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Section 1 

Title • PWS for Aggregated L TE carriers 

Document for • Discussion and Decision 

1 Prior Art 

UT09-1362 

PWS is the Public Warning System in 3GPP which is used to broadcast a warning message to UEs. ETWS 
(Earthquake and Tsunami Warning System) in EU and Japan and CMAS (Commercial Mobile Alert System) in North 
America are part of PWS. 

Details are described in Annex. 

2 Problem of the prior art 

If multiple downlink carriers are aggregated, PWS messages are broadcast from each downlink carrier. Hence, the 
same PWS messages will be duplicated on all downlink carriers which are aggregated. 

To avoid duplicated transmission of PWS messages from all aggregated DL carriers, eNB may broadcast PWS 
messages only from one of the aggregated DL carriers, in particular from non-backward compatible carrier or 
extention carrier. However, UE staying at a DL carrier which does not broadcast PWS messages cannot receive the 
PWS messages. 

3 Invented art 

If multiple DL carriers e.g. DL CC#1, CC#2, CC#3 are aggregated, the network transmits PWS messages only from 
one of the DL carrier e.g. DL CC#1 that we call "PWS-CC" in this document. 

In this case, the following options can help UE staying on CC#2 or CC#3 to receive the PWS messages. The CC that 
does not broadcast PWS messages is called "non-PWS-CC" in this document. Non-PWS CC could be either non­
backward compatible CC or extension CC. 

A PWS message is carried in one or more SIB from PWS-CC. 

3.1 Reception of PWS indications before reception of PWS messages 

PWS indication is used to inform UEs about a coming PWS message which will be transmitted in one or more SIBs. 

The network will transmit PWS notifications on PWS-CC. Before the transmission of PWS notifications on PWS-CC, 
the network sends PWS notification indication. The PWS notifcation indication can be sent on PWS-CC and non­
PWS-CC. 

The PWS notification indication can be transmitted by one of the following ways: 

1. By paging 

2. By system information e.g. SIB Type 1 

3.By PDCCH with a PWS specific RNTI (Radio Network Temporary Identity) 

4. By a MAC control element on a common channel 

5. By a RRC message on a common channel 

6. By a dedicated signalling to a specific UE 

Even if the PWS notification indication is not transmitted on SIB1 e.g. but transmitted in paging, SIB1 on PWS-CC can 
indicate that any PWS message is present on PWS-CC. Also, SIB1 on non-PWS-CC can indicate that any PWS 
message is present on PWS-CC. SIB1 on non-PWS-CC can also indicate which DL carrier is PWS-CC. 
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Thus, even if the PWS notification indication is not transmitted on S1B1 e.g. but transmitted in paging, UE can know if 
any PWS message is present by receiving S1B1 from either PWS-CC or non-PWS-CC. 

Content of the PWS notification indication 

The PWS notification indication can include an indication or a value tag informing UEs that a new PWS message is or 
will be transmitted from PWS-CC. If it is the value tag, when UE receives the value tag, UE stores the value tag. And 
then whenever UE receives a value tag, UE com pres the stored value tag and the received value tag. If the stored 
value tag and the received value tag are different, UE considers a new PWS message to be transmitted from PWS­
CC. 

Furthermore, if the PWS notification indication is transmitted on non-PWS-CC, the PWS notification indication can 
indicate which DL CC(s) among all of the aggregated CCs will transmit a new PWS message (i.e. the DL CC index for 
a new PWS message). In this case, UE can receive the new PWS message from the indicated DL PWS-CC(s) e.g. 
during any of DRX periods. 

Where UE receives the PWS notification indication 

One or more DL carriers will be configured for a UE. Then, UE would receive the configured DL carriers. 

UE receives the PWS notification indication from either PWS-CC or one of non-PWS-CC. 

If PWS-CC is not configured and only non-PWS-CC(s) are configured for the UE, UE can receive PWS notification 
indication from one of the configured non-PWS-CCs. However, even if PWS-CC is not configured and only non-PWS­
CC(s) are configured for the UE, UE could receive PWS notification indication from PWS-CC during any of DRX 
periods. 

If PWS-CC is configured for the UE, UE can receive PWS notification indication from the configured PWS-CC. 

Alternatively, regarless of the configured DL carriers for UE, system information from each DL CC can indicate which 
DL CC(s) among all of the aggregated CCs will transmit the PWS notification indication. In this case, UE can receive 
PWS notifcation indication from the indicated DL CC(s) e.g. during any of DRX periods. In addition, if system 
information from a certain DL CC does not indicate which DL CC(s) among all of the aggregated CCs will transmit the 
PWS notification indication, UE assumes that the PWS notification indication is transmitted on the DL CC and then 
receives the PWS notification indication on the DL CC. 

3.2 Reception of PWS messages 

According to section 3.1, UE receives the new PWS message based on the received PWS notification indication. 

If UE assumes that a new PWS message will be transmitted from PWS-CC by receiving the indication or the value tag, 
UE receives the new PWS message on PWS-CC. 

UE can know one specific PWS-CC or the list of PWS-CC(s) among the aggregated CCs by receiving system 
information e.g. S1B1 in a cell. 

If system informaiton indicates the list of PWS-CCs, which means there are more than one PWS-CC among the 
aggregated CCs, the PWS notification indication can indicate which DL CC(s) among all of the aggregated CCs will 
transmit a new PWS message (i.e. the DL CC index for a new PWS message). In this case, UE can receive the new 
PWS message from the indicated DL PWS-CC(s) e.g. during any of DRX periods. 

Furthermore, if the PWS notification indication is transmitted on PWS-CC, the PWS notification indication transmitted 
on PWS-CC may not inidcate the DL CC index for a new PWS message. If the PWS notification indication transmitted 
on PWS-CC does not inidcate the DL CC index for a new PWS message, UE assumes that the new PWS message is 
transmitted on the DL CC where the PWS notification indication was transmitted.and then receives the new PWS 
message on that DL CC. 

Else if system information indicates only one specific PWS-CC, UE can receives the new PWS message on the PWS­
CC that the system information indicates. 

Eles if system information dose not indicate any PWS-CC, UE assumes that the new PWS message is transmitted on 
the DL CC where the system information was transmitted.and then receives the new PWS message on that DL CC. 

Discard of Message ID/SN and message segment 
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When UE receives a PWS message which includes a message ID and a serial number (SN), the UE stores the 
recently received message ID and SN and if the PWS message is not completely received, the UE also store a 
received segment of the PWS message. Then, whenever a cell changes, UE discard them. 

However, if UE moves between DL carriers which are aggregated, UE dose not discard the stored message ID/SN or 
the stored segment of the PWS message. 

4 IPR2024-00607 
Petitioners' Ex. 1007 

Ex.1007.00010



Section 2 

Title • Implicit Release of SPS for Aggregated L TE carrier 

Document for • Discussion and Decision 

1 Prior Art 

UT09-1362 

The Semi-Persistent Scheduling (SPS) for uplink or downlink is configured by RRC. SPS is mainly used for VoIP for 
which is the data packets are periodically transmitted and small and semi-static in size. Semi-Persistent Scheduling C­
RNTI is used as unique identification for semi-persistent scheduling and is indicated on PDCCH for SPS control or 
SPS data transmission. 

E-UTRAN can allocate semi-persistent downlink resources for the first HARQ transmissions to UEs: 

- RRC defines the periodicity of the semi-persistent downlink grant; 

- PDCCH indicates whether the downlink grant is a semi-persistent one i.e. whether it can be implicitly reused in 
the following TTls according to the periodicity defined by RRC. 

When required, retransmissions are explicitly signalled via the PDCCH(s). In the sub-frames where the UE has semi­
persistent downlink resource, if the UE cannot find its C-RNTI on the PDCCH(s), a downlink transmission according to 
the semi-persistent allocation that the UE has been assigned in the TTI is assumed. Otherwise, in the sub-frames 
where the U E  has semi-persistent downlink resource, if the UE finds its C-RNTI on the PDCCH(s), the PDCCH 
allocation overrides the semi-persistent allocation for that TTI and the UE does not decode the semi-persistent 
resources. 

In addition, E-UTRAN can allocate a semi-persistent uplink resource for the first HARQ transmissions and potentially 
retransmissions to UEs: 

- RRC defines the periodicity of the semi-persistent uplink grant; 

- PDCCH indicates whether the uplink grant is a semi-persistent one i.e. whether it can be implicitly reused in the 
following TTls according to the periodicity defined by RRC. 

In the sub-frames where the U E  has semi-persistent uplink resource, if the U E  cannot find its C-RNTI on the 
PDCCH(s), an uplink transmission according to the semi-persistent allocation that the U E  has been assigned in the 
TTI can be made. The network performs decoding of the pre-defined PRBs according to the pre-defined MCS. 
Otherwise, in the sub-frames where the UE has semi-persistent uplink resource, if the UE finds its C-RNTI on the 
PDCCH(s), the PDCCH allocation overrides the persistent allocation for that TTI and the U E's transmission follows the 
PDCCH allocation, not the semi-persistent allocation. Retransmissions are either implicitly allocated in which case the 
U E  uses the semi-persistent uplink allocation, or explicitly allocated via PDCCH(s) in which case the U E  does not 
follow the semi-persistent allocation. 

