBMS service shail acqui
period. A

e the MCCIT information from the start of each modification
erested to recetve MBMS from a carrier on which di-Bandwidiih mcluded in MasterinformationBiock is
set to n6 shall acquire the MCCH information at least ounce every MCCH modification period. A UE that is not
weceiving an MBMS service, as well as UEs that are receiving an MBMS service but potentally interested to receive
other services wot started yet in another MBSFM avea from a cartier on which d/-Bundwidih tuciuded in
MasterInfermationBlock is other than n6, shall verify that the stored MCCH
find the MCCH information change notification at least notificationi
period of the applicable MCCEH(s), if no MCCH information change notifi

WNOTE 20 In case the UE is aware which MCCH(s) E-UTR e (s) it is interested to receive, the
UE may only need to mouitor change notifications for a subset of the MCCHs that are configured,

Lo 3 )

referved to as the 'applicable MOCH(sY in the above.
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582 MCCH information acquisition

58.2.1 Generad

MESFNAreaCon figuration

MBMSCountingRequest

Figure 5.8.2.1-1: MCCH information acguisition

The UE applies the MCCH information acguisition proceduse to acquite the MBMS control information that is
brosdeasted by the B-UTRAN. The procedure applies 1o MBMS capsble UEs that are in RRC_IDLE ox tu
RRC CONNECTE

5822 initiation

A UE interested to receitve MBMS services shall apply the MCCH information acquisition procedure upon entering the

corresponding MBSFN aiea {e.g. upon power
MCCH information has changed. A UE that is rec
acquisition procedure 1 acquire the MOCH, that

modification petied.

following UL mobility) and upon receiving a notification that the
tving an MBMS service shall apply the MCCH information
nresponds with the ser

£

explicitly stated otherwise in the procedural specification, the MCCH information acquisition procedure
sverwiiles any stoted MCCH twformatios, i.e. dells cosflguration is vot applicab
discomtinues using a field ifitis a

-
=3
&
R
S G

ssont in MCCH information uwless explicitly specified otherwise

5823 MCCH information acquisition by the UE
AnMEMS capsble UE shail:
1> if the procedure is wiggered by an MCCH information change notification:
2> start scquiring the MEBSFNAreaConjiguration message and the MBMSCountingRequest message if present,

from the beginning of the modification period following the one in which the change notification was
received;

. ‘The UE continues using the previousty received MCCH information until the new MCCH information
has baen acquired.
1> if the UH enters an MESFN area:
2> acquire the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present, at the
next repetition period;
1> if the UE is receiving an MBMS service:
2> start acquiring the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present,
that both concern the MBSFN area of the service that is being received, from the beginaing of sach
modification petiod;

5824 Actions upon reception of the MESFNArsaConfiguration message

Neo UE requirements related o the contents of this MBSFNAreaConfiguration apply other than those specified
clsewhere e.g. within procedures using the concerved system information, the cotrespouding field descriptions.

3GPP
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5.8.2.5 Actions upon reception of the MBMSCountingRequest message

iving MBMSCountingRequest message, the UE shall perform the MBMS Counting procedure as specified in
section 3.8.4.

58.3 MBMS PTM radio bearer configuration

58.3.1 General

The MBMS PTM radio bearer configuration procedure is used by the UE to configure RLC, MAC and the physical

|
layer upon starting and/or siopping to receive an MRE. The procedue applies to UEs interested to receive one or more
MBMS services.

WOTHE:  Incase the UE is usable to receive an MBMS service due to capability
appropriate action e.g. terminate a lower priority unicast service.

i

nitations, upper layers may take

5832 tnitiation

The UE applies the MRB establishment procedure to stait receiving a session of a service it has an fiferest in. Th
procedurs may be initiated e.g. upon start of the MBMS session, upon (re-jentry of the conresponding MBSF
area, wpon becoming interested in the MBMS service, upon rermoval of UE capability limitations inhibiting reception of
the concerned service.

The Ut applies the MRB release procedure to stop receiving a session. The procedure may be initiated ¢.z. upon stop of
the MBMS session, upon leaving the corresponding MBSFIN sarvice area, upon losing interest in the MBMS service,
when capability Hwitations start inbibiting reception of the concerned service,

58.33 MRB establishment

Upou MRB estabiishwent, the UE shall:

v

establish an RLC entity in accordance with the configuration specified in 9.1.1.4;

-

1> coufi

gure an MTCH logical chamnel in accordance with the received locgicalChannelldentity, appiicable for the

MRB, as included in the MBSFNAreaConfiguration message;

included in the

1> inform uppet layers about the estabiishwent of the MR by indicating the corresponding inigi avd sessionfd,
5834 MRB release
Upou MRB release, the UE shall:

1> release the RLC entity as well as the related MAC and physical layer configuration;

1> inform upper layers about the release of the MRB by

3 the corresponding smgi and s

5.8.4 WMBMS Counting Procedure

58.4.1 General
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UE EUTRA

MBMSCountingRegiiest

Figure 5.8.4.1~1: MBMS Counting procedure

The MBMS Counting procedute is used by
which are receiving via an MRB or intere

the E-UTRAN to count the mumber of RRC_CONNECTED mode UEs
ted to receive via an MRB the specified MEMS services

The UE determines interest in an MBMS service, that is identified by the TM{GI, by interaction with upper layers.
5.8.4.2 [niliation

B-U

TTRAN initis

the procedure by sending an MBMSCountingRequest 1me:

W

5.8.4.3 Reception of the MBMSCountingRequest message by the UE

Ugpoun receiving the MBMSCountingRegitest message, the UE in RRC_CONNECTED mwde sh

1> if the SysreminformationBlockTy, pe[, that provided the scheduting information for the
systeminformati onBloc!h .5 i

CH via which the
e Registered PLMN; and

luded the configuration of the MC
stved, contatved the dentity of il

1> if the UL is receiving via an MBS or interested to receive via an MRI3 at least one of the services in the received
countingRequestList:

2> if more than one entry is inchuded in the mbsfi-drealnfoList received in the SystemInformationBiockTyp
that included the configuration of the MCCH via which the MBMSCountingRequest message was received:

3> include the mbsi-Arealndex in the MBMSCounringResponse message and <°t it 1o the

in the mbsfh-Arealnfolist within the recetved SysteminformationBlockType3 that corresponds with the

MBSFN area used to transfer the received MBMSCountingRequest message;
g5 1 &3

2> for each MBEMS service included in the received countingRequestlist,

e UE is receiving via an MRB or interested 1o receive via an MRB this MBMS service:

SCountingResponse message wi
the countingRequestList within the received
MBMS \/oum.'ngﬂtrfa;mt that corre spand\ with the MBMS sewvice the UE is receiving or interested 1o
recetve;

2

W

submit the A
ends;

ge o lower layers for transm

1 upon which the proced

NOTE i: UEs that are receiving an MEBMS User Service {56} by means of a Unicast Bearer Service [57] {l.e. viaa
TR, but ave interested to receive the concerned MBMS User Seivice [56] via an MBMS Bearer Service
(i.e. via an MEB), respond to the counting request.

WOTE 20 If ciphering is used at upper layers, the UE does not e spmm to the count g request if it can not decipher
the MBMS service for which counting is performed {(ses TS 22,146 {6 2 31
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NOTY

Ihe UE treats the MBMSCoun ages received in each modification period independen
In the untikely case B-UTR/ \7\{ would repeat an MBMSCountingRequest (1.2, including the same servic
in a subseqi mt modification period, the UE responds again. The UE provides at most one
MBS ponze message to multiple ttanswission attenpts of

n MBMSCountingRen
MeSSages in a given modification petiod.

585 MBMS interest indication

58.5.1 General

UE EUTRAN

SI315 acy

r 3

MBMSinterestindicarion

Figure §.8.5.1-1: MBMS interest indication

nterested to receive MBMS
ABMS versus unicast reception.

-UTRAN that the UE is receiving or i
-UTRAN sbout the priotity of M

The purpese ¢ re is to info
service(s) via an (taC )MRB. and if so, to info

5852 initiation

An MBMS or 8C-PTM capable UE in RRC CONNECTED may initiate the procedure in seversl cases including upon

successful connection asts fhmmt upon entering or leaving the service area, upon session start or stop, up(m change
of tnterest, wpon change of priotity between MBMS reception and vnicast reception or upon change to 3 PCel
brosdeasting SystemlnformationBiockTypel S,

Upon initiating the procedure, the UE shall

> if SystemInformationRiockTypels is broadcast by the PCell:

2> ensute Bavivg a valid version of SysteminformationBlockType 15 for the PCell;

2> if the UE did not transmit an AMBM Sinierestindicarion message since last entering RRC_CORNNECTED state;
or

2> if since the last fime the UR transmitted an AMBAMSTnterestindication wessage, the
not broadeasting SysteminformarionBlockTypeis:

! connected to a PCell

3> if the set of MBMS {tequencies of {werest, determined in accordasce with 5.8.5.3, is ot ewpty:
4> initiate transmission of the MBMSInterestindication message in accordance with 5.8.5.4;
2> else:

3> if the set of MBMS fr
Jast transmission of the

cies of interest, determined in accordance with 5.8.3.3, has changed since the

sed unicast bx*aiers h:m ’,!hmgtd since rhe 'aﬂ rmmmmsmti [5}

-
v
—

initiate transmission of the M7

to receive the MBMS services it ig
hibiting MI3MS reception.

The UE may send an 3 BVSInterestindication even when it is able
interested in i.e. to avoid that the network allocates a configuration ix

3GPP

DAINGEAN_0003477



Release 13 153 3GPP TS 36.331 V13.0.0 (2015-12)

3> else if SysteminformationBlockType2? is provided by the PCell:

4> if since the last time the UR transmitied an A/BASTnt
PCell not breadcasting SvsteminformationBlockType

ion message, the UE conuected to 4

4> if the set of MBMS services of interest determiined in accordance with
mbms-5

£

5.8.3.3a is different from
es tucluded in the last tansmission of the MBMSTnterestindication message,

5> initiate the transmission of the MBMSInterestindication message in accordance with 5.8.5.4.

5853 Determine MBMS frequencies of inlerest

1> consider a frequency to be part of the MBMS frequencies of interest if the following conditions are met;

2> at least one MBMS session the UE is receiving or taterested o receive vig an (SC-IMRE is ongelng or about
to start; and

NOTE 1: The UE may determine whethar the session is ongoing from the start a
Service Description (USD), see 3GPP TS 36,300 9] or 3GPP TS 26.34

d stop time indicated in the Usar
571

2> for at least one of these MBMS sessions SystemiinformationBlocilypels acquired from the PCell includes for
the concerned frequiency one or wore MBMS SAls as indicated in the USD for this session; and

may {temporarily) not employ an {5C-)MRB for the concerned session. L& the U i
ion is indicated on (SC-MCCH

WOTE 2: The UE considers a frequency to be part of the MEMS3 frequencies

though E-UTRAN
does not verify if the

(91}
7

NOT]

The UE considers the frequencies of interest independently of any synchronization state, e.g. [9, Annex
i

2> if the UE s MBMS capable, the UE is capable of simultaseously receiving MEBs ou the set of MBMS3
Fwhether a serving cell is configured on sach of these frequencies or net;

frequencies of interest, regardless of w
and

2> if the UE is SC-PTM capable, at most one frequency is luchuded; and

2> the supportedBandCombination the UE included in UE-EUTRA-Capability contains ar least one band
combivation including the set of MBMS frequencies of terest;

NOTE 4: Indicating a frequency lmaplies that the UL supports SvstemnformationBlo
concerned fraquency Le. the indication should be independent of whether a serving cell is conf] g-.n;c. o
that frequency.

. When evaluating which frequencies it can receive sinmltanecusty, the UX does not take inte account the
sawving frequencies that are currently configured ie. it only considers MBMS frequencies it is interested
to recelve.

NOTE 6 The set of MBMS frequencies of interest includes at most one frequency fora g e -“vhysmai ‘“rcquew
The UE only considers a pliysical frequency to be pat of the MBMS frequ
at least one of the bands indicated for this physical frequency ix éy,s'iemm/ormano #
~§°rw’ng {requency) ot SysteminformationBlockType 15

UTRAN may assume the UE supports MBMS reception on any of the bands svpportt‘d by ﬂl&’ UE
according to supporiedBandCombination).

5853s Determine MBMS services of interest
The UE ghall:
1> cousider a MBMS service to be past of the MBMS services of interest if the following conditions are met:
2> the UE is SC-PTM capable; and

2> the UE is receiving or interested to receive this service via an SC-MR1; and

3GPP
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2> one or more MBMS SAls in the USD for this servic
trom the PCell for a frequency belonging
t0 3.853.

B854

(2]

The UE shall set
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is inctuded in SysteminformationBlockTypel5 acquired
set of MIBMS frequancies of interest, determined acrording

Actions related to transmission of MBMSinterestindication message

1he contents of the MBMSInterestindication message as follows:

1> if'the set of MIBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty

the MBM

2> {nclude mbms-Fre and set it o include
correspondi iBandindicator o
applicable, and the HARFCN(s) as included in Systen
frequenciesy;

NOT

H 1 The EARFON inciunded in mbms-Fr
interested o receive Le. the UE may not support the
does support at lsast one of the bands indicated in
fraguency).

1
j3=)

cast bearers;

if SvsteminformationBlockType2 is broadeast by the PCell:

3> include mbms-Services and set it to indicate the set of MBMS services of interest des

accordance with 5.8.5.3a;

quencies of o

chuded in SystemlnformarionBlociTs
njormationBlockT /ﬁe/ 5 (for

P. iority if the UE pricritises reception of all indicated MBMS frequencie:

erest using the BEARFCN
pel {for s;mng frequency), if
neighbouring

reqlist is merely used to indicaie a physical frequency the UE is
e band Cottespor ding to the included E.
system {nformation for the concerned physical

BARFCN (but it

s above reception

termined in

gestion o
1‘RAN

e released. BE-UTRAN doos not inttiate re-

NOTE 2: Kthe UE prioritises MBMS reception and unicast data cannot be supported because of ¢
MBMS carrier(s), E-UTRAN may initiate release of unicast bearers. It is up to B
implementation whetber all bearers or onty GBR bearews
establishment of the released unicast bearers upon alleviation of the congestion.

The UE shall submit the MBMSTnieresilndication message 1o lower layers for tansmission

58a SC-PTM

5.8a.1 introduction

58a.11 General

SC-PTM control inforwation {5 provided on a specific Jogicat ¢
SCPTMConfiguration message which indicates the MBMS sess
information on when each session may be scheds

SCPTMCConfiguration mes

which are ongoing on the current o

ell.

A limited amount of SC-PTM contiol information is provided on the BCCH, T

ageded to acquire the SC-MCC

RS

58a.1.2

The 3C-MCCE
using a configu ab"e wepetition pex
indicated on PDCCHL

3C-MCCH scheduling

formation transmitted in messa

o0
28
tod. 3CMCTH transndssions {(a

58a.1.3

e of SC-MCCH tnformation onty occurs at specifi
i un & modification period, the same SC-MCCH infur

scheduling (which is based on a repetition period}). The modification period boundaries are definad

3GPP

banuel. the SC-MCCH. The SC
ions that are ongoing as w
duled, 1.escheduling period, scheduling window and start offset. The
ssage also provides information about the veighbour ¢

hi

S8 Senl OVEL &

nd the associa

C-MCCH casrles the
rell as the (correspondi

cls transmitting the MBMS sessions

s primarily concems the information

MC
radio sesoure

1} is transmitted periodically,
5 and MCS) are

ded

SC-MCCH information validity and notification of changes

the concept of a wwdification period is used.
rration may be t 1smtt'=d a gumber of tlmes, as defined by its

i by SFN values for
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ich SEN mod m= 0, where m is the number of radio frames comprising the modification period. The moditication
iod is configured by means of SysreminformationBleckTvpe 20.

When the network changes (some of) the 5¢
suby es which can be used for SC-MCCH tr:

CCH informuation,
smission. Upon reet

UEs about the change in the same
2 1ge notification, a UE interested to

7o MBMS saivices transmitted using SC-PTM acquires the new SC MCCH information st from the same
subframe. The UE applies the previously acquired SC-MCCH information until the UE acquires the new SC-MCC
information,

jistel

58a.1.4 Procedures

The 3C-PTM capable UE receiving or interested to receive MBMS service(s) via SC-MRB applies SC-PTM procedures
described in section 5 8a and the MBMS iuterest indication procedure as specified in 5.8.5.

5.8a.2 SC-MCCH information acquisition

58a.2.1 General

SCPTMConfiguration

Figure 5.8a.2.1-1: SC-MCCH information acquisition

The UE applies the SC-MCCH information acquisition procedurs to
bmad aCt by the E-UTRAN. The procedure applies to 8C-PTM capat
RRC CONNECTED

& the 3C-PTM control inl'ormation that is
that are in RRC_IDLE

58a.22 initiation

rested to receive MEBMS services via SC-MRB shall apply the SC-MCCH information acquisition procedure
Apon enter mg the cetl broad.,aﬁm ﬂ 'cremlf/u; ‘mationBlockType20 (e.g. upon power on, following UE mobility) and
upen receiving a notification that the SC-MCCH information has chmgcd A UE that is receiving an MBMS service via
SC-MEB shall apply the SC-MCCH information acquisition procedure to acquire the SC-MCCH information that
corresponds with the service that is belsg recetved, at the start of each wwdification period.

Unless explicitly stated otherwise in the procedural specification, the SC-MCCH information acquisition procedure
ovarwrites any stored SC-MCCH information, i.e. delta configuration is not applicable for SC-MCCH information and
the UE discontiwes using a field i UL is absent in SC-MCCH information unless expliclily specilied otherwise.
5.8a23 SC-MCCH information acguisition by the UE
A SC-PTM capabie UE shall:

1> if the procedure is tiggered by an SC-MCCH information change notification:

2> start acquiring the SCPTMConfiguration wessage from the subframe where the change notification was
received;

NOTE 1: The UE cowinues usi
information has bee

19 the previously teceived SC-MCCH tuforwation until the new SC-MCCH
1 acquived.

1> if the UE enters a cell broadeasting SvstemInformationBlockType20:

> aequire the SCPTAConfiguration message at the next repetition period;
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1> if the UL is receiving an MBMS service via an SC-MRB:
2> staut acquiring the SCPTMCenfiguration wessage from the beginuing of each modification petiod.

58a2.4 Actions upon reception of the SCPTMConfiguration message

No UE reguirements related fo the contewss of this SCPTMConfiguration apply oiber than those specified elsewhete e.g
within precedures using the concerned system information, the corresponding field descriptions.

5.8a.3 SC-PTM radio bearer configuration

58a.3.1 Genera

The SC-FT'M radio bearer configuration procedure is used by the UE to con gu“rc RLC, MAC and the physical layer
upon starting and/or stopping to receive an SC-MRB transmitted on SF -MTCH. The procedure applies to SC-PTM
capable UPs that ate in RRC_CONNECTED or in BRC_IDLE and are interested t0 weceive one ot wiore MBMS
services via an SC-MRB.

NOTE:  Incase the UE is usable to receive an MBMS service via an SC-MRB due to capability limitations, upper
layets may take appropriate action o.g. torminate a lower priotity unicast service,
8] 3y Pprog P X

58a.3.2 initiation

The U applies the SC-MRE establishment procedure to start recetving a session of a MIBMS service it has an titerest
in. The procedure may be initiated e g. upon start of the MEMS session, upon mtﬁrmw a cell providing via SC-MRB a
MBMS ice in which the UE has interest. upon becoming interested in the MBMS service, upon removal of UE

capability Hitations inbibiting reception of the concerned servic

The UE applies the SC-MRB release proceduts o stop teceiving a session. The procedure may be initiated o.g. upon
stop of the MBMS session, upon leaving the cell where a SC MRB is establis shed, upon losing interest in the MBMS
service, when capability Hmitations start inhibiting reception of the concerned service.

58a3.3 SC-MRB establishment

Upon SC-MRB establishruent, the UE shall:

[,
v

establish an RLC entity in accordance with the configuration specified in 9.1.1.7;

-
\/
b

covfigure 8 SC-MTTH logical channel applicable for the SC-MRB and lustruct MAC to recetve DL-STH ou the
cell where the SCPTMConfigurarion message was received for the MBMS e for which the SC-MRB is
established and using the G-RNTI and DRX parameters {if included} in this message for this MBMS service:

.\./

configure the physical layer in accordance with the sc-méch-TnfoList, applicable for the SC-MBR, as included tu
the SCPIM-Configuration message;

-
\/

inform upper lavers about the establishment of the SC-MRB by indizating the conesponding fmgi and sessionid,

58a.34 SC-MRB release

Upon SC-MRB release, the UE shall:

i> release the RLC entity as well as the related MAC and physical layer configuration;

1> inform upper layers about the release of the SC-MRB by indicating the cotresponding #mgf and se,
g Y 'y T 2 g
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5¢ RN procedures

591 BN reconfiguration

58.1.1 General

RN EUTRAN

BNReconfiguration

RNReconfisurationComplete

Figure £.9.1.1-1: RN reconfiguration

The purpose of this procedure is to configure/recontigure the RN subframe configuration and/or to update the system
information relevant for the RIN in RRC_CONNECTED.