2 Problem of the prior art 

Multiple carriers can be aggregated. Then, UE can receive higher-rate data or transmits higher-rate data through 
multiple aggregated Component Carriers (CC). However, this is mainly used for higher-rate service. Therefore, it 
seems unnecessary that VoIP service by using SPS is transmitted over more than two carriers. 

On the other hand, the network can reconfigure the SPS from one CC #1 to another CC #2. In that case, the network 
should set up the new SPS configuration in CC #2 and release the old SPS configuration in CC #1, which cause two 
different procedures. 

3 I nvented art 

To simplify SPS reconfiguration from one CC to another CC (either in uplink or in downlink), we provide several 
options. 
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Option 1 :  Implicit release of RRC SPS configuration in one CC 

When UE RRC has the SPS configuration such as SPS interval in CC #1, if eNB RRC configures another SPS in CC 
#2 for the UE (and if eNB does not explicitly indicate keeping the SPS configuration in CC #1 ), the UE RRC i mplicitly 
release the SPS configuration in CC #1. 

Example 1a: 

1. UE L 1/L2 receives data from SPS resource on DL CC #1 according to the old SPS configuration given by eNB 
RRC 

2. UE RRC receives a new SPS configuration which is givend by eNB RRC and is applied to DL CC #2. 

3. UE RRC implicitly releases the old SPS configuration on DL CC #1 and stops receiving any SPS data on DL 
CC #1. 

4. UE RRC applies the new SPS configuration to DL CC #2. 

5. UE L 1/L2 receives data from SPS resource on DL CC #2 according to the new SPS configuration given by eNB 
RRC . 

Furthermore, when UE RRC has the SPS configuration for CC #1, if eNB RRC indicates CC #2 for SPS without 
detailed SPS configuration such as SPS interval i.e. eNB RRC signals an empty SPS configuration with CC #2, the 
UE applies the SPS configuration to CC #2, instead of CC #1. 

Example 1b: 

1. UE L 1/L2 receives data from SPS resource on DL CC #1 according to the old SPS configuration given by eNB 
RRC 

2. UE RRC receives an empty SPS configuration with a CC index indicating DL CC #2 which is given by eNB 
RRC without detailed SPS configuration. 

3. UE L 1/L2 stops receiving any SPS data on DL CC #1. 

4.  UE RRC applies the SPS configuration to DL CC #2 instead of DL CC #1. 

5. UE L 1/L2 receives data from SPS resource on DL CC #2 according to the SPS configuration given by eNB 
RRC . 

Option 2: Impl icit release of in itiated(active) SPS resource in  one CC 

eNB may configure more than one CC for SPS and so UE could receive/transmit SPS data through one CC or the 
other CC. The same RRC SPS configuration such as SPS interval is applied to either one CC or the other CC. 

When PDCCH with SPS-CRNTI initiates/re-initiates a DL assignment or a UL grant for SPS transmission, the PDCCH 
also indicates which CC a radio resource (i.e. the DL assignement or the UL grant) is initiated/re-initiated for SPS 
transmission on (i.e. a CC index). If PDCCH with SPS-CRNTI initiates/re-initiates a radio resource for SPS 
transmission on CC #2 while another radio resource is still active for SPS transmission on CC #1 with a RRC SPS 
configuration, the UE corresponding to SPS-CRNTI implicitly releases the radio resource for SPS transmission on CC 
#1 and initiates/re-initiates the radio resource for SPS transmission on CC #2 while keeping the same RRC SPS 
configuration. 

Example 2a: 

1. UE MAC receives data from a SPS resource which was periodically assgined on DL CC #1 

2. UE MAC receives PDCCH with SPS-CRNTI and a CC index which initiates/re-initiates a SPS resource which 
was periodically assgined on CC #2 for SPS transmission. 

3. UE MAC implicitly releases the SPS resource which was periodically assgined on DL CC #1 and stops 
receiving data from the SPS resource on DL CC #1. 

4. UE MAC receives data from the SPS resource which was periodically assgined on DL CC #2 according to the 
initiation/re-initiation by the PDCCH with SPS-CRNTI and the CC index indicating CC #2. 
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Sub-option 2-1: SPS Re-transmission on another CC 

Furthermore, when PDCCH with SPS-CRNTI indicates a DL assignment or a UL grant for SPS retransmission, the CC 
index on the PDCCH also indicates which CC the DL assignement or the UL grant is used for the SPS retransmission 
on.  Even if SPS is released(deactived) on the CC that the PDCCH indicates for SPS retransmission, 

For instance, in the example 2a, even if SPS is release(deactivated) on DL CC #1, when PDCCH with SPS-CRNTI 
indicates DL CC #1 as well as a SPS resource for SPS retransmission, the UE temporarily receives SPS 
retransmission from the SPS resource on DL CC #1 and turns back to DL CC #2 for SPS (re)transmission. 

Example 2b: 

1.UE receives data from a SPS resource which was periodically assgined on DL CC #1 

2.UE receives PDCCH with SPS-CRNTI and a CC index which indicates a DL assignment for SPS retransmission 
on DL CC #2 

3. UE receives data on the SPS resource assigned by the DL assignment for SPS retransmission, through the CC 
indicated by the CC index i.e. DL CC #2. 

4. UE turns back to DL CC #1 to receives SPS transmission or re-transmission. 

Sub-option 2-2: Explicit SPS relesae for a specific CC 

In addition, when PDCCH with SPS-CRNTI indicates SPS release, the CC index on the PDCCH also indicates which 
CC the (re)initiated DL assignement or the (re)initiated UL grant is relesaed for the SPS on. 

Example 2b: 

1. UE receives data from a SPS resource which was periodically assgined on DL CC #1 

2. UE receives PDCCH with SPS-CRNTI and a CC index which indicates SPS release for the the (re)initiated DL 
assignment for SPS transmission on DL CC #1 

3. UE clears the the (re)initiated DL assignment for SPS transmission for the CG indicated by the CC index i.e. DL 
CC #1 and UE stops receiving data on the SPS resource through the CC indicated by the CC index. 

Annex: Detailed Prior Art 

3.1 5.3 DL-SCH data transfer 

3. 1 . 1 5.3. 1 DL Assignment reception 

Downlink: assignments transmitted on the PDCCH indicate if there is a transmission on the DL-SCH for a particular UE and 
provide the relevant HARQ information. 

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which 
it monitors PDCCH: 

- if a downlink: assignment for this TTI has been received on the PDCCH for the UE's C-RNTI, or Temporary C-RNTI: 

- if this is the first downlink: assignment for this Temporary C-RNTI: 

- consider the NDI to have been toggled. 

- if the downlink: assignment is for UE's C-RNTI and if the previous downlink: assignment indicated to the HARQ entity 
of the same HARQ process was either a downlink: assignment received for the UE's  Semi-Persistent Scheduling C­
RNTI or a configured downlink: assignment: 

- consider the NDI to have been toggled regardless of the value of the NDI. 
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indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for 
this TTL 

else, if a downlink assignment for this TTI has been received on the PDCCH for the UE's Semi-Persistent Scheduling C­
RNTI: 

if the NDI in the received HARQ information is 1 :  

consider the NDI not to have been toggled; 

indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity 
for this TTL 

else, if the NDI in the received HARQ information is 0 :  

if PDCCH contents indicate SPS release: 

clear the configured downlink: assignment (if any); 

if timeAlignmentTimer 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; 

initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI 
and to recur according to rules in subclause 5 . 10 . 1 ;  

set the HARQ 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 

else, if a downlink assignment for this TTI has been configured and there is no measurement gap in this TTI and this TTI is 
not an MBSFN subframe: 

instruct the physical layer 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 HARQ 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 ID associated with this TTI is derived from the following equation: 

HARQ Process ID = [floor(CURRENT_TTI/(Downlink: Semi-Persistent Scheduling Interval))] modulo Number of Configured 
SPS Processes, 

where CURRENT_TTI=[(SFN * 1 0) + subframe number] , Downlink Semi-Persistent Scheduling Interval is the periodicity of 
semi-persistent scheduling signalled via RRC and Number of Configured SPS Processes is the number ofHARQ processes 
allocated for semi-persistent scheduling signalled via RRC. 

When the UE needs to read BCCH, the UE may, based on the scheduling information from RRC: 

if a downlink assignment for this TTI has been received on the PDCCH for the SI-RNTI; 

if the redundancy version is not defined in the PDCCH format: 

- the redundancy version of the received downlink assignment for this TTI is determined by R VK = ceiling(3/2*k) 
modulo 4, where k depends on the type of system information message: for SystemlnformationBlockTypel message, 
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k = (SFN/2) modulo 4, where SFN is the system frame number; for Systemlriformation messages, k=i modulo 4, i 
=0, 1 ,  . . .  , n5 w -1 ,  where i denotes the subframe number within the SI window n5 w; 

indicate a downlink: assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity 
for this TTI. 

3 . 1 .2 5.3.2 HARQ operation 

3 . 1 .2 . 1  5 .3 .2 . 1  HARQ Entity 

There is one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ process is associated 
with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the 
corresponding HARQ processes (see subclause 5.3 .2.2). 

The number ofDL HARQ processes is specified in [2], clause 7. 

When the physical layer is configured for spatial multiplexing [2] , one or two TBs are expected per subframe and they are 
associated with the same HARQ process. Otherwise, one TB is expected per subframe. 

The UE shall: 

If 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 HARQ process 
indicated by the associated HARQ information. 