5.8.1.2 Initiation

UTRAN may initiate the RN reconfiguration procedure to an RN in RRC_CONNECTED when AS security has been
activated.
5.8.1.3 Reception of the RNReconfiguration by the RN
The RN shall:
1> if the m-Svsfeminfo is tuciuded:
2> if the systemInformationBlockTypel 1s included:
3> actupon the received SysteminformationBlockType] as specified in 5.2.2.7;
2> if the SystemlnformationBlock{ypel is included:

3> act upon the received SystemInformationBlockT)

bt
v

if the rr-SubfirameConfig is included:

accordance with the received subframeCenfigPatternF D or
D

2> receonfigure lower layers
subframeConfigPatieril

2> if the rpdech-Config is included:

3> reconfigure lower fayers in accordance with the recetved rodech-Conf

1> submit the RNRecosfigurationComplete message to lower layers for ransmission, upon which the procedure
ands;

510 Sidelink

5101 introduction

The sidelink communication/ discovery/ synchronisation resource configuration applies for the frequency at which it
was received/ acguired. Morsover, for a UE configured with one or more SCells, the sidelink communication/
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discovery/ synchronisation resource configuration provided by dedicated signalling applies for the PCell/ the primary

frequency.

WNOTE 1 Upper layers configure the UE to receive or fransmit sidelink commuuication on a specific frequency, to
monitor sidelink discovery anncuncements on one or more frequencies or to transmit sidelink discovery
announcements on a specific frequency, but only if the UE is authorised to perform these particular ProSe
related sidelink ac es.

. termination of unicast services, detach) when it
due to UE capability Hmitations

NO’

It is up to UE implementation which actions to take (e
is unakble to perform the desired sidelink activities, o.2

The specification covers the use of UUE to network sidelink relays by specifying the additional requirements that apply
for a sidelink relay UE and a sidelink remote UE. Le. for such UEs the regular sidelink UE requirements equally apply
uniess explicitly stated otherwise.

5.10.1a Conditions for sidelink operation

ns defined in this

When it is gpecified that the UL shall perform a particular sidelink operation only if the cond
section are met, the UL shail perform the concerned sidelink operation only if:

1> {Tthe U s serving cell is suitable (RRC_IDLE or RRC_CONNECTED); and if either the selected cell ontbe
frequency used for sidelink operation belongs to the registered or equivalent PLMN as specified in TS 24.334
[65] or the UL is out of coverage on the frequency used for sidelink operation as defined in TS 36.304 [4, 11.4];

ar

1> if the UE is camped on a serving cell {RRC_IDLE) on which it ns to support sidelink
communication in imited service state as specified in TS 23, 68, 4.5.6]; and if either the seiving cell is on
the frequency usad for sidelink operation or the UE is out of coverage on the fraquency used for sidelink
operation as defined in TS 36304 [4, 11.4}; or

N
F

1> if the U has no serviag cell (RRC 1DLE);
5.10.2 Sidelink UE information

5.10.2.1 Generad

UE EUTRAD

SIB 18/ 8

4
==

B19 acquisition

F 3

SidelinkUEInformation

Figure §.10.2-1; Sidelink UE information

The purpose of this procedure is to inform B-UTRAN that the UE is interestad or no longer interested to receive
sidelink communication or discovery, as well as to request assignment ox release of transmission resources for sidelink
commmnication or discovery announcements and to report parameters related to Sidelink operations from 53
twformation of inter-frequency cells.
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5.10.2.2 initiation

A UE capable of sidelink conve o RRC_CONNECTED way iutiate the procedure to
indicate it is (interested in) receis tnding wpon successful
connection establishment, upon change of interest, upon change to a PCell broadeasti stemInformationBiockTypelS
or SystemifnformationBlocklype 19, A UE capable of sidelink communication or discovery may initiate the procedure to
request assignment of dedizated resources for the concermed sidelink communication transmission or discovery
awsouncewents and to report pavameters related 1o sidelivk operations from sy stem twfosmation of inter-frequency cells,

i

NOTE

. AUE in RRC_IDLE that is configured to transmit sidelink (velav) communication/ discovery
announcements, while SystemInformationBlockTvpe 18/ SysteminformationBlockType 1 does not include
the resources for ransmission (in normal conditions), initiates connection establishment in accordance

with 5.3.3.1a,

U

Upon initiating the procadure, the UE shall:

1> if SysteminformationBlockTs

¢]8 15 broadcast by the PCell:

2> ensure having a valid version of SysterninformaitionBiockTypel§ Tor the PCell;

2> if configured by upper layers to receive sidelink commmnication:

3> if the UE did wot transmit a Sidelink UEnformation message stuce last entering BRC_CONNECTED
state; or

3> if since the last time the UE transmitted a SidelinkUEInformation message the UE connected to a PCell
ot broadcasting SysteminformationBlockType I8, ot

NOTE 2: After handover/ re-establishment from a source PCell ot broadeasting SysteminformationBiockTypel 8
the UE repeats the same interest information that it provided previously as such a source PCell may not
Forward the tnterest information.

3> if the last transmission of the Sidefink UEInformation message did not include commBxnterestedireq; or
if the frequency configured by upper layers 1o receive sidelink conwmurication on has chavged since the
last wranswission of the SidelinkUEInformation wessage:

teansmission of the SidelinkUETnformation message to indicate the sidelink communication
requency of interest in accordance with 5.16.2.3;

wformation message included commRy/nterestedFreq:

4> initiate tra

nsmission of the SidelinkUEInformation message to indicate it is no longer inrerasted in
sidelink communication reception in accordance with 3,10.2.3;

2> if configured by upper layers to fransmit one to many sidelink communication:

3> if the UE did not transwit a Sidelink U Information wessage since eutering RRC_CONNECTED state; or

3> if since the last time the UE transmitted a Si URInformation message the UE connected to a PCell

not broadeasting SvsteminformationBlockType 18, ¢

i

3> if the last transmission of the SidelinkUEinjormation message did not include commilxResourceReq; ot if
the information carvied by the commixReseurceReq has changed since the last transmission of the
SidelinkUEInformaticn message:

sidelink communication

4> initiate transmission of the Side/ink Ui Information message to indicate th
transmission rescurces required by the UR in accordance with 5.10.2.3;

2> else:

3> if the tast transmission of the Sidelink UEInformation message tucluded commTxResourceRey.

4> initiate trs

nswission of the Sidelink Uk Information message to indicate it does no longer require
sidetink ¢ 3

ommunication transmission resources in accordance with 3,10,

3
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2> if configured by upper lavers to transmit non-relay related one to one sidelink communication:
3> if the UE did not wanswdt 2 SidelinkUEInformation wessage since eutexing RRC_CONNECTED state; or

3> if since the last time the UR transmitted a Sidelin

not broadeasting SvsteminformationBlockType

lEinformation message the UE connected to a PCeil
I3

e did not include commilxResourceReql 2
has changed since the last transmission of

3> if the last transmission of the Sidelink? niation messag
or if the information carriad by the comm TxResourceReql 21
the Sidelinfk UEInformation message:

Age!

4> initiate transmission of the Sidelink Ui information message to indicate the non-relay related sidelink
one to one communication transmission resources reqguired by the UE in accordance with 5.10.2.3;

2> else:

3> if the last transmission of the Sidelinkl

formation message included commTxRescurceRegl]
q

initiate transmission of the SideiinkUEInformation message to indicate it does no longer require non-
retay related sidelink one to one conununication transmission resources in accordance with 5.10.2.3;

2> if configured by upper layers to transmit relay relaied sidelink communication:
3> if the UE did not transwit a SidelinkUE Information message since entering RRC_CONNECTED state; or

3> if since the last time the UL transmitted a Sidel/ink Ul Information message the UE connected to a PCell

not broadcasting SvstemilnformationBlocilype I

3> if the last transmission of the Sidelink Ul
or if the information carried by the comm
the SidelinkUEInformation messs

nivrmation message did not include commTxResourceRegRelay;
cResonrceReqRelay bas changed since the last transmission of

if the UE is acting as wlay; or

eminformationBlockTypel? is broadeast by the PCall and
iscThreshHiRemote UE is sot included in

19 ot me RSRE measutcment of the PCell is below

4> if the UE has a selected relay; and 'Lf S)
includes diseCe

Syst

¢ iscl"hremh’z[\ri Jerd

ink

commIxResonrceReqRelay:

> {nitiate tanswission of the SidelinkUE Tnforrrutmu nwssage to indicate it does no Jonger requite relay
related sidelink comuuminication tta rdatir,e with 5.10.2.3;

v

if SysteminformationBiockTypeld is broadcast by the PCell:

-

ensure having a valid version of SysteminformationBiockTypel$ for the PCell;

> if configured by upper layers 1o recelve sxdchnk

covery announcements on a serving fraguency ov ou one
if incinded in System/nformationBiockTypel?:

3> if the UE did not transmit a8 Sidelink UEInformation message since last entering RRC CONNECTED

state; or

3> if since the last time the UE transmitted a SidelinkUE Information message the UL counected to a PCell
not broadcasting SysteminformationBlockType 17, ov

3> if the last ransmission of the Sidelink UEInformativn message did not include discRxinierest:

4> jnitiate transmission of the Sidefinkl

’10?‘,')/‘1”%[107‘ message to indicate it is intetested in sidelink
discovery reception in ac

cordance with
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3> 1f the Jast travsaission of (he Sidelink UETnformation message included discRxinferest:

4> initiate transmission of the Side/ink Ui Information message to indicate it is no longer interested in
sidetink discovery reception in accordance with 5.10.2.3;

2> if the U is configured by upper layers to transmit s
primary frequency or on one or more frequencies inch
SvstemInformationBlockTypeld, with discTxResource

-PS related sidelink di 21y anno
ded in disclnterFreqlList, if included §
ey included and not set to roTxOnCarrier:

cements on the
i)

3> if the UE did not transmit a SidelinkUkInformation message since entering RRC CONNECTED state; or

3> if stnce the last tive the UR travswined a Sidelink UEInformation message the UE counected 1o a PCell
net broadcas teminformationBlockTypel 9, or

2 5ys

3> if the last transmission of the Sidelink ‘Grmation message did not include discTxResourceReg; or if

the sidelink discovery aunouncewent tesources regquired by the UE have ch esulting ina

change of discTxResourceleq) since the last transmission of the SidelinkUEInformarion message:

ndicate the sidetink discovery
5 .

o~

il
K

4> initiate tr
annoencement resontces requited b

Elnformation message to
7 the UE in 2

L

31

2> else:

sion of the Sidelin

3> if the last transmi i UEInformation message inch cTxResoirceReq:
</ & q

4> initiate transmission of the SidelinkUEInformation message to indicate it does no longer require
sidelink Vely anuoeneement resoutees in accordance with 5.10.2.3;

2> if configured by upper lavers to transmit PS welated sidelink discovery announcements on the primary
frequancy or, in case of non-relay P8 related transmission, on one or more frequencies included in

ivclnterFreqlist nationBlockType 19, with dis sourcesPS tnchided and not

set 1o noTxOnCarrier:

setuded i

) 5

TEInformation message since entering RRC_CONNECTED stare; or

3> if since the last time the UE trausmitted a SidelinkUFInformation message the UR connected to a PCell
not brcadcasting SysteminformationBleckType 9, or

3> if the last ransmission of the Sidelink ULInformation message did no¥ include di sonrceRegPS; or if
the P3 related sidelink discovery announcement resources mequired by the UE bave changed (Le. resulting
in a change of discTxResourceReqP Sy since the last transmission of the SidelinkULnformation message:

L

4> if configured by upper layers to transmit non-relay PS related sidelink discovery announcements; or

4> if the UE is acting as rela
the RSRP weasurement of the PCell is below di
SysteminformationBlockType 19, and above
SysteminformationBlockType 19

7, and i SvstemInformationBlockTyy
Thres.

Threshlo

7 includes discConfigRelay; snd if
wUE, If included in
2elayUE, ifincleded in

wBlockType]$ tuciudes
> RERP measurement of the

hreshH.

1Remote Ul

and if di,
Thiresh

gRelay;
PCell is below d

5> initiate tanswission of the Sidelink UETnformatic
discovery announcement resources required by the UE in accordance with 5.10.2

2> else:

3> if the last transmission of the Sidelinkl

4> initiate teanswission of the Sidelink Ul Information wess
p s

safety related sidelivk discovery snnouncement resources in accordasce with 510,23,
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2> it configured by upper lavers to monitor or transmit sidelink discovery announcements; and if the UE
requires sidelink discovery gaps, to perform such actions:

3> if the UE did not transmit a SidelinkUilInformation message since entering RRC_CONNECTED state; or

3> if since the last time the UE travsmired a
net broadeasting SysteminformationBlockTyy

Tnformation message the UE connected to a PCell

3> if the last transmission of the Sidelinkl formation message did not include the gaps required to
monitor or travgsuudt the sidelink discovery announcements (L.e. UE requiring gaps to monitor discovery
annouvcements while diseRxGapReq was not tnchided or UE requiting gaps 1o transmit discovery
announcements while o Req was not included); ot if the sidelink discovery gaps requited by the
UE bave changed (Le. resulting in a change of discRxClapReq or discTxGapReq) since the last
trausmission of the Sidelink Uklnformation message:

4> if the UE is configured with gapi

questsdllowedDedicated set 1o friee; or

4> if the UE is wot configured with gapReguests.
incleded in SvusteminformationBl

dicated and gapRequesisd llowedCommon is

3> initiate transmission of the SidelinkUlInformation message to indicate the sidelink discovery gaps

required by the UE in accordance with 5.10.2.3;

2> else:

3> if the last travsnddssion of the Sidelinkl

tformation message included discTxGapReq ot discRxGapReq.

initiate t
sidetink ¢ aps in accordance with 5.10.2.3;

2 is configured o report parameters related to Sidelink operations from system infos

arriers other than the primary for reporting (i.e. RRCCennectionReconfiguraiion with SL-
SvsinfoReportConfig) and the UE supports reporting of System Information for inter-frequency/PLMN

3> if the UE ac
cartiers and

d the relevant parameters from theSystem (nformation of one or more cells on those
70 is running:

g

= has configured lower layers to transmit the sidelink discovery announcerents on those cells,

if the UE has configured lower layers to monitor sidelink discovery announc

wents on those cells;

5> initiate transmission of the SidelinkUEInformation messags to report the acquired System
Toformation patameters and stop T370.

51023 Actions related {0 transmission of SidelinkUEInformation message

hall set the cowtents of the Sidel

ation message as follows:

ion or
ssion resources

itiares the procedure to indicate it is (no more) interastad to receive sidetink comuu
or to request (configuraton/ release) of sidelink communication or discovery transmd
{.e. U includes all concered information, itrespective of what triggered the procedure):

2> it SvsteminformationBi:

Typel8 is broadcast by the PCell:
3> if configured by upper layvers to receive sidelink communication:

4> include commRxInterestedFreq and set it to the sidelink communication frequency,
3> if configured by upper lavers to transmit sidetink communication:

4> inclode commTxResourceReq asg set its fields as follows:

set carrierFreq to indicate th nk conmumy
in commRxInterestedFreq if included;

cy i.e. the same value as indicated
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5> set destinationlnfoList o include the sidelink communication transmission desti
it requests E-UTRAN to assign dedicated resources

(s) for which

3> if configured by upper layers to transuiit non-relay related sidelink one to one conmwmunication:

4> include commTxResonrceReql 2] and set its fields as foliows:

5> set carrierfeq to indicate the sidelink one to one communication fiequency 1.e. the same value as
indicated in commRxinterestedFreq if included;
5> set destinationInfoListUC to include the sidelink one to one communication travsmission
destination(s) for which it requests B-UTRAN to assign dedicated resources;
3> if configured by npper fayers 1o transmit welay related sidelink comwwinication; and
3> if the UL is acting as relay; or if the UE has a selected relay:
4> include commTxResourceReqRelay and set its fields as follows:

5> set destinatio

idelink compnmicaton transmission
ign dedicated resources;
4> include ue

spe and set it to relayUE if the UR is acting as relay and to remoteUE otherwise;

2> if SysteminformationBlockTypel§ is broadcast by the PCell:
W 2 pe A

L
1

3> if configured by upper layess to receive sidelink discovery announcements on a serving frequency or ons
or mote Frequencies toehided i disclnterFreqlist, if included in SystemInformationBlockTypel 9:

4> include discRx{nterest;

3> else if the UE is configured by upper layers to transmit sidelink discovery annou

CIneS.
4> for each fraquency the UE is configurad to transmit non-PS related sidelink discovery announcements
on that concerns the prinvary frequency or that is included tu discluterFreqList with di
included and vot set to neT¥OnCarvier:

TxResources

5> include discTxResourceReq and set it
discovery ammounceme(s) for wi
as the concermed frequen

o indicate the mumber of discovery massages for sidelink
i reruests B-UTRAN © assign dedicated tesousces as well
oy, if different from the primary;

3> if configured by upper layers to transmit P8 related sidelink discovery ansouncements

; and

3> if the frequency the UE is configured to transmit PR related sidelink discovery announcements on either
concerns the primary frequency or, in case of non-relay P35 related transmission, if the frequency is

inctuded in disclnterFreqlist with discTxResourcesPS included and not set to neTxOnlarrier,

if confign

red by upper layers to transuiit non-relay PS relaied sidelink discovery announcements; or

4> ifthe UE is acting as welay; and if SysteminformationBiockType ]9 tvcthudes discConfigRelay, and if
the RERP measurement of the PCell i

Y
mey ‘el is below d if included in
temlnformationBi if included in

mInformatio
I is not tnctuded or the RSI

kTypel? includes
measurement of the

ThreshHiRemote

PCell is below discilireshHiRemote UE"

discConfighelay, and if di

5> include @i
related sidelink discovery announc
resources as well as the concerned fi

7

indicate the sumber of d
nt(s) for which it requests B-U
uency, if ditferent from the 1

overy messages for PS
to assign dedicated

Rog:Y

> else (.o UE request transmission and/ or reception gaps)y:

2> if the UE is configured with gapRequesisdiiowedDedicated set to true; or
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2> if the UR is not configured with gapRequestsdliow edDedicated and gapRequestsAliowedCommon is included

in SysteminformationBleckTvpe !9

3> if the UE requires gaps o monitor the sidelink discovery announcements the UE
by upper layers:

is configured to monitor

4> include discRxGapRequest and set it to indicate, for each ftequency that eftber ¢
is tnctuded in discliterFreqList on which the UE is configuied to wonitor side discovery
announcements and for which it reguires gaps to do so, the gap pastern(s) as well as the concerned
frequency, if different from the primary

neems the priwary ot

3> if the UE requires gaps to transmit the sidelink discovery announcements the UE is con
by upper layers:

ured o transmit

Requiest and set it fo indicate, for each Frequency that eithet

s the primaty ox
is inciu Pd in uISr,/h'!Ph‘

reqList on which the UE is configured to transimit sidelink discovery
announcements and for which it reguires gaps to do so, the gap patternis) as well as the concemed
frequency, if different from the primary;

.\.,

else if the UE initiates the procedure 1o repott the system inforwation paraweters related 1o sidetink opewations of
carriers other than the primary:

%

2> include SL-SysinfoReporilist aud set it 1 repott the systern infornation paraweter acquired from the cells on

those carriets

Brea by

The UE shall submit the Sidelink UEInformation message to lower layers for transmission

B

5.10.3 Sidelink communication monitoring
A UE capable of sidelink communication that is configured by upper layers to receive sidelink communication shail:
1> if the conditions for sidelik operation as defined in 5.10.1a are met:
2> if in coverage ou the frequency used for sidelink conununication, as defined in TS 36.304 {4, 11.4]:

3> if the cell chosen for sidelink comummication reception broadcasts

ermlnformationBlock
inciuding commixFool:

4> configure lower layers to monitor sidelink cowsol information aud the cotespouding data ustog the
peol of resources indicated by commRyPool;

NOTE L0 ¥ conmmRxePool includes one or wore entries including reParametersNCell, the UE may only monitor
such entries if the associated PSS/SSS or SLSSIDs is d°\c,r,.ed When monitoring such pool(s), the UE
applies the fiming of the concerned PSS/SSS or SLSS.

2> else {Le. out of coverage on the sidelivk carrier):

3> gonfigure lower layers to monitor sidelink contiol information and the corresponding data using the poot
of resources that were precontigured (i.e. preconfigComm in SL-Preconfiguration defined in 9.3);

WNOTE 2: The UE may monitor in accordance with the fiming of the selected SyncRef UE
have a selected SyncRef UL, based on the UE’s own timing,

3GPP

DAINGEAN_0003489



Release 13 185 3GPP TS 36.331 V13.0.0 (2015-12)

5104 Sidelink communication transmission

A UE capable of sid eurk communication that is configured by upper layers to transmit sidelink communication and has
related data to be transmitted or a UE capable of relay related sidelink communication that is configured by upper lavers
1o transrait relay related sidelink comuwwinications shall:

1> if the conditions for sidelink operation as defined in 5.10.1a are met:

2> 1if in coverage on the frequency used for sidelink commuuication, as defined in T35 36304 {4, 114}

3> if'the UE is in RRC_CONNECTED and uses the PCell for sidelink communication:

4> if the UE is configured, by the current “Ce"’the PCell in which physical layer problems ¢

faiture was detected, with commTxResources set to scheduled.