If a downlink: assignment has been indicated for the broadcast HARQ process: 

allocate the received TB to the broadcast HARQ process. 

NOTE: In case ofBCCH a dedicated broadcast HARQ process is used. 

3. 1 .2 .2 5.3.2.2 HARQ process 

For each subframe where a transmission takes place for the HARQ process, one or two (in case of spatial multiplexing) TBs and 
the associated HARQ information are received from the HARQ entity. 

For each received TB and associated HARQ information, the HARQ process shall: 

if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to 
this TB; or 

if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to 
the system information schedule indicated by RRC; or 

if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB): 

consider this transmission to be a new transmission. 

else: 

consider this transmission to be a retransmission. 

The UE then shall: 

if this is a new transmission: 

- replace the data currently in the soft buffer for this TB with the received data. 

else if this is a retransmission: 

if the data has not yet been successfully decoded: 

combine the received data with the data currently in the soft buffer for this TB. 

9 IPR2024-00607 
Petitioners' Ex. 1007 

Ex.1007.00015



Section 2 

- if the TB size is different from the last valid TB size signalled for this TB: 

- the UE may replace the data currently in the soft buffer for this TB with the received data. 

- attempt to decode the data in the soft buffer for this TB; 

- if the data in the soft buffer was successfully decoded for this TB: 

- if the HARQ process is equal to the broadcast process: 

- deliver the decoded MAC PDU to upper layers. 

- else if this is the first successful decoding of the data in the soft buffer 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: 

- generate a negative acknowledgement (NACK) of the data in this TB. 

UT09-1362 

- if the HARQ process is associate-d with a transmission indicated ·with a Temporary C-RNTI and the Contention Resolution 
is not yet successful (see subclause 5. 1 .5); or 

- if the HARQ process is equal to the broadcast process; or 

- if timeAlignmentTimer is stopped or expired: 

- do not indicate the generated positive or negative acknowledgement to the physical layer. 

- else: 

- indicate the generated positive or negative acknowledgement for this TB to the physical layer. 

The UE shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining ifNDI 
on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission. 

3 . 1 .3 5 .3 .3 Disassembly and demu ltiplexing 

The UE shall disassemble and demultiplex a MAC PDU as defined in subclause 6. 1 .2 .  

3.2 5.4 UL-SCH data transfer 

3 .2. 1 5 .4 . 1 UL Grant reception 

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) 
which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. 
To perform requested transmissions, the MAC layer receives HARQ information from lower layers. 

When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the 
UE shall for each TTI : 

- if an uplink grant for this TTI has been received on the PDCCH for the UE's C-RNTI or Temporary C-RNTI; or 

- if an uplink grant for this TTI has been received in a Random Access Response: 

- if the uplink grant is for UE's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same 
HARQ process was either an uplink grant received for the UE's Semi-Persistent Scheduling C-RNTI or a configured 
uplink grant: 

- consider the NDI to have been toggled regardless of the value of the NDI. 

- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI. 
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- else, if an uplink grant for this TTI has been received on the PDCCH for the UE's Semi-Persistent Scheduling C-RNTI: 

- if the NDI in the received HARQ information is 1 :  

- consider the NDI not to have been toggled; 

- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTL 

- else if the NDI in the received HARQ information is 0 :  

- if PDCCH contents indicate SPS release: 

- clear the configured uplink grant (if any). 

- else: 

- store the uplink grant and the associated HARQ information as configured uplink grant; 

- initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to 
recur according to rules in subclause 5 . 10 .2;  

- consider the NDI bit to have been toggled; 

- deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTL 

- else, if an uplink grant for this TTI has been configured: 

- consider the NDI bit to have been toggled; 

- deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTL 

NOTE: The period of configured uplink grants is expressed in TTis. 

NOTE: If the UE receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent 
scheduling C-RNTI requiring transmissions in the same UL subframe, the UE may choose to continue with either 
the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI. 

NOTE: When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission 
during a measurement gap, the UE processes the grant but does not transmit on UL-SCH. 

3.2 .2 5.4.2 HARQ operation 

3.2.2 . 1  5.4.2 . 1  HARQ entity 

There is one HARQ entity at the UE, which maintains a number of parallel HARQ processes allowing transmissions to take place 
continuously while waiting for HARQ the feedback on the successful or unsuccessful reception of previous transmissions. 

The number of parallel HARQ processes is specified in [2], clause 8. 

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission 
should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the 
physical layer, to the appropriate HARQ process. 

When TTI bundling is configured, the parameter TTI _BUNDLE_ SIZE provides the number of TTis of a TTI bundle. TTI 
bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same 
bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous 
transmissions according to TTI _BUNDLE_ SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle 
(i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when 
a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle. 

For transmission ofMsg3 during Random Access (see section 5. 1 .5) TTI bundling does not apply. 

For each TTI, the HARQ entity shall: 

- identify the HARQ process associated with this TTI; 
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if an uplink grant has been indicated for this TTI: 

if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated 
HARQ 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-RNTI and the HARQ buffer of the identified process is empty; or 

if the uplink grant was received in a Random Access Response: 

if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response: 

obtain the MAC PDU to transmit from the Msg3 buffer. 

else: 

obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity; 

deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process; 

instruct the identified HARQ process to trigger a new transmission. 

else: 

deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process; 

instruct the identified HARQ process to generate an adaptive retransmission. 

else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty: 

instruct the identified HARQ process to generate a non-adaptive retransmission. 

When determining ifNDI has been toggled compared to the value in the previous transmission UE shall ignore NDI received in 
all uplink grants on PDCCH for its Temporary C-RNTI. 

3.2.2.2 5 .4.2.2 HARQ process 

Each HARQ process is associated with a HARQ buffer. 

Each HARQ process shall maintain a state variable CURRENT_ TX_ NB, which indicates the number of transmissions that have 
taken place for the MAC PDU currently in the buffer, and a state variable HARQ_FEEDBACK, which indicates the HARQ 
feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be 
initialized to 0. 

The sequence of redundancy versions is 0, 2, 3 ,  1. The variable CURRENT_IRV is an index into the sequence of redundancy 
versions. This variable is up-dated modulo 4. 

New transmissions 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. Non-adaptive retransmission 
is performed on the same resource and with the same MCS as was used for the last made transmission attempt. 

The UE is configured with a Maximum number ofHARQ transmissions and a Maximum number ofMsg3 HARQ transmissions 
by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARQ processes and all logical channels 
except for transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to 
ma.."'CHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to 
maxHARQ-Msg3Tx. 

When the HARQ feedback is received for this TB, the HARQ process shall: 

set HARQ_FEEDBACK to the received value. 

If the HARQ entity requests a new transmission, the HARQ process shall: 

set CURRENT_ TX_ NB to 0; 
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set CURRENT_IRV to O; 

store the MAC PDU in the associated HARQ buffer; 

store the uplink grant received from the HARQ entity; 

set HARQ_FEEDBACK to NACK; 

- generate a transmission as described below. 

If the HARQ entity requests a retransmission, the HARQ process shall: 

increment CURRENT_ TX_ NB by I ;  

if the HARQ entity requests an adaptive retransmission: 

store the uplink grant received from the HARQ entity; 

UT09-1362 

set CURRENT_ IRV to the index corresponding to the redundancy version value 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: 

ifHARQ_ FEEDBACK = NACK: 

generate a transmission as described below. 

NOTE: When receiving a HARQ ACK alone, the UE 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 received 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 there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not 
collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI: 

instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version 
corresponding to the CURRENT_ IRV value; 

increment CURRENT_ IRV by 1 ;  

if there is a measurement gap at the time of the HARQ feedback reception for this transmission and if the MAC PDU 
was not obtained from the Msg3 buffer: 

set HARQ_ FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission. 

After performing above actions, the HARQ process then shall: 

if CURRENT_ TX_ NB = maximum number of transmissions - I :  

flush the HARQ buffer; 
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3.3 5.1 0 Semi-Persistent Scheduling 

When Semi-Persistent Scheduling is enabled by RRC, the following information is provided [8]: 

Semi-Persistent Scheduling C-RNTI; 

- Uplink Semi-Persistent Scheduling interval semiPersistSchedlntervalUL and number of empty transmissions before 
implicit release implicitReleaseAfier, if Semi-Persistent Scheduling is enabled for the uplink; 

- Whether twolntervalsConfig is enabled or disabled for uplink, only for TDD; 

- Downlink Semi-Persistent Scheduling interval semiPersistSchedlntervalDL and number of configured HARQ processes 
for Semi-Persistent Scheduling numberOfConjSPS-Processes, if Semi-Persistent Scheduling is enabled for the downlink; 

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the corresponding configured grant or configured 
assignment shall be discarded. 

3 . 3 . 1  5 . 1 0. 1  Downl ink 

After a Semi-Persistent dmvnlink assignment i s  configured, the UE shall consider that the assignment recurs in each subframe for 
which: 

- ( 10 * SFN + subframe) = [(1 0  * SFNstart time + subframestart time) + N * semiPersistSchedlntervalDL] modulo 1 0240, for all 
N>0. 

Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured downlink: assignment 
were (re-)initialised. 

3.3 .2 5 . 1 0.2 Upl ink 

After a Semi-Persistent Scheduling uplink grant is configured, the UE shall: 

- if twolntervalsConfig is enabled by upper layer: 

- set the Sub:frame_Offset according to Table 7.4- 1 .  

- else: 

- set Subframe Offset to 0. 

- consider that the grant recurs in each subframe for which: 

- ( 10  * SFN + subframe) = [(10 * SFNstarttime + subframestart time) + N * semiPersistSchedlntervalUL + Subframe_Offset * 
(N modulo 2)] modulo 1 0240, for all N>0. 

Where SFNstart time and subframestart time are the SFN and subframe, respectively, at the time the configured uplink grant were (re­
)initialised. 

The UE shall clear the configured uplink grant immediately after implicitReleaseA.fter [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 resource. 

NOTE: Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grant. 

3.4 5.1 1 Handling of unknown, unforeseen and erroneous protocol data 

When a MAC entity receives a MAC PDU for the UE's C-RNTI or Semi-Persistent Scheduling C-RNTI, or by the configured 
downlink assignment, containing reserved or invalid values, the MAC entity shall: 

- discard the received PDU. 
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1 Introduction 

DC-HSUPAOJI Ai secondary carrier !::: primary carrier.2J �2.I NodeBOJI £1 oH dynamic oPil activation/de­

activation � "'? 51 q. -=:J. � Cil ,  secondary carrier 7f- de-activation -8 ¥1 re-activation � [[H £1 UE behaviourOJI 
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2 Discussion 

2 . 1  Flush of HARQ process buffer on secondary carrier 

8'M£1 secondary carrier7f- de-activation � ITH,  8W£1 HARQ bufferOJI !::: ��%1- Cil 0 I EPf- -eXH of- !:::  � �7f­
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� �� ¥1 oH 9" secondary carrier� de-activation.A.I � �  [[H , '2.!-Qf UE �OJI Ai ACK-to-NACK0I  �� � q� 
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HARQ buffer� flushoH 0�  ��.H.� � � �  �Al fil "'? 51q_ 

Proposal 1 :  The UE shall flush HARQ process buffer corresponding to the secondary carrier when secondary 
carrier is de-activated ( or re-activated). 

2.2 In itia l  variables on secondary carrier 

� XH agreementOJI [(r 2 � .  8W � secondary carrier7f- de-activation i! ITH Serving Grant � � �71  .2.f-of-A I  

PJ !::: Cf-. [[j-2.f-Ai ,  �Pl secondary carrier7f- re-activation 5:. I  �.  8fil � �Pl secondary carrier7 f- de-activation 

5:.I S;t �  [[H£1 Serving Grant � �  .=I.CH £  Af-%� Cf-- 0 I  ��. 8W� secondary carrier£1 re-activation 0 I �  

� J.:11£ !:::  NodeB£.-¥ E-f Serving Grant� -=?-� of-Al �of-� !::: [il 5=.. �-,1-o\-.JJ., □ I-Al Serving Grant� *�� 

-3:!Ai � �� fl8%t -=?- 51 q. 

ITj-2.f-Ai , UE !::: secondary carrier7f- Ai :::; activation � ITH2J Df-fPf-A I£ re-activation � [[H Serving Grant 

Update FunctionOJI ti- £! @  �-=?-Lf- Ef-0! Of � �  � 7 1 £1-of-!::: .i!f-� 0 I  W.H.of- Cf-. 

Proposal 2: The UE shall initialize variables and timers related to serving grant update function when secondary 

carrier is re-activated ( or de-activated). 

3 Conclusion 

For the correct operation of secondary carrier, the followings are proposed at secondary carrier de-activation 
or re-activation: 

Proposal 1: The UE shall flush HARQ process buffer corresponding to the secondary carrier. 
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Proposal 2: The UE shall initialize variables and timers for serving grant update function. 

A text proposal is attached in section 4. 

4 Appendix 

1 1 .8. 1 .3.2 Handling at start of E-DCH transmission 
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In CELL_DCH state when E-DCH transmission is started or Secondary Uplink Frequency is re-activated by lower layer, 
the UE shall on that carrier: 

activate all HARQ processes; 

if the IE's "Serving Grant value" and "Primary/Secondary Grant Selector" are provided by higher layers: 

- update the state variables and timers according to subclause 1 1 .8. 1 .3.5. 

- else: 

- initialise the state variable Serving_ Grant to Zero_ Grant; 

- initialise the state variable Primary_Grant_Available to "False"; 

- initialise the state variable Stored_Secondary_Grant to "Zero_Grant" . 

- initialise the state variables reference_ ETPR and reference_ ETPR2 to "Minimum_ Grant"; 

- initialise the state variable Maximum_Serving_ Grant to the highest possible value (i.e. index 37 in table 
9.2.5.2. 1 . 1  or 9.2.5.2 . 1 .2 as configured by higher layers). 

1 1 .8. 1 . 1 0  De-activation on Secondary Uplink Frequency 

If Secondary Uplink Frequency is de-activated by lower layer, the UE shall: 

- deactivate all HARQ processes corresponding to secondary carrier 

- flush all buffers corresponding to secondary carrier; 

Or 

1 1 .8 . 1 . 1 0  De-activation on Secondary Uplink Frequency 

If Secondary Uplink Frequency is de-activated by lower layer, the UE shall: 

- deactivate all HARQ processes and flush all buffers corresponding to secondary carrier; 
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Section 4 

Title • 5IB1 3 Change for LTE M BMS 

Document for • Discussion and Decision 

I ntroduction 

I n  this document, we d iscuss how to handle S IB1 3 change for L TE MBMS. 

Value Tag in S I B 1  

UT09-1 362 

Int the last meeting, it was identified in [1 ] that if MBSFN areas dynamically change, cel ls wi l l  be added to or removed 
from an MBSFN area in short intervals, in which case S IB 1 3  content would change quite often.  This m ight lead unicast 
UEs to wake up  frequeqnly and unnecessarily for paging. 

To l imit impact on unicast UEs,  it was proposed in  [2] that change of SIB 1 3  does not change the value tag in S IB1 . 
We also support this proposal because, if change of S IB  1 3  changes the value tag in SIB1 , unicast UEs wil l wake up 
frequeqnly and unnecessarily. 

Proposal 1: change of SIB 13 does not change the value tag in SIB1. 

How to ind icate S I B 1 3 change 

I t  was also proposed i n  [2] that change of S IB  13  for MBMS i s  indicated in  a paging message, similar to change of 
S IB1 0,  S IB1 1 and SIB1 2 for PWS.  However, we see some d ifferences between MBMS SIB and PWS SIBs. 

First of al l ,  PWS SIBs are used for emergency situations and so change of PWS SIBs m ay occur once a year. 
However, MBMS S IB  is used for normal MBMS services. If MBMS is deployed in the network, MBMS S IB  changes 
occur more often .  That means if S IB1 3 change is indicated in paging, unnecessary wake-up of unicast UEs would  
happen more frequently for a whole l ife of UEs. 

Secondly, even though PWS is optional, reception of PWS SIBs would be requ ired for most of UEs in  some regions 
d ue to regulation. However, reception of MBMS is optional and not a regulartory issue. Thus, we assume that 
ind ication of MBMS SIB change in paging would cause more occurrence of unnecessary UE wake-up than indication 
of PWS SIB change in paging. 

Due to the reasons above, we propose not to accept indication of S IB1 3 change i n  paging. I nstead, we provide 
a lternatives for l im iting impact on unicast UEs. We propose to accept one of the alternatives below. 

Proposal 2: we propose not to indicate SIB change in paging. 

Alternative 1 :  S I81 3 change ind ication on PDCCH with M-RNTI 

MBMS U E  receives M-RNTI on PDCCH to identity whether a service it is interested to receive is started or ongoing in 
a cell .  In  addition to M-RNTI on PDCCH, MBSFN area ID is indicated on PDCCH. Even though we d id not decide how 
many bits wil l  be used for the short indication of MBSFN area on PDCCH, we think that 1 bit on PDCCH with M-RNTI 
could be sufficient to i nd icate change of S1B1 3. ( If 2 or more bits on PDCCH remain unused, they could be used as a 
MBMS specific value tag for indicating SIB1 3 change.) 

I n  fact, MBSFN area ID on PDCCH is l inked to the l ist of MBSFN areas in S IB1 3.  If a MBSFN area is added or 
removed from the l ist in  S181 3, meaning of the short ind ication of MBSFN area on PDCCH can be changed. Thus, if 
U E  dose not find out S IB1 3 change, UE  could m isunderstand the short ind ication of MBSFN area on PDCCH and so 
m ay receive incorrect MBSFN subframe for reading MCCH. I n  this sense, S1B1 3 change ind ication on PDCCH with M­
RNTI could be beneficial because UE  can know that meaning of the short ind ication of MBSFN area on PDCCH is 
changed at the same time when it knows SIB1 3 change ind ication. 
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Use of 1 bit on PDCCH could be a drawback of this scheme. However, it seems to be not painful. And someone could 
argue that reading PDCCH for MBMS notification is optional for UE. But, we think that it is not costly for MBMS 
capable UEs. 

Proposal 3 for alternative 1: MBMS capable UE from Rel-9 checks PDCCH with M-RNTI to know change of 
SIB13. 