5> 310 01 T3 1Y is running; and if the PCell at which the UE detected physical layer problems ot
radio {ix k failure broadeasts SystemInformationBlockTypel 8 tochuding commTxPoolExceptional
or

if T301 is running and the cell on which the UE wmitiated connection re-establishment breadcasts
SysteminformationBlockTypel 8 including commTxPooiExceptional:

6> configure lower layers to transmit the sidelivk control information and the coitesponding data
4

usiug the pool of resources tudicated by the ftest eutty in commi TxPoolExceptional,

5> gise:

&> configure lower layers to weuest E-UTRAN fo assign transmission resourees for sidelink
communication;

4> else if the UE is configured with cemmTyPooiNormallDedicated.
5> if prioritvList is included for the entries of commTxPooiNormalDedicated:

onfigure lower layers to transmit the sidelink control nformation and the correspending data
s mg the one or more pools of resources indicated by commIxFPoolNormaiDedicated i.e.
indicate all entrdes of this field to lower layers;

&> configure lowes layers o tansmit the sidelink control ivformation and the corresponding data
using the pool of resources indicated by the first entry in commTxPooiNormalDediciated,

. sidelink communication in RRC IDLE or on cell other than PCell in RRC CONNECTED):

o

3> else (L

4> if the cell chosen for sl
SystemlnformationBloc,

5> if SysteminformationBlockType I8 includes commTxPoolNormalCommon:

&> if priorityList 15 included for the entries of commTxFPoolNormaiCommon:

7> configure lower layers to transmit the sidelink control im"om-itim d the cortespor ding
dau using the one or move pools of resources indicated by comm IxPoolNormalCommon
¢ indicate all entries of this field to lower layers;

&> elge:
7> configure lower layers to fransmit the sidelivk control information and the cortesponding
data using the pool of resoerces ludicated by the first entry in
cemmTxFPoolNormalCommorn,

5> else if

steninformationBlockTypel § tncludes commTxPoolExceptional:
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6> fro

the moment the UE initiates connection establishment until receiving an
RRCConnectionReconfiguration inciuding si-CemmConyig or until receiving an
RRCConnectionRelease or an RRCConnectionReject,

7> configure lower layers to transmit the sidelink o "troi nfprmation and the
corresponding data using the pool of resources indicated by the first antry in
commTxPociExceptionai;

2> else {Le. out of coverage on sidelink carrie

@
2

if prior: s included for the entries of preconfigComin in SL~Pr

iguration defived in 9.3

configure lower layers to transmit the sidelink contro! information and the corre:pondmg data using
the one or mote pools of resources indicated preconfigComm 1.2, indicate all entries of field to
Jower Jayers and {n accordance with the tindug of the selected SyncRel UE, or if the UE does not have

T

a selected SyncRef UE, based on the UEs own timing;

4> configure lower layers to transmii the sidelink control
the pool of resources that were preco i icated by the fizst entry in preconfigComm in SL-
Preconfiguration defined in 9 d in accordance with the tming of the selected SyncRef UE, or if

the UE does wot have a selected SyncRel UE, based on the TUHs own timing;

information and the corresponding data using
S & £

1> ifthe transmission concerns relay commuunication; and the UE is capable of sidelink relay or remote operation:

2> if the UE is in RRC DL}

transmit the sidelink control ion amd t,he correspond ddta usin, g, thv reSouLE
previously in this section, only if the following condition is met:

Ml

igure lower layers to
as specified

3> if the RSRP measurement of the cell on which the UE camps is below discThreshiiRemoteUE,
inclded in SysteminformationBlockTypel9,

2 co

figure Jower Jayers (o transmit the sidelink ool information and the spouding data ustag the
tesowiees, as specified previously o this section, only iF the following condition is met;

3> if the UE configured lower lavers with a poo! of resources included in SysteminformationBlockTypels
(L.e. commTxPoolNormalCommon or commTxPoollxceptionaly, and commTx4ilowRelayCommon is
included in SysterluformaticnBlockTypel&; or

3> if the UE configured lower layers with resowrces provided by dedizated signaliing (Le.
commTxPoolResoirces set 1o scheduled ot ne-Selected), and the UR is cowfigured with

commTxAllowRelayDedicated while its value is set 1o true

5.10.5 Sidelink discovery monitoring

A UE capable of non-PS retated sidelisk discovery that is cosfigured by upper tayers to mouitor sidelink discovery
awsonncewents shall:

1> for eacl ch frequency the UE is configured to mounitor son-PS related sidelink discovery announcerments on,
prioritising the frequencies included in disclnterFreqlList, if included in SysteminformationBlockTvpel 9.

2> if the PCell/ the cell the UE is camping on indicates the pool of resources to monitor sidelink discovery
announcements on by discixResources within disc/nterFreqlist in SystemlnformationBlockIyvpe i 9.

3> configure lower layers to monitor sidelink discovery announcenents using the pool of resources indicated
by discRxResources in SysteminformationSlocklypel9,

2> else if the cell used for sidelink discovery monitoring bioadcasts System/nformationBlockType 19,

3> configure lower layers to monitor sidelink discovery asnouncements using the pool of resources indicated
Yy discRxPool in SysteminformationBlockTipel 9,

‘The requirement not to affect normal UH operati o1 also applies for the acquisition of sidelink discovery
related system and synchronisation information from intex-frequency cells.
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o
¥

e UK is not required to monitor all pools simultaneousty.

NO"
NOTE

It is op 1o UE tmplementation to decide whether a cell is suffici v good to be used 1o monltor sidelink

discovery announcements,

T
s

p—

NOTE 4: If discRxPoo! inctudes one or mote entries including rxParameters, the UE may onl"v monitor such
entties the associated SLSSIDs are detected. When mositoring such pool(s) the UE applies the timing
of the corresponding SLSS.

2> if the UE is configured with discRxGapConfig and requires gaps to monitor sidelink discovery
anrouscemews on the concermed frequency;

3> configure lower layers to monitor the concerned frequency using the gaps indicated by discRxyGapClonfig,
2> else:
3> configure lower layers to monitor the concerned frequency without affecting normal operation i.e. receive

duriog idle periods or by using a spate receiver,

A UE capable of P'S 1elated sidelink discovery that is counfigured by upper layers to mounitor P8 related sidelink
discovery announcements she

1> ifout of coverage on the frequency, as defined in TS 36.304 [4, 114}

2> configure Jower Jayers (0 monitos sidelink discovery anoun
PIECO! red {Le. indicated by discRxPeo/List within preco

1> else if the PCell/ the cell the UE is camping on indicates a pool of resources to monitor sidelink discovery
auuonncenents on by discRxPool PS willin discluterFreqlist \n SystemInformationBlockType 19,

ower layers to monitor sidelink discovery anncuncements using the pool of resources indicated by

Rxf’amP& in SystemlnformationBlockTvpel 9,

1> else if configured by upper layers to frangmit non-retay PS5 related sidelink discovery announcements; and if the
cell used for sidelink discovery monitoring broadcasts SysteminfornmationBlockTypels:

2> coufigure lower layers to monitor sidelink discovery announcements using the pool of resources indicated by
discRxPeolFS in SysteminformationBlocklvpe (9,

1> {Tthe UE is configured with o
on the concemed frequency;

xGapConfig and tequires gaps 1o mowitor sid discovery anuouneements

2> counfigure lower layers to monitor the concered frequency using the gaps indicated by discRxGapConfig,

1> else
2> configure Jower Jayers 1o menitor the concerned frequency without affecting norwal operation i.e. receive
during idle periods or by using a sparte receiver;
5108 Sidelink discovery announcement

UE capable of sidelisk discovery that is coufigured by upper layers to transmit son-PS related sidelink discovery
amouncewents shall, for each freo.uency the UE is configured to transmit such announcements on;

NOTE 1: In case the configured resources are insufficient it is up to UE implementation to dezide which sidelink
discovery amouncements 1o transmit.

1> if the frequency used to tran
frequency (RRC_CONNECTE

[P

3/ primary

elink discovery concermns the serving frequency (RRC IDLE
Dy

2> if the UE’s serving cell (RRC_IHLE) or PCell (RRC_CONNI D) is suitable as defined i 36.304 (41

3> ifthe UE {5 in RRC_CONNECTED (.e. PCell is used for sidelink discovery asnonncewent).

> if the UE is configured with discTxResources set to scheduled.
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5> configure lower layers to trangmit the sidelink discovery announcement using the assigned
resources indicated by scheduled in discTxResources,

ise if the UE is configured with discTxPoolDedicated {1.e. discTxResources set to we-Selected).

select an entry of the list of resource pool entries in discTxPooiDedicated and config
]ay ors 1 use it to transwdt the sidelink discovery announcements as specified in 5. 10.64;

3> else if T300 is not running (Le. UE in RRC_IDLE, asnouncing via serving cell):

ndwformation3lock Typeld of the serving cell includes discTxPoolCommon:

select an entry of the list of resource pool entries in discTxPooiCommon and configure lower
]dwrs o use it to tanswit the stdelink discovery antouncements as specified in 5. 10.6a;

lection based on RERP, the UL uses the latest results of the availabie
election evaluation in RRC_IDLE/ for measurement report triggeting
5 3 ate performed in sccordance with the performvance

2: When performing resource pool ¢

asurements usad for cell res
evaluation in RRC_CONNE
requirements specified in TS 36,13

=d to transmit sidelink discovery on, the UE is configurad with dedicated resource
owrces W discTxInterFreqinfo willis s/-Dis tfig); aud the couditions for sidelink
din 5.10.14 are met:

Opcld ion as doﬁnc
2> if the UE is configured with discTxResources set to scheduled.

3> configure lower layers to transimit the sidelink discovery amouncement using the assigned resources
indicated by schedided in discTxResources,

2> else if the UE is configured with discTxPooiDedicaied {i.e. discTxResources set 10 ue-Seleciedy:

3> salect an enwry of th i 1 list of resource pool entries i discTxPoolDd
use it to transmit the sidelisk discovery snnouBComens as spe

redicated and configure lower layers to
d in 5.10.6a;

[,
v
ol
o,
o
-’1

the frequency used to transmit sidelink dlSuOVcW onis included in disclinterFreglist within
7 iockTypel9 of the serving cell/ PCell, while discTxResources in the corresponding entry of
set o aﬂc‘”y"om(/('rrﬂlon ( 1.e. sexving cell/ PCell broadeasts pool of resources) and the
f\)tidl?l(‘ns for \Idt‘hll}’ operation as defined in 5,10, 14 ate met; or

1> else if discTxPociCommon is included in SysteminformationBiockTypeld acquired from cell selected on the
discovery amouncement frequency; and the conditions for s uk operation as defined in 51015 are wet,

> select an entry of the list of resource pool entries in disclxPoeiCommen and configure lower layers to use it
to travsmit the sidelink discovery announcements as specified in 5.10.6a;

1> if the UE is configured with discTxGapConfig and requires gaps to transmit sidelink discovery announcements
on the concerned frequency;

2> configure Jower Jayers 10 transimit ou the concerned frequency using the gaps tudicat

sc TxGapConfig,

2> GOl

aun

:':

gure lower layers o travsmit on the concerned frequency witheut affecting normal eperaiionie. receive
ng idle periods or by using a spare receiver;

A UE capable of PS related sidel related sidelink

discovery announcements shail:

discovery that is configured by upper layers to transmit &,

1> if out of coverage on the frequency used 1o transmit PS wlated sidelink discovery ansonncements:

2> if configured by upper lavers to transmit non-relay PS5 related sidelink discovery anrouncement

2> if the V€ is selecting a relay/ has a selected relay:

3> configure lower layers to transmit sidelink discovery announcements using the pool of rescurces that
wore preconfiguted aud in accordance with the fol‘: OWing;

2
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4> randomly select using a unifo
definad in9.3;

distribution, an eniry of precenfigDisc in SL-Freconfiguration

T own timing;

1> else i the frequ
frequency (RR{
suitable as def

cy vsed o transmit sidelink discove
FECTED; and if the UE's sewin
204 [41:

1s the seiving Trequency (RRC_IDLEY primacy
1g cell (RRCIDLE) or PCell RRC_CONNECTED) is

2> il configuted by upper layess (0 transwit non-telay PS related sidelink discovery annonncenents; or

> if the UE is acting as relay
velow discThreshHiRels

diseThreshi oRelayl

; and if the RSRP measurament of the PCell/ the cell on which the UX camps is
nctuded in SvsremlnformationBlockType 19, and above
BlockTypel,

JE,
JE, if incladed s Systemninformai

2> if the UL is selecting a relay/ has a selected relay; and if the RSRP measurement of the ceﬁ on which the UE
camps s below discThreshHiRemote UE, if included in SysteminformationBlockTypel?

ey -

3> if the UE is configured with discTxPeolPS-Dedicated; or

3> if the UE Is is RRC_IDLE,; awd if discTxPooiPS-Common is included o System

formationBlockType ]9,
4> select an entry of the list of resource pool entries and configure lower layers o use it to transmit the
sidelink discovery announcements as specifiad in 5.10.6a;

T

3> else if the UE is configured with discTxResourcesRelay set to schediiled

4> configure lower layers to transmit the sidelink discovery announcemew using the assigned resources
(.

indicaied by scheduled in discTxResourcesRelay,

1> else if, for the frequency vsed to transmit sidelink discovery on, the UE is configured with dedicated
{iLe withe ‘Re: J" erlreqlnfo wi ¢l nfig); and the conditions fox sidelink
operation as ds

2> if configured by upper layers to transmit non-relay PS related sidelink discovery announcements:

3> if the UE is configured with discTxResourcesPS set to schediiled.

4> configare lower Jayers (o transmit the stdelink discovery anvonncement using the assigned resources

indicated by schediled in discT

AV E

3> else if the UR is configured with discTxPoolDedicated (i.a. discTxResourcesPS ¢

set o ue-Selected)y:

4> select an entry of the list of resource pool entries o discTxPoolDedicated ;d
to use it to transmit the sidelink discovery anncuncements as specified in 5.30. 63;

[

> glse if the frequency vsed to transmit sidelivk discovery on i
SvstemInformationBlockTypel? of the serving cell/ PCell, while a'm,l MxResonrcesPS in the cormesponding entry
of discinterFreqList is set to discTxFoolCommon (i.e. serving celll PCell broadcasts pool of resources) and the
counditions for sidelink operation as defined in 3.10.1a are met:

ou

2> if o

gured by upper layers to transmit non-relay PS related sidelink discovery ammounceiments:

3> select an eutry of the list of resource pool entries in discTxPoolCommon and configure lower layers 1o use
it to transmit the sidelink discovery announcements as specified in 5.10.6a;

discTxPoolPS-Comimon is included in SvsteminformationBlockType I3 acquired from cell selected on the
covery asnoutcement frequency; and the conditions for sidelivk operation as defined 10 5.10.1a are met:

2> if configured by upper layers to transmit non-relay P8 related sidelink discovery announceaments

3> select an entry of the list of resource pool entries in discTxPool/Comimon and configure lower layers to use
it to transmit the sidelink discovery announcements as spec fed in 5.10.6a;

—
v

if the UR is configured wi rh diseTxGapConfig avd requires gaps 10 transmit sidelink discovery asnonncewents
on the concerned foquency
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2> counfigure lower layers fo transmit on the concerned frequency using the gaps indicated by ol GapConfig,
1> else

2> configure lower layers to transmit on the concerned frequency without affecting sormal operation

transmit during idle periods or by using a spare receiver;

5.10.8a Sidelink discovery announcament pool selection

A UE that is is configured with a fist of resource pool eniries for sidelink discovery announcement transmission shail:

1> if poolSelection within poolTodddModList is set to Bisec
1> if poolSelection within poolTod dddiodlist is set © rsrpBased.

> selact an entry of peolToAddModList for which the RSRP measurement of the teference cell as indicared by
TxRefCarrier, afler applyirxg ﬂle 'ayer 3 filtex defined by quaniityConfig ss specified in.5.5.3.2 , is in-

.._
v
7y

> randomly select, using a uniform distribution, an entry of poo/TodddhiodList,

—
v

coufigure lower layers to trasswit the sidelink discovety amonncement using the selected pool of resources;

5.10.8b Sidelink discovery announcement reference carrier selection

A UE capable of sidetink discovery that is configured by upper lavers to transmit sidelink discovery asnouncements
shall:

1> for sach frequency the UE is transmitting sidelink discovery anncuncements on, select a cell to be used as

reference for sync hronisaton and DL measurements in accordance with the followmg.

ey
if the frequency concerns the primary carrier: use the PCell as reference;

else if the frequescy concerns a secondary carrier: ese the concerved SCell as referesce;
> glse it the UR is configured with discTxRefCarrierDedicated for the frequency: use the

cell indicated by this
field as reference;

el

2> else if the UE is configured with disc TxRefCarrierCommon for the frequency: use the serving cell
RRC YBLEY PCell (RRC CONNECTEL) as reference;

2> else: use the DL frequency paired with the one nsed to transmit sidelink discovery announcements on as
reference;

5107  Sidelink synchronisation information transmission

510.7.14 General

SLSS & Master
Information Block-SL

~

Figure 5.18.7.1-1: Synchronisation information transmission for sidelink communication, in {partial)

coverage
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{nformation Block-SL SLSS & Muaster
>
Information Block-SL

>

Figure 8.10.7.1-2: Synchronisation information transmission for sidelink communication/ discovery,
out of coverage

UE | | FUTRAN

SIB 19 acqui

= === =

RRC Connection

SLSS with/ without Master
Inforsmation Biock-SL

Figure 5.10.7.1-3: Synchronisation information transmission for sidelink discovery, in {partial}
coverage

The purpose of this procedure is to provide synchronisation information 1o 2 UE. The synchronisation information
concerss a Sidelink Syuchronisation Sigual (SLSS) for sidelink discovery, while it concerms an SLES, tiwing
information and some additional configuration params he MasterinformationBlock-SL message) for sidelink
communication. A UB transmits synchonisation information either when E-UTRAN configures it to do so by dedicated
stgnaliing (i.e. network based), or when not configured by dedicated signalling (1.e. UX based) and H-UTRAN
broadeasts (in coverage) or pre-con es a threshold (out of coverage).

The synchronisation informatios transmitted by the UL may be derived from information/ signals received from E-
UTRAN {in coverage) or received from a UL acting as synchronisation reference for the transmitting UL, ¥n thy
remainder, the UE acting as synchronisation reference is referred to as SyncRef UE

5.10.7.2 initiation

i
el

ments i accotdance wit

A UE capable of SLSS transmission stall, wheun transmitiing sidelink discovery annour
5.10.6 and when the followiug conditions are met:

1> if in coverage on the frequency used for sidelink discovery, as defined in TS 36.304 [4, 11.4}

2> if in RRC_CONNECTED; and if nemworkConirolledSync Ty is configured and sei to on; or

2> i networkControfleaSvacTx s not configured; avd syncTuThreshiC is included
Svsteminfor Typel?; and the RSRP measurement of the reference cell, selected as defined in
5.18.6h, is below the value of sync Ty ThreshiC:

3> if the sidelink discovery announcerments do ot concern public safety xPeriodic s mot

inchuded:

4> ugmcm SLSS on the frequency used for sidelink discovery in accordance with 5.10.7.3 and TS
36,211 [21
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4> transmit the MasternformarionSloci-SL message on the frequency used for sidelink discovery, in the

same subframe as SLSS, and i accordance with 5307 .4;
> else (i.e. out of coverage, public safety):

2> transtit SL3S on the frequency used for sidelink discovery in accordance with 5.10.7.3 and

2> transmit the MasterinformationBlock-SL message on the frequency used for sidelink discovery , in the same
subframe ag $1.58, and in accordance with 5.10.7.4;

A UE capable of sidelink communication that is configured by upper layers to transmit sidelink communication shall,
irrespective of whether or not it has data to transmit:

4
£
2

1> if the conditions for sidetink operation ss defined in 510,15 are

2> it in RRC_CONNECTED; and if networkConirolledSy»

configured and set to on:

3> travswit SLSS in accordance with 5.10.7.3 and TS 36.211 [21};

3> transrait the MasterinformationBlock-SL message, in the same subfrarme as SLSS, and in accordance with
53074

A UE shall, when transmitting sidelink communication in accordance with 5.10.4 and when the following conditions
are met:
i> if in coverage on the frequency used for sidelink comnminication, as defined in TS 36,304 [4, 13 41

2> if the UE Is is RRC_CONNECTED; and neaworkControlledSyncTx is vot conligured; and synceTxThreshIC is
included in SysteminformationBlockType 13, and the RSRF measurement of the cell chogen for sidelink
comummnication transmission is below the value of syncTxThreshIC; or

2> il the UE {5 in RRC_IDLE; and syneTxThreshiC uded in SysteminformationBlockType8; and the
R3RP measurement of the cell chosen for sidelink comu

sync Ty ThreshlC:

3> pransmait SL3S in accordasce with 5.10.7.3 and TS 36,211 21}

3> transmit the Master/nformarionBloci-SL message, in the same subframe as SL3S, and in accordance with
5.10.7.4;

i> elss (ie. out of coverage):

2> if syrcTaThreshDoC 1s included in the preconfigured sidelivk parameters (Le. SL-Preconfiguration defined in
9.3y and the UE has no selected SyncRef VE or the 3-RSRP measurewent result of the selected SyncRef UE
is below the value of syncTxThreshQol'

3> travstds SLSS in accordance with 5.10.7.3 and TS 36.211 [21];

ce with

3> transmuit the MasterinformationBlock-SL messs the same subframe as SLS

.