One thing to say is that since SIB13 does not dynamically change in Rel-9, 1 bit on PDCCH with M-RNTI seems to be 
not needed for Rel-9. Thus, if dynamic change of MBSFN areas is not used, the network could indicate to MBMS 
capable UEs that 1 bit on PDCCH with M-RNTI is not used. In this case, MBMS capable UEs read SIB13 as it reads 
normal Rel-8 SIBs i.e. no special handling of SIB13 reception. However, we feel that 1 bit on PDCCH is not so costly 
and therefore if the alternative 1 is accepted, UE uses the 1 bit on PDCCH to check change of SIB13 from Rel-9, in 
which case UE behavoirs in Rel-9 and the future releases are consistent. 

Alternative 2: Period ic read ing of SIB1 3 content 

If SIB13 dynamically changes, MBMS capable UE could periodically read SIB13 content. For this purpose, we could 
introduce a timer. Whenever the timer expires, UE reads SIB13. Whenever UE completes reading SIB13, UE re-starts 
the timer. One benefit of this scheme is that no signalling overhead is introduced in downlink. Instead of using a timer, 
the period for reading SIB13 can be used. The period for reading SIB13 could be aligned with modification period of 
MCCH because change of SIB13 mainly impacts MCCH transmissions. 

The timer or the period for reading SIB13 can be signalled by SIB1 which signals SI scheduling information or by SIB2 
which signals the MBSFN subframe configuration. 

Proposal 3-1 for alternative 2: MBMS capable UE periodically reads SIB13 according to a timer or a period 
configured by the network. 

Since SIB13 does not dynamically change in Rel-9, periodic reading of SIB13 seems to be not needed for Rel-9. For 
this reason, only if SIB13 dynamically changes in the future, the Rel-9 network should signal the timer or the period for 
reading SIB13, in which case Rel-9 UE reads SIB13 according to the timer or the period. Otherwise, the Rel-9 network 
does not need to signal the timer or the period for reading SIB13, in which case Rel-9 UE reads SIB13 as it reads Rel-
8 SIBs except SIB10/11 because infrequent SIB13 change has only a minor impact on unicast UEs. That is beneficial 
because periodic reading ofSIB13 could be sort of costly for UE power consumption. 

Proposal 3-2 for alternative 2: If there is no timer or no period configured by the network, MBMS capable UE 
reads SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception (mainly for Rel-9 UEs). 

Alternative 3: Periodic reading of the MBMS specific value tag in SIB1 

Instead of periodic reading of  SIB13, UE could periodically read the MBMS specific value tag in SIB1. The MBMS 
specific value tag is different than the existing value tag in SIB1 and so change of the MBMS specific value tag has no 
impact on unicast UEs. To avoid unnecessary wake-up of unicast UEs, change of the MBMS specific value tag should 
not trigger any paging with system information modification. 

Like handling of non-MBMS value tag in SIB1, if SIB13 changes, the network increase the MBMS specific value tag. 
Whenever UE receives a new MBMS specific value tag, UE verifies whether the stored one and the new one are 
same or not. If they are different, UE considers SIB13 changed, stores the MBMS specific value tag, and then reads 
SIB13. Otherwise, UE dose not read SIB13. 

One benefit of periodic reading SIB1 is that UE could get change of non-MBMS SIBs as well as MBMS SIB by reading 
SIB1. 

Proposal 3-1 for alternative 3: MBMS capable UE periodically reads the MBMS specific value tag in S1B1 
according to a timer or a period configured by the network. 

Similar to alternative 2, since SIB13 does not dynamically change in Rel-9, periodic reading of SIB1 seems to be not 
needed for Rel-9. For this reason, we propose that if no MBMS specific value tag is contained in SIB1, MBMS capable 
UE reads SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception. 

Proposal 3-2 for alternative 3: If no MBMS specific value tag is contained in SIB1, MBMS capable UE reads 
SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB 13 reception (mainly for Rel-9 UEs). 
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Timing between S I81 3 and PDCCH/MCCH 

SIB13 carries information on each MBSFN area. If any MBSFN area information in  SIB13 is added, modified, or 
removed, when the change in SIB13 is applied to PDCCH/MCCH is not clear. 

PDCCH with M-RNTI and MCCH can change only at MCCH Modification Period (MP) boundaries. And PDCCH with 
M-RNTI is indicated one MP before MCCH transmission. Thus, if any MBSFN area information in SIB13 is added, 
modified, or removed, the change in SIB13 should be applied to PDCCH with M-RNTI one MP before being applied to 
MCCH(s). 

Proposal 4: UEs assume that changes in S1B13 are applied to PDCCH with M-RNTI one MP before being 
applied to MCCH(s). 

In addition, if SIB13 content is added, modified, or removed in the midst of a MP, new SIB13 content cannot be 
applied to PDCCH with M-RNTI in this MP because PDCCH with M-RNTI before transmission of new SIB13 content is 
based on old SIB13 content in this MP. Thus, if SIB13 content is added, modified or removed, the network should 
apply the change to PDCCH with M-RNTI in the next MP, not in this MP after changing SIB13 content. 

Proposal 5: UE assumes that the recent update of S1B13 is applied to PDCCH with M-RNTI in the next MP after 
receiving the recent update of S1B13. 

Conclusion 

In summary, we propose the following proposals: 

- Proposal 1: Change of SIB 13 does not change the value tag in SIB1. 

- Proposal 2: SIB change is not indicated in paging. 

- Proposal 3: one of the alternatives below is used for MBMS capable UEs to get SIB13 change. 

o Alternative 1 :  MBMS capable UE from Rel-9 checks PDCCH with M-RNTI to know change of  SIB13. 

o Alternative 2 :  MBMS capable UE periodically reads SIB13 according to  a timer or  a period configured by 
the network. 

In addition, if there is no timer or no period configured by the network, MBMS capable UE reads 
SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception (mainly for Rel-9 
UEs). 

o Alternative 3 :  MBMS capable UE periodically reads the MBMS specific value tag in SIB1 according to  a 
timer or a period configured by the network. 

In addition, if no MBMS specific value tag is contained in SIB1, MBMS capable UE reads SIB13 as it 
reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception (mainly for Rel-9 UEs). 

- Proposal 4: UEs assume that changes in SIB 13 are applied to PDCCH with M-RNTI one MP before being 
applied to MCCH(s). 

- Proposal 5: UE assumes that the recent update of SIB13 is applied to PDCCH with M-RNTI in the next MP after 
receiving the recent update of SIB 13. 
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Section 1 

Title 

Document for 

1 Prior Art 

PWS for Aggregated L TE carriers 

Discussion and Decision 

UT09-1362 

PWS is the Publ ic Warning System in 3GPP which is used to broadcast a warning message to UEs. ETWS 
( Earthquake and Tsunami Warning System) in EU and Japan and CMAS (Commercial Mobile Alert System) in North 
America are part of PWS. 

Details are described in Annex. 

2 Problem of the prior art 

If multiple downl ink carriers are aggregated, PWS messages are broadcast from each downlink carrier. Hence, the 
same PWS messages wil l  be d uplicated on all downlink carriers which are aggregated. 

To avoid dupl icated transmission of PWS messages from all aggregated DL carriers, eNB may broadcast PWS 
messages only from one of the aggregated DL carriers, in particular from non-backward compatible carrier or 
extention carrier. However, UE staying at a DL carrier which does not broadcast PWS messages cannot receive the 
PWS messages. 

3 Invented art 

If multiple DL carriers e.g. D L  CC#1 , CC#2, CC#3 are aggregated, the network transm its PWS messages only from 
one of the DL carrier e.g. D L  CC#1 that we call "PWS-CC" in this docu ment. 

In this case, the following options can help UE staying on CC#2 or CC#3 to receive the PWS messages. The CC that 
does not broadcast PWS messages is called "non-PWS-CC" in this document. Non-PWS CC could be either non­
backward compatible CC or extension CC. 

A PWS message is carried in one or more SIB from PWS-CC. 

3. 1 Reception of PWS indications before reception of PWS messages 

PWS indication is used to inform UEs about a coming PWS message which will be transmitted in one or more SIBs. 

The network will trans m it PWS notifications on PWS-CC. Before the transmission of PWS notifications on PWS-CC, 
the network sends PWS notification ind ication. The PWS notifcation indication can be sent on PWS-CC and non­
PWS-CC. 

The PWS notification indication can be transm itted by one of the following ways: 

1 .  By paging 

2. By system information e.g. SIB Type 1 

3.By PDCCH with a PWS specific RNTI (Radio Network Temporary Identity} 

4. By a MAC control element on a common channel 

5. By a RRC message on a common channel 

6. By a dedicated s ignalling to a specific U E  

Even if the PWS notification indication i s  not transmitted o n  S1B1  e.g. but transmitted i n  paging, S I B 1  on PWS-CC can 
indicate that any PWS message is present on PWS-CC. Also, S1B1 on non-PWS-CC can indicate that any PWS 
message is present on PWS-CC. SIB1 on non-PWS-CC can also indicate which DL carrier is PWS-CC. 
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Thus, even if the PWS notification ind ication is not transmitted on S1B1  e.g. but transmitted in paging, UE can know if 
any PWS message is present by receiving S1B1 from either PWS-CC or non-PWS-CC. 

Content of the PWS notification indication 

The PWS notification indication can include an indication or a value tag informing UEs that a new PWS message is or 
will be transmitted from PWS-CC. If it is the value tag, when UE receives the value tag, U E  stores the value tag. And 
then whenever U E  receives a value tag, U E  com pres the stored value tag and the received value tag. If the stored 
value tag and the received value tag are d ifferent, UE considers a new PWS message to be transmitted from PWS­
CC. 

Furthermore, if the PWS notification indication is transmitted on non-PWS-CC, the PWS notification indication can 
indicate which DL CC(s) among all of the aggregated CCs will transm it a new PWS message (i.e. the DL CC i ndex for 
a new PWS message). I n  this case, U E  can receive the new PWS message from the indicated DL PWS-CC(s) e.g. 
during any of DRX periods . 

Where UE receives the PWS notification indication 

One or m ore DL carriers will be configured for a UE. Then, UE would receive the configured DL carriers. 

UE receives the PWS notification indication from either PWS-CC or one of non-PWS-CC. 

If PWS-CC is not configured and only non-PWS-CC(s} are configured for the UE, UE can receive PWS notification 
indication from one of the configured non-PWS-CCs. However, even if PWS-CC is not configured and only non-PWS­
CC(s) are configured for the UE, UE could receive PWS notification indication from PWS-CC during any of DRX 
periods.  

If PWS-CC is configured for the UE, UE can receive PWS notification indication from the configured PWS-CC. 

Alternatively, regarless of the configured DL carriers for U E, system information from each DL CC can indicate which 
DL CC(s) among all of the aggregated CCs will transmit the PWS notification indication. I n  this case, UE can receive 
PWS notifcation ind ication from the indicated DL CC(s) e.g. during any of DRX periods. In addition, if system 
information from a certain DL CC does not indicate which DL CC(s) among all of the aggregated CCs will transmit the 
PWS notification indication, UE assumes that the PWS notification indication is transmitted on the DL CC and then 
receives the PWS notification indication on the DL CC. 

3.2 Reception of PWS messages 

According to section 3. 1 ,  UE receives the new PWS message based on the received PWS notification indication. 

If UE assumes that a new PWS message will be transm itted from PWS-CC by receiving the indication or the value tag, 
UE receives the new PWS message on PWS-CC. 

UE can know one specific PWS-CC or the list of PWS-CC(s) among the aggregated CCs by receiving system 
information e.g. S1B1 in a cell. 

If system informaiton indicates the l ist of PWS-CCs, which means there are more than one PWS-CC among the 
aggregated CCs, the PWS notification indication can indicate which DL CC(s) among all of the aggregated CCs will 
transm it a new PWS message (i.e. the DL CC index for a new PWS message). In this case, UE can receive the new 
PWS message from the indicated DL PWS-CC(s) e.g. during any of DRX periods. 

Furthermore, if the PWS notification indication is transm itted on PWS-CC, the PWS notification indication transm itted 
on PWS-CC may not inidcate the DL CC index for a new PWS message. If the PWS notification indication transmitted 
on PWS-CC does not i nidcate the DL CC index for a new PWS message, U E  assumes that the new PWS message is 
transm itted on the DL CC where the PWS notification indication was transmitted.and then receives the new PWS 
message on that DL CC. 

Else if system information ind icates only one s pecific PWS-CC, U E  can receives the new PWS message on the PWS-
CC that the system information indicates. 

Eles if system information dose not indicate any PWS-CC, U E  assum es that the new PWS message is transmitted on 
the DL CC where the system information was transmitted.and then receives the new PWS message on that DL CC. 

Discard of Message ID/SN and message segment 
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When UE receives a PWS message which includes a message ID and a serial number (SN), the UE stores the 
recently received message ID and SN and if the PWS message is not com pletely received, the UE also store a 
received segment of the PWS message. Then, whenever a cell changes, U E  d iscard them. 

However, if UE moves between DL carriers which are aggregated, UE dose not d iscard the stored message ID/SN or 
the stored segment of the PWS message. 
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Section 2 

Title 

Document for 

1 Prior Art 

Impli cit Release of SPS for Aggregated L TE carrier 

Discussion and Decision 

UT09-1 362 

The Semi-Persistent Scheduling (SPS) for uplink or downlink is configured by RRC. SPS is mainly used for VoI P  for 
which is the data packets are periodically transmitted and small and semi-static in  size. Semi-Persistent Scheduling C­
RNTI is used as u nique identification for sem i-persistent schedu ling and is indicated on PDCCH for SPS control or 
SPS data transmission. 

E-UTRAN can allocate semi-persistent downlink resources for the first HARO transm issions to UEs: 

- RRC defines the periodicity of the sem i-persistent downlink grant; 

- PDCCH indicates whether the downlink grant is a sem i-persistent one i .e.  whether it can be implicitly reused in 
the following TTls according to the periodicity defined by RRC. 

When required, retransmissions are explicitly signalled via the PDCCH(s). In the sub-frames where the UE has semi­
persistent downl ink resource, if the UE cannot find its C-RNTI on the PDCCH(s), a downlink transmission according to 
the semi-persistent allocation that the UE has been assigned in the TTI is assumed. Otherwise; in the sub-frames 

• where the UE has semi-persistent downlink resource, if the UE finds its C-RNTI on the PDCCH(s), the PDCCH 
allocation overrides the semi-persistent allocation for that TTI and the UE does not decode the semi-persistent 
resources. 

I n  addition, E-UTRAN can allocate a semi-persistent uplink resource for the first HARO transm issions and potentially 
retransmissions to UEs: 

- RRC defines the periodicity of the sem i-persistent uplink grant; 

- PDCCH indicates whether the uplink grant is a sem i-persistent one i .e. whether it can be impl icitly reused in the 
following TTls according to the periodicity defined by RRC. 

In the sub-frames where the UE has semi-persistent uplink resource, if the UE cannot find its C-RNTI on the 
PDCCH(s), an uplink transm ission according to the sem i-persistent allocation that the UE has been assigned in  the 
TT! can be made. The network performs decoding of the pre-defined PRBs according to the pre-defined MCS. 
Otherwise, in the sub-frames where the UE has semi-persistent uplink resource, if the UE finds its C-RNTJ on the 
PDCCH(s), the PDCCH allocation overrides the persistent al location for that TTI and the U E's transmission follows the 
PDCCH allocation, not the semi-persistent allocation. Retransmissions are either implicitly allocated in which case the 
U E  uses the sem i-persistent uplink al location, or explicitly allocated via PDCCH(s) in which case the UE does not 
follow the semi-persistent allocation. 

2 Problem of the prior art 

Multiple carriers can be aggregated. Then, UE can receive higher-rate data or transm its higher-rate data through 
m ultiple aggregated Component Carriers (CC). However, this is mainly used for higher-rate service. Therefore, it 
seems unnecessary that VoIP service by using SPS is transmitted over more than two carriers. 

On the other hand, the network can reconfigure the SPS from one CC #1 to another CC #2. In that case, the network 
should set up the new SPS configuration in CC #2 and release the old SPS configuration in CC #1 , which cause two 
different procedures. 

3 Invented art 

To simplify SPS reconfiguration from one CC to another CC (either in u plink or in downlink), we provide several 
options. 
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Option 1 : Implicit release of RRC SPS configuration i n  one CC 

When UE RRC has the SPS configuration such as SPS interval in CC #1 , if eNB RRC configures another SPS in CC 
#2. for the U E  (and if eNB does not explicitly indicate keeping the SPS configuration in  CC #1 ), the UE RRC implicitly 
release the SPS configuration in CC #1 . 

Example 1 a: 

1 .  UE L 1/L2 receives data from SPS resource on DL CC #1 according to the old SPS configuration given by eNB 
RRC 

2. UE RRC receives a new SPS configuration which is givend by eNB RRC and is applied to D L  CC #2.. 

3. UE RRC implicitly releases the old SPS configuration on DL CC #1 and stops receiving any SPS data on  DL 
CC #1 . 

4. UE RRC applies the new SPS configuration to DL CC #2. 

5. UE L 1/L2 receives data from SPS resource on DL CC #2 according to the new SPS configuration given by eNB 
RRC . 

Furthermore, when UE RRC has the SPS configuration for CC #1 , if eNB RRC indicates CC #2 for SPS without 
detailed SPS configuration such as SPS interval i.e. eNB RRC signals an empty SPS configuration with CC #2., the 
UE applies the SPS configuration to CC #2, instead of CC #1 . 

Example 1 b: 

1 .  UE L 1/L2 receives data from SPS resource on D L  CC #1 according to the old SPS configuration given by eNB 
RRC 

2. UE RRC receives an empty S PS configuration with a CC index ind icating D L  CC #2 which is given by eNB 
RRC without detailed SPS configuration. 

3. UE L 1/L2 stops receiving any SPS data on DL CC #1 . 

4. U E  RRC applies the SPS configuration to DL CC #2 instead of DL CC #1 . 

5. UE L 1/L2 receives data from SPS resource on DL CC #2 according to the SPS configuration given by eNB 
RRC . 

Option 2: Implicit release of initiated(active) SPS resource in  one CC 

eNB may configure more than one CC for SPS and so UE could receive/transmit SPS data through one CC or the 
other CC. The same RRC SPS configuration such as SPS interval is applied to either one CC or the other CC. 