, and in accor

5.10.7.3 Transmission of SLSS

The UE shall select the SLSSID and the subftame tn which to tanswdt SLSS as follows:

1> iftriggered by sidelink discovery announcement and in coverage on the frequency used for sidelink discovery, as
defined in T8 36.304 [4, 11.4]:

2> select the SLSSID included 3 luded in the weeived

SysteminformationBlockTyp

the entry of discSyncConfig in
9, that includes txParameters;

2> uge syrcOffsetindicator cotresponding 1 the selected SLESTD,

2> for each poot used for the transmission of discovery ansouncements {each corresponding to the selected
SLSSID):
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3> if a subframe indicated by syncOfisetindicator corresponds to the
transmission pool;

st subframe of the discovery

if discTxCGapConfig is configured and includes the concerned subframe; or the subfiame is not used
for regular uptink transmission:

5> select the covcerned sublrawe,;

if discTxCGapConfig is configured and includes the concerned subframe; or the subfiame is not used
for regular uptink transmission:

5> select the subfiame indicated by syneOfisetindicator that precedes and which, in tiwe domaty, is
nearest to the first

subframe of the discovery transmission pool;

3> if the sidelink discovery announcements concern public safety; and if syncTxPeriodic is included:

additionally select every subframe that is 40 subframes after the selected subframe;

> if triggered by sidelink cowg
defined in TS 36.304 [4, 11,4}

mication and in coverags ou the fequeney used for sidelink cowunnnication, as

in the entry of commSyncConfig that is inclu
aud includes mParameiers,

B

ded in the received

2> use syncOffsetindicator corresponding to the selected SLESIMy

2> if in RRC_CONNECTED; and if nemworkControlled:

g

Ty i configured and set to o

wOffsetindicator,

3> select the subftame(s) indic
transmit sidelink control in fomano ot data;

ted by syncOfsetindicator within the SC period in which the UE tutends to

bt
v

else {i.2. out of coverage on sidelink canier):
efine

2> select the synchronisation reference UR (Le. SyncRef UX) as defined in 5.10.8;

2> if the UE has a selected SyneRel UE and inCoverage in the MasterlnformationBlock:
from this U is se t\o TRUFE; or

, message recetved

2> if the UE has a selected SvncRef UE and inCoverage in the MasterInformationBlock-S1 massage received

a
{romy this UE is set to FALSE while the SLSS fiom this UE {s part of the set delined for out of coverage, see
TS 36.211 [21}:

3> select the same SLS3ID as the SLESID of the selected SyncRef UE;

3> select the subdrame in which to transmit the SLSS according to the sync
syncOffsetindicator? included in the preconfigured sidelink paran

{i.
“rvcor umn’on defined in 9.3), such that the subframe timing is different from the SL8S of the selected

3> select the subframe in which to transmit the SL3S according o syneC,
syncOffsetindicator? tnctuded in the preconfigured sidelink parameters (L.e. precon
Preconfiguration defined in 2.3), such that the subframe timing is different froni the !

yyae in SE-
LSS of the selected

2> else (Le. no SyncRef UE selected):
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3> randomly : bution, an SLSSID from the set of sequences defined for out o

coverage,

select the subframe in which to fransmit the SL33 acco g to the syncOfisetin
syncOffsetindicarorZ {arbitrary selection between these) nncmcie'* in the prec omigured sidelink
patameters (L.e. preconfigSync in SL-Preconfiguration defined in 9.3);

w
v

510,74 Transmission of MasferinformationBlock-5L message

The UE shall set the comtents of the MasrerinformationBlock-SL message as follows:

Age

1> if triggered by sidelink conununication and in coverage on the frequency used for sidelink compmnication, as
defined in T8 36.304 [4, 114} or

1> if triggered by sidelink
36304 [4, 11.4]:

covery and iy

coverage ou the frequency used for sidelink discovery, as defined in TS

2> setinCoverage to TRUE,

2> set si-Bandwidih to the value of ul-Bandwidth as included in the received SystemlnformationBlockivpe2 of
the cell chosen for sidetink comumuynicati

i,

2> if tdd-Config is included in the received SysfeminformationBlockTypel.

3> set mnfmm%s’zgrﬂwrh" to the value representivg the same meaning as of subfamedssignment that is

Config inthe recetved SysteminformationBlockType I,

L

included in #

¢ from the received

3> set reserved to the value of synclnfoReserved in the received SysteminformationBlockTvpe IS,

2> else:

3> set all bt

reservedto 0

i> alse if the UB has a selected SyncRef UE (as defined in 5.10.8):
2> set inCoverage to FALSE,
2> set si-Bandwidth, subfiameAssignmentSL and reserved to the value of the corresponding field included in the
e o MasterinformationBlock-SL;
> alse (i.e. no SyncRef UE selected):
2> set inCoverage to FALSE,
2> subfiamedssignmentSL and reserved to the value of the corresponding field included in the
sidelink parameters (Le. prec reneral in SL-Preconfiguration deflved o 9.3}
> ¥ ”"rﬁNumZ‘er and directSub frameNumber according to the subframe used to transmit the SLSS, as

edin3.16.7.3

1> submit the MasterinformationBlock-SL message ic lower layers for transmission upon which the procedure ends;
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510.7.5 Void
5108 Sidelink synchronisation reference

510.8.1 General

The purpose of this procedure is to select a synchronisation reference and used a.0. when transmitting sidelink
communication or synchronisation information.

51082

The UE shall:

Selection and reselection of synchronisation reference UE (SyncRef UE)

1> for the frequency uwsed for sidelink commumnication, if out of coverage ou that frequency as defined in TS 36.304

ofin IS
[4, 11.4] and for each other frequency used for sidelink discovery on which the UE is out of coverage, as defined
in TS 36304 [4, 11.4]:

3

> perform a
accordance w

1{i.e. covering all subframes and all possible SLESIDs) to detect candidate SLES, tn
$36.133 {16]

m>
,’-‘»
=
b

e or mote detected SLSSIDs, apply layer 3 {ilterlug as specified {u
ficient as d

3.2 using the
ed 1 9.3, before using the S-RSRP measurement results;

2> if the UE has selected a SyncRef UE:

3> if the S-RSRP of the strongest candidate SyuncRef UE exceeds the minimum requirement TS 36.133 {16
by syrcRefMi

e

15} ys.’ aﬂd the strougest candidate SyncRef UE belongs to the same priority gro

current SyncRef UE the S-RSRP of the strougest candidate SyncRef UE exceeds the S-RERP of the
current SyncRef U Lv syncRefDiffHyst, ot

3> if the S-R.SRP of the candidate SyncRef UE
syncRefdinHyst and the candidate SyncRef
SyncRef UE; ot

cooeds the minimwm requirement TS 36,133 [16] by
'E belongs to a higher priority group than the current

ex
1
U

3> if the S-R8RP of the current SyncRef UE is less thas the minimum requirement TS 36,133 [16]:

consider no SyncRef UE to be selected;
2> if the UE has not selected a SyncRef UE,

3> if the UL detects one or more SLSSIDs for which the S-RSRP exceads the minimum requirement defined
in T8 36,133 (161 by syncRefMinifyst and for which the UH received the cortesponding

MasterlnformationBlock-SL message (candidate SyncRef UEs), select a SyncRef UE

according to the
following priosity oxder:

4> UEs of which inCo

JE, is set to TRUE,

age, included in th
arting with the

e MasterlnformationBlock-SL message received from this
ith the highest 5-RSRP result (priority group 1);

,-<

4> UE which SLSSID is part of the set defined for in coverage, starting with the UE with the highest 8-
RSRP result (priority gioup 2);

4> Other UEs, starting with the UE with the highest S-RSRP result (priority group 3);

5109 Sidelink commmon control information

510.8.1 General

The sidelink common control information is carried by a single message, the / Lasren’nfo,‘mminnﬁloc SL (MIB-SL)
wessage. The MIB-SL includes tim

timing information as well as some configuration parameters and is transmitted via SL-
BCH
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The MIB-3L uses a fixed schedule with a periodicity of 40 ms without repetitions. {n particular, the MIB-SL is
scheduled in 5 »ubf“ames indicated by syncOffserindicaror 1.e. for which {10*DFN + subfiame nunber) mod 40 =

syncOffsetindicator.

The sidelink common control information may change at any trassmission i.e. neither a modification period nor a
change notification mechanism is used.

A UE configured to receive or transmit sidel

ik communication shall;

1> if the U has a selected SyncRef UE, as specifisd i

2> ensure having a valid version of the Masze age of that |

510.9.2 Actions related {o reception of MasterinformationBlock-SL message

Upon receiviag AasterinformationBlock-SL, the UE shatt:

smentSL, directFrameNumber and divectSubframeNumber

dih, subframeAss
rinformationBlock-SL message;

1> apply the vaiue Bandyw
incinded in the received A

2

510,10 Sidelink relay operation

510.10.1 General

This p“ocedure is used by a UL supporting sidetink relay operation and invelves evaluation of the AS-layer conditions

that nead 1o be met in order for upper lavers to configure a relay UE w0 receive/ transmit relav related sidelink

c.movs"f/ cowupenication The AS-ia tf conditions mexely comprise of being conligured with radio resources that can
be used for transmission.

510.10.2  AS- conditions communication transmission for relay UE

i

2 capable of sidelink relay operation shall inform upper layers that it is configured with radio resources that can be
relay related sAdehm( comumunication transmission if' the following conditions are met:

and if the UE is confignred with commTxPooiResources set to schediled or e~
nd the UE is configured with commTxd llowRelayDedicaied while its value is se¥ to frue;

Selecte

510.10.3  AS- conditions discovery transmission for refay UE

A UE capable of sidelink relay operation shall inform upper layers that it is configured with radio resources that can be
welay related sidelink discovery wansmission if the following conditions are met:

[41; and if

})_314]* and i
o -Comimon and discConfigRelay:

UE’s serving cell is suitable as defined in TS 3
it r" 1

j ]
System. ckTypel? incudes discConfighS including discixPo

2> if neltber discThreshHiRelayUE nor discThreshloRelayUE is included in SystemnformationBlockTypel9,

2> else if AS-layer conditions specifi section were not met; and if the RSRP measurement of the PCell
is below discThreshHiRelayUE by ssthiaxRelayUR, if included in SysteminformationBiockTypel9; and
above discThreshloRelayUE by di xch DysidinRelayUE, if included to SysterminformationBlockTypel 9
Centro
{entryy;

ent of the PCell is bel
cThreshlLoRelayUE, Jf

2> if AS-layer condi d in this section were ; and if the RSRP measurem
discThreshHiRelay if included in SysteminformationBlockType19; and dbove
included in SystemInformationBlockType 19 (siay);

inBRC_CONNECTE

nd if i,

bt

ResourcesPS is configured {ie. set to scheduled ot ne-Select
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51011 Sidelink remote operation

510.11.1 Generad

e

This procadure is used by a bd
that need to be met to order fo ot

Vlk remote operation and involves eval
fi gut‘s a rewote TT'" o recelve/ fransmit relay related si
radic resources that can

be used for transmission, as well as wh the“ or not navmg a seAectcd wuy,

510.11.2  AS- conditions relay communication transmission for remote UE

A UE capable of sidelink remote operation shall inform upper layers that it is configured with radio resources that can

bc used for relay related sidelink communication transmission if the following conditions are met:
1> if the UE i out of coverage; aud is preconfigured with SL-Precenfiguration inchuding discTxPoolList and
preconfigRelay;, or