When PDCCH with SPS-CRNTI initiates/re-initiates a DL assignment or a UL grant for SPS transmission, the PDCCH 
also indicates which CC a radio resource (i.e. the DL assignement or the UL grant) is in itiated/re-initiated for SPS 
transm ission on {i .e. a CC index). If PDCCH with SPS-CRNTI initiates/re-in itiates a radio resource for SPS 
transmission on CC #2 while another radio resource is still active for SPS transmission on CC #1 with a RRC SPS 
configuration, the UE corresponding to SPS-CRNTI impl icitly releases the radio resource for SPS transmission on CC 
#1 and initiates/re-initiates the radio resource for SPS transmission on CC #2 while keeping the same RRC SPS 

. configuration.  

Example 2a: 

1 .  UE MAC receives data from a SPS resource which was periodically assgined on DL CC #1 

2. UE MAC receives PDCCH with SPS-CRNTI and a CC index which initiates/re-initiates a SPS resource which 
was periodically assgined on CC #2 for SPS transmission. 

3. UE MAC impl icitly releases the SPS resource which was periodically assgined on DL CC #1 and stops 
receiving data from the SPS resource on DL CC #1 . 

4. UE MAC receives data from the SPS resource which was periodically assgined on DL CC #2 according to the 
initiation/re-initiation by the PDCCH with S PS-CRNTI and the CC index indicating CC #2. 
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Sub-option 2-1 : SPS Re-transmission on another CC 

Furthermore, when PDCCH with SPS-CRNTI ind icates a DL assignment or a UL grant for SPS retransmission, the CC 
index on the PDCCH also indicates which CC the DL assignement or the UL grant is used for the SPS retransmission 
on. Even if SPS is released(deactived) on the CC that the PDCCH indicates for SPS retransmission, 

For instance, in the example 2a, even if SPS is release(deactivated) on DL CC #1 , when PDCCH with SPS-CRNTI 
ind icates DL CC #1 as well as a SPS resource for SPS retransmission, the UE temporarily receives SPS 
retransmission from the SPS resource on DL CC #1 and turns back to DL CC #2 for SPS fre)transmission. 

Example 2b: 

1 . UE receives data from a SPS resource which was periodically assgined on DL CC #1 

2.UE receives PDCCH with SPS-CRNTI and a CC index which ind icates a DL assignment for SPS retransmission 
on DL CC #2 

3. UE receives data on the SPS resource assigned by the DL assignment for SPS retransmission, through the CC 
indicated by the CC index i.e. DL CC #2. 

4. UE turns back to DL CC #1 to receives SPS transmission or re-transmission. 

Sub-option 2-2: Explicit SPS relesae for a specific CC 

In  addition, when PDCCH with SPS--CRNTI indicates SPS release, the CC index on the PDCCH also indicates which 
CC the (re)initiated DL assignement or the (re)in itiated UL grant is relesaed for the SPS on. 

Example 2b: 

1 .  UE receives data from a SPS resource which was periodically assgined on DL CC #1 

2. UE receives PDCCH with SPS-CRNTI and a CC index which ind icates SPS release for the the (re)initiated D L  
assignment fo r  SPS transmission on DL CC #1 

3. UE clears the the (re)initiated DL assignment for SPS transmission for the CC indicated by the CC index i .e.  DL 
CC #1 and UE stops receiving data on the SPS resource through the CC indicated by the CC index. 

Annex: Detailed Prior Art 

3 . 1  5.3 DL-SCH data transfer 

3. 1 . 1 5.3. 1 DL Assignment reception 

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on the DL-SCH for a particular UE and 
provide the relevant HARQ information. 

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which 
it monitors PDCCH: 

- - if a downlink assignment for this TTI has been received on the PDCCH for the UE's C-RNTI, or Temporary C-RNTI: 

- if this is the first downlink assignment for this Temporary C-RNTI: 

- consider the ND! to have been toggled. 

- if the downlink: assignment is for UE's C-RNTI and if the previous downlink assignment indicated to the HARQ entity 
of the same HARQ process was either a downlink assignment received for the UE's Semi-Persistent Scheduling C­
RNTI or a configured downlink assignment: 

- consider the NDI to have been toggled regardless of the value of the NDI. 
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indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for 
this TTI. 

- else, if a downlink assignment for this TTI has been received on the PDCCH for the UE' s Semi-Persistent Scheduling C­
RNTI: 

if the NDI in the received HARQ information is 1 :  

consider the NDI not to have been toggled; 

- indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity 
for this TTL 

else, if the NDI in the received HARQ information is 0: 

- if PDCCH contents indicate SPS release: 

clear the configured downlink assignment (if any); 

if timeAlignmentTimer 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; 

initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI 
and to recur according to rules in subclause 5.10. 1 ;  

set the HARQ 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 TTI. 

- else, if a downlink assignment for this TTI has been configured and there is no measurement gap in this TTI and this TTI is 
not an MBSFN subframe: 

- instruct the physical layer 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 HARQ 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 ID associated with this TTI is derived from the following equation: 

HARQ Process ID =  [floor(CURRENT_TTI/(Downlink Semi-Persistent Scheduling Interval))] modulo Number of Configured 
SPS Processes, 

where CURRENT_ TTI=[(SFN * 1 0) + subframe number J, Downlink Semi-Persistent Scheduling Interval is the periodicity of 
semi-persistent scheduling signalled via RRC and Number of Configured SPS Processes is the number ofHARQ processes 
allocated for semi-persistent scheduling signalled via RRC. 

When the UE needs to read BCCH, the UE may, based on the scheduling information from RRC: 

if a downlink assignment for this TTI has been received on the PDCCH for the SI-RNTI; 

if the redundancy version is not defined in the PDCCH format: 

- the redundancy version of the received downlink assignment for this TTI is determined by RVK
= ceiling(3/2*k) 

modulo 4, where k depends on the type of system information message: for SystemieformationBlockTypel message, 
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k =  (SFN/2) modulo 4, where SFN is the system frame number; for Systemlnfonnation messages, k=i modulo 4, i 
=0, 1 ,  . . .  , nsw-1 , where i denotes the subframe number within the SI window nsw; 

- indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity 
for this TTI. 

3. 1 .2 5.3.2 HARQ operation 

3.1 .2 . 1  5.3.2 . 1 HARO Entity 

There is one HARQ entity at the UE which maintains a number of parallel HARQ processes. Each HARQ process is associated 
with a HARQ process identifier. The HARQ entity directs HARQ information and associated TBs received on the DL-SCH to the 
corresponding HARQ processes (see subclause 5.3.2.2). 

The number ofDL HARQ processes is specified in [2], clause 7. 

\Vhen the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe and they are 
associated with the same HARQ process. Otherwise, one TB is expected per subframe. 

The UE shall: 

- If 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 HARQ process 
indicated by the associated HARQ information. 

- If a downlink assignment has been indicated for the broadcast HARQ process: 

allocate the received TB to the broadcast HARQ process. 

NOTE: In case ofBCCH a dedicated broadcast HARQ process is used. 

3.1 .2 .2 5.3 .2 .2 HARO process 

For each subframe where a transmission takes place for the HARQ process, one or two (in case of spatial multiplexing) TBs and 
the associated HARQ information are received from the HARQ entity. 

For each received TB and associated HARQ information, the HARQ process shall: 

if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to 
this TB; or 

if the HARQ process is equal to the broadcast process and if this is the first received transmission for the TB according to 
the system information schedule indicated by RRC; or 

if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB): 

consider this transmission to be a new transmission. 

else: 

- consider this transmission to be a retransmission. 

The UE then·shall: 

if this is a new transmission: 

- replace the data currently in the soft buffer for this TB with the received data. 

else if this is a retransmission: 

if the data has not yet been successfully decoded: 

combine the received data with the data currently in the soft buffer for this TB. 
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if the TB size is different from the last valid TB size signalled for this TB: 

- the UE may replace the data currently in the soft buffer for this TB with the received data. 

- attempt to decode the data in the soft buffer for this TB; 

- if the data in the soft buffer was successfully decoded for this TB: 

if the HARQ process is equal to the broadcast process: 

deliver the decoded MAC PDU to upper layers. 

else if this is the first successful decoding of the data in the soft buffer 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: 

generate a negative acknowledgement (NACK) of the·data in this TB. 

UT09-1362 

- if the HARQ process is associated .with a transmission indicated with a Temporary C-RNTI and the Contention Resolution 
is not yet successful (see subclause 5.1 .5); or 

if the HARQ process is equal to the broadcast process; or 

- if timeAlignmentTimer is stopped or expired: 

do not indicate the generated positive or negative acknowledgement to the physical layer. 

else: 

- indicate the generated positive or negative acknowledgement for this TB to the physical layer. 

The UE shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if ND I 
on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission. 

3. 1 .3 5.3.3 Disassembly and demu ltiplexing 

The UE shall disassemble and demultiplex a MAC PDU as defined in subclause 6.1 .2. 

3.2 5.4 UL-SCH data transfer 

3.2. 1 5.4. 1 U L  Grant reception 

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) 
which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. 
To perform requested transmissions, the MAC layer receives HARQ information from lower layers. 

When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTL or Temporary C-RNTI, the 
UE shall for each TTI 

if an uplink grant for this ITI has been received on the PDCCH for the UE's C-RNTI or Temporary C-RNTI; or 

if an uplink grant for this ITI has been received in a Random Access Response: 

if the uplink grant is for UE's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same 
HARQ process was either an uplink grant repeived for the UE's Semi-Persistent Scheduling C-RNTI or a configured 
uplink grant: 

- consider the NDI to have been toggled regardless of the value of the NDI. 

deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTL 
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else, if an uplink grant for th.is TTI has been received on the PDCCH for the UE's Semi-Persistent Scheduling C-RNTI: 

if the NDI in the received HARQ information is 1 :  

consider the NDI not to have been toggled; 

deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTL 

else if the NDI in the received HARQ inforination is 0: 

- if PDCCH contents indicate SPS release: 

clear the configured uplink grant (if any). 