A

else { I RBC_JDLE; and if the UE’s serving cell is sultable as defined in TS 36.304 [4%; and if
SystemInformatio 5/001{[ ypel8 wehwdes commTxPooiNormaiCommon and commTxdiiowRelayCommon; and if
SvstemInformationBlockivpe 19 tncindes discConfigRelay:

—
v

2> i discThreshHiRemote UE is vot included in SysteminformationBlockType 19,

D

ied in this section were ptevmuslv not met; and if thc: RSRP
RemoteUE {euly,

2> else if the AS-laver radio conditions spect
reasurement of the PCell is below discThreshHiRemote UR by discHy

2> if the AS-layer radic conditions specifiad in this section were previcusly met; and the RSRP messurement of
the PCell is below discThreshHiRemote UE {stay);

if in RRECCONNECTELY, and if the UE is Crmf igured with commTxPooiResources set (o schediled or ie-
Selected, and the UE is configured with commTxdllowRelayDedicated while its value is set to mue;

[
v

510.11.3  AS- conditions discovery transmission for remote UE

eration shall inform upper layers that it is configured with radio resources that can
ssion if the following conditions are met:

A UE capable of sidelink remote o]
be used for relay related sidelink discovery transny

> ifthe Utlis ovto coverage; and is preconfigured with SL-Freconfiguration including discTxFoolList and
preconfigRe

onfigPS is

> elye i la RRC_HILE; and if the UE’s serving cell is suitsble as defined in TS 36,304 [4%; and if ¢
inctuded in SysteminformationBleckType!9; or

2> U discThreshHiRemote UE is vot included in SysteminformationBlockType 19,

s section were previously not met; and if discC
nationBlockTvpeld the RSRP measuremient of the PCell is below
Hyst, VmReirm[c’/ E{entty ),

P i

2> else
is included in Systeming
diseThreshHiRemote UE by di

2> if the AS-layer radic conditions specifiad in this section were previcusly met; and if discConfigRelay is
inctuded in SysteminformationBlockType 19 while the RSRP measurement of the PCell is below

dizeThreshHiRemotel

1> else if in RRC_ CONNECT! TxResourcesPS is configured (L. set to scheduled ot ue-Select

5.10.11.4  Selection and reselection of refay

£

A UE capable of sidetink rermote operation that is configured by upper layers to search for a sidelink relay shall

1> if out of coverage on the frequency used for sidelink conununication, as defined in TS 35,304 [4, 11.4]; or

cy is used Tov sidelink commuuication aud the RSRP measerement of the cell on which the
CONNECTED) is below discThireshHiRemote UE:

1> if the serving fi
UE camps (RRC_IDLEY the PCell RRE
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2> search for candidate relays, in accordance with TS 36,133 [16]

2> wheun evaluativg the one or more detected refays, apply Jayes 3 filteting as specified in 3
measurements that concemn the sawe ProSe Relay UE 1T and using the preconfigured filter

defined in 9.3, before using the SD-RERP messurement results;

NOTE 1: The details of the interaction with upper Jayers are up to UE inplementation.

2> if the UE does not have a selected welay:

either
C {out of coverage) by

3> select o

ndidate relay which SD-RS
onlnfoRemoteUE-1C (in cove
minldyst,

2> else if SD-RSRP of the currently selected relay is below ¢-RxLevadin incinded in eiiher
reselectionlnfoRemereUE-[C {in coverage) or reselectioninfeRemeote UE-OC (out of coverage); or

2> else wpper layers tudicate not to use the currently selected relay, (e relay reselection):

in either
OC {out of coverage} by

3> select g
resel
minHyst,

ndidate retay which SD-RSRP exceeds g-RyLevidin included
ninfoRemoteUE-IC (in coverage) or reselectioninfoRemotel

2> else if the UH 3id not detect any candidate relay which SD-RSRP exceeds g-Rxlevidin included in efther
reselectioninfoRemote UE-IC (in coverage) or reselectionnfoRemote UE-COC {out of coverage) by minHyst:

3> consider no relay to be selected;

ton of the sidelink relay, amongst all
ik quality. Further details,

andidate relays meeting higher layer criteria, that has the best radio

NOTE 2: The UE may perform relay weselection in a mauner resulting in selec
including interaction with upper layers, are up to UE implementation.

<
1

6 Protocol data units, formats and parameters (tabular
& ASN.1)

8.1 General

The contents of each RRC message is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using
tables when nseded o provide further detailed information about the flelds specified in the message syntax. The syntax
the toformation elewents that are defined as stand-alone abstract types s further specified n s stwdlar masner tn sub-

clause 6.3.

The need for fields to be present in a message or au ab e, i.e., the ASN.1 fields that are specified as
OPTIONAL in the abstiact wotation (ASN. 1), is specified by weauvs of comwsent text tags attached to the OPTIONAL
statement in the abstract syntax. All conment text tags are available for use in the downlivk direction only. The
meaning of each tag is specified in table 6.3-1.

Table 6.1~1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation il ing

Cond conditionTag Conditionally present

{Used in downlink only) A field for which: the need is specified by means of conditions. For each conditionTag, the
need is specified in a bular form {oliowing the ASN. segment. i case, according 16 the
cenaitions, a field is not present, the UE takes ne action and where applicable shall continue
to use the existing value {and/ or the associated functionality) uniess explicitly stated
otherwise (e.g. in the conditional presence table or in the description of the field itself).

Need OP Optionally present

{Used in downlink only) A field that is optionai to signal. For downlink messages, the UE is not required to take any
speciai action on absence of the {E beyond what is specified in the procedural text or the
field descrigtion table following the ASN.1 segment. The UE benaviour on absence should
he captured either in the procedural text or in the field deseription.

Need ON Optionally present, No acticn
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Abbreviation 1A il
{Used in downlink only) A field that is optional to signal. If the message is received by the UE, and in case the
informatio ent is absent, the UE takes no action and where applicable shall continue to

use the existing value (and/ or the associated funciionaiity).

Need OR Optioinaily present, Refease

{Jsed i downlink only) A field that is optionai to signal. If the messag received by the UE, and in case the
information elerment is absent, the UE shall discontinue/ stop using/ deiete any existing value
{ano/ or the asseciated functionality).

Any field with Need ON in system information shall be interpreted as Need OR.

Need codes may sot be speci{ied for a parest extension field/ extension group, used in downlink, which includes one o

- For each individual child extension field, including extensions that are mandatory to {nclude in the optional
group, sct in accordavce with the need code that is defined for the extension;

- Apply this behaviour not onty for child extension fields included directly within the optional parent extension
field/ extension group, but also for extension fields defined at further nesting 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;

1. The above applies for groups of won critical extensions using double brackets (referred to as extension
groups), as well as non-criti tensions at the end ¢ sage or at the end of a structure contained in
& BUT STRING or OCTET STRING (referred to as parew extension fields).

NOT

&5

Neead codes, conditions and ASN. 1 defaults specified for a particular (child) field only apply in case the (parent) field
including the particular field is present. This rule does ot apply for optional parent extension fields/ extension groups
without need codes,

NOTI? nt extension field to relesse a child

‘The previous mile implies that B-UTRAN has to include such a p;
field that is either:

Optional with need OR, or

- Conditional while the UE teleases the child field whes abseut.

iltustrated by means of an example, as shown in the following

The handling of need codes a
ASN.L
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The bandiing of need codes as specified in the provious implies that:

- if fleld? in RRCAessage-rS-Iis is absent, the UE does not modify ffeld?1;

s present but does not tnchude fleld2/, the

- iffleld2 in RR ssige-rS-1F

- ifthe extension group cov ng fleld13 is absent, the UE ases field {3 and does not modify field!4,

- if nonCriticailixtension defined by [E RRCMessage-v8al-IE;
eleases field4,

is absent, the UE does not modify fieid3 and

o
R

RRC messages

The messages included in this section reflect the current status of the discussions. Additional messages
may be tectuded at a later stage.

>
@]
=3
o]

74

§.2.1 General message structure

- EUTRA-RRC-Definitions

This ASN.1 segmeut is the start of the E-UUTRA RRC PDU definitions.

- BCCH-BCH-Message

ass 1s the set of RRC messages that may be sent from the E-UTRAN to the UE viaBCH on

- BCCH-DL-5CH-Message

The BCCH-DIL-SCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE via
DL-SCH on the BCCH logical channel.
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- MCCH-Message

e ]

The MCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE on the MCCH
iogical channel.

The PCCH-Message class is the set of RRC messages that way be sent {frow the E-UTRAN to the UE ou the PCCH
logical channel.

- DL-CCCH-Message

The DL-CCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE on the
downlink CCCH logical channel.
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- DL-DCCH-Message

The DL-DCCH-Message class is the set of RRC mess
F-UTRAN 10 the RN on the downlink DCCH logicat

=
&

gas that may be sent from the E-UTRAN to the UE or from 4
chausel.

- UL-CCCH-Message

The UL-CCCH-AMessage class is the set of RRC

CCCH logical channel.

ages that may be sent from the U to the E-UTRAN onthe u

- UL-DCCH-Message

L of RRC messages that may be sent from the UE 1o the E-UTRAN ot from the
H logical channel.
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- SC-MCCH-Message

The SC-MCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE ou the SC-
MCCH logical channel.
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6.2.2 Message definitions

- CounterCheck

The CounterChecic massage is used by the E-UTRAN to indicate the current COUNT MSB values associated to each
DRB and to request the UE 1o compate these 1o its COUNT MEB values and to weport the compatison results o E-
UTRAN.

Signalling radio bearer: SRB1
RLC-5AP: AM
Logical channel: DCCH

TRANto UE

CounterCheck message

CounterCheck field descriptions

count-MSB-Downlink
Indicates he value of 25 MEBs from downlink COUNT a
count-MIB-Uplink

indicates the value of 25 MBBs from uplink COUNT associated {e this DRB.
dri-CountiS g-infol.ist
Ingdicates the M3Bs of the COUN

socisted to this DRE.

vatues of the DRBs.
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- CounferCheckResponse

The CounterCheckResponse message is used by the UE to respond ©© a CounterCheck message.
7 £ ¥ kS

salling radic bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direetion: UB

o E-UTRAN

CounterCheckResponse massage

CounterChsckResponse field descriptions :
count-Downlink i
Indicates the value of downlink COUNT associated 1o this DRE. :
count-Uplink
indicates the value of uplink COUNT associaied to this DRB. ;
dris-Countinfolist i
Indicates the COUINT vaiues of the DRBs. :

- CSEBParametersRequestCDMAZ000

The CSFBParametersRequestCIVA 2000 wessage is used by the UE to obtsin the CDMAZ000 IXRTT Patameters
from the network. The UE needs these paramete senerate the CDMA2000 IxRTT Registration me

register with the CDMA2000 IxRTT Network which is required to support C3FB to CIMA2000 1xRTT.

Signalling vadio bearer: SRBL

RLC-5AP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

CSFBParametfersRequestCDMAZ000 message
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