- else: 

store the uplink grant and the associated HARQ information as configured uplink grant; 

initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to 
recur according to rules in subclause 5.10.2; 

consider the NDI bit to have been toggled; 

deliver the configured uplink grant and the associated HARQ information to the HARQ entity for th.is TTL 

else, if an uplink grant for this TTI has been configured: 

consider the NDI bit to have been toggled; 

deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI. 

NOTE: The period of configured uplink grants. is expressed in TTis. 

NOTE: If the UE receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent · 
scheduling C-RNTI requiring transmissions in the same UL subframe, the UE may choose to continue with either 
the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI. 

NOTE: When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission 
during a measurement gap, the UE processes the grant but does not transmit on UL-SCH. 

3.2.2 5.4.2 HARQ operation 

3.2.2 .1  5.4.2.1  HARO entity 

There is one HARQ entity at the UE, which maintains a number of parallel HARQ processes allowing transmissions to take place 
continuously while waiting for HARQ the feedback on the successful or unsuccessful reception of previous transmissions. 

The number of parallel HARQ processes is specified in [2], clause 8. 

At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission 
should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the 
physical layer, to the appropriate HARQ process. 

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number ofTTis ofa TTI bundle. TTI 
bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same 
bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous 
transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle 
(i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when 
a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle. 

For transmission ofMsg3 during Random Access (see section 5.1 .5) TTI bundling does not apply. 

For each TTI, the HARQ entity shall: 

identify the HARQ process associated with this TTI; 
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if an uplink grant has been indicated for this TTI: 

- if the received grant was not addressed to a Temporary C-R.NTI on PDCCH and if the NDI provided in the associated 
HARQ 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-RNTI and the HARQ buffer of the identified process is empty; or 

if the uplink grant was received in a Random Access Response: 

if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response: 

obtain the MAC PDU to transmit from the Msg3 buffer. 

else: 

obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity; 

deliver the MAC PDU and the uplink grant and the HARQ information to the identified HARQ process; 

- instruct the identified HARQ process to trigger a new transmission. 

else: 

deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process; 

instruct the identified HARQ process to generate an adaptive retransmission. 

else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty: 

instruct the identified HARQ process to generate a non-adaptive retransmission. 

When determining ifNDI has been toggled compared to the value in the previous transmission UE shall ignore NDI received in 
all uplink grants on PDCCH for its Temporary C-RNTI. 

3.2.2.2 5.4.2.2 HARQ process 

Each HARQ process is associated with a HARQ buffer. 

Each HARQ process shall maintain a state variable CURRENT_T.X:_NB, which indicates the number of transmissions that have 
taken place for the MAC PDU currently in the buffer, and a state variable HARQ_ FEEDBACK, which indicates the HARQ 
feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_ TX_ NB shall be 
initialized to 0. 

The sequence of redundancy versions is 0, 2, 3, l. The variable CURRENT_IRV is an index into the sequence of redundancy 
versions. This variable is up-dated modulo 4. 

New transmissions 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. Non-adaptive retransmission 
is performed on the same resource· and with the same MCS as was used for the last made transmission attempt. 

The UE is configured with a Maximum number ofHARQ transmissions and a Maximum number ofMsg3 HARQ transmissions 
by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARQ processes and all logical channels 
except for transmission ofa MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to 
maxHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to 
maxHARQ-Msg3Tx. 

When the HARQ feedback is received for this TB, the HARQ process shall: 

set HARQ_FEEDBACK to the received value. 

If the HARQ entity requests a new transmission, the HARQ process shall: 

set CURRENT _TX_ NB to O; 
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set CURRENT_IRV to O; 

store the MAC PDU in the associated HARQ buffer; 

store the uplink grant received from the HARQ entity; 

set HARQ_FEEDBACK to NACK; 

generate a transmission as descnbed below. 

If the HARQ entity requests a retransmission, the HARQ process shall: 

increment CURRENT_TX_NB by I; 

if"the HARQ entity requests an adaptive retransmission: 

store the uplink grant received from the HARQ entity; 

UT09-1362 

set CURRENT_ IRV to the index corresponding to the redundancy version value 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: 

ifHARQ_FEEDBACK = NACK: 

generate a transmission as described below. 

NOTE: When receiving a HARQ ACK alone, the UE 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 received 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"there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not 
collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI: 

:instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version 
corresponding to the· CURRENT_ IRV value; 

increment CURRENT_IRV by I;  

if" there is a measurement gap at the time of the HARQ feedback reception for this transmission and if" the MAC PDU 
was not obtained from the Msg3 buffer: 

set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission. 

After performing above actions, the HARQ process then shall: 

if" CURRENT_ TX_ NB = maximum number of transmissions -1:  

flush the HARQ buffer; 
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3.3 5. 1 0  Semi-Persistent Scheduling 

When Semi-Persistent Scheduling is enabled by RRC, the following information is provided [8]: 

Semi-Persistent Scheduling C-RNTI; 

- Uplink Semi-Persistent Scheduling interval semiPersistSchedinterva/UL and number of empty transmissions before 
implicit release implicitReleaseAfter, if Semi-Persistent Scheduling is enabled for the uplink; 

- Whether twointervalsCon.fig is enabled or disabled for uplink, only for TDD; 

- Downlink Semi-Persistent Scheduling interval semiPersistSchedintervalDL and number of configured HARQ processes 
for Semi-Persistent Scheduling numberO.fConjSPS-Processes, if Semi-Persistent Scheduling is enabled for the downlink; 

When Semi-Persistent Scheduling for uplink or downlink is disabled by RRC, the corresponding configured grant or configured 
assignment shall be discarded. 

3.3.1  5. 1 0. 1  Downlink 

After a Semi-Persistent downlink assignment is  configured, the UE shall consider that the assignment recurs in each subframe for 
which: 

- (10 • SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedintervalDL} modulo 1 0240, for all 
N>O. 

Where SFN.start time and subframestart time are the SFN and subframe, respectively, at the time the configured downlink assignment 
were ( re-)initialised. 

3.3.2 5. 1 0.2 Upl ink 

After a Semi-Persistent Scheduling uplink grant is configured, the UE shall: 

- if twointervalsConfig is enabled by upper layer: 

- set the Subframe_ Offset according to Table 7.4-1 .  

- else: 

- set Subframe_ Offset to 0. 

- consider that the grant recurs in each subframe for which: 

- (10 * SFN + subframe) = [(10 * SFNstart mne  + subframestart umc) + N * semiPersistSchedintervalUL + Subframe_Offset * 
(N modulo 2)] modulo 10240, for all N>O. 

Where SFNstarttime and subframestart timc  are the SFN and subframe, respectively, at the time the configured uplink grant were (re­
)initialised. 

The UE shall clear the configured uplink grant immediately after implicitReleaseAfter [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 resource. 

NOTE: Retransmissions for Semi-Persistent Scheduling can continue after clearing the configured uplink grant. 

3.4 5. 1 1 Handling of unknown, unforeseen and erroneous protocol data 

When a MAC entity receives a MAC PDU for the UE's C-RNTI or Semi-Persistent Scheduling C-RNTI, or by the configured 
downlink assignment, containing reserved or invalid values, the MAC entity shall: 

discard the received PDU. 
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1 I ntroduction 

In DC-HSUP A ,  unlike primary carrier, secondary carrier i s  dynamically activated or de-activated by NodeB. 
but, it has not been discussed about a procedure of UE behaviour when secondary carrier is re-activated from 
de-activation. 

Accordingly, this document will discuss on UE behaviour after secondary carrier is re-activated from de­
activation. 

2 Discussion 

2 . 1  Flush of HARO process buffer on secondary carrier 

When secondary carrier ofUE is de-activated, i t  is possible that there exists data to be transmitted in HARQ 
buffer. For instance, when secondary carrier is de-activated after NodeB receives data through the secondary 

carrier from the UE and transmits HARQ ACK, if ACK-to-NACK takes place in the UE's side, the UE may not 
discard the data from the HARQ buffer. After that, if the secondary carrier of the UE is re-activated by Node B, 
the UE would try to retransmit the remaining data in the HARQ buffer since the HARQ buffer of the UE is not 
empty. Therefore, when the secondary carrier is de-activated, the UE can prevent unnecessary transmission by 
flushing the HARQ buffer. 

Proposal 1: The UE shall flush HARQ process buffer corresponding to the secondary carrier when 
secondary carrier is de-activated (or re-activated). 

2.2 In itial variables on secondary carrier 

According to the current agreement, UE does not initialize the value of Serving Grant when secondary carrier is 
de-activated. Accordingly, when the secondary carrier is re-activated, the UE uses the value of the Serving 
Grant which was determined when the secondary carrier is de-activated. In this case, it is possible for the UE to 
falsely consider as if the UE received Serving Grant although the UE didn't receive the Serving Grant from 
NodeB. 

Therefore, similar to the process in which the secondary carrier is initially activated, the UE needs to have a 
process to initialize a variable related to the Serving Grant Update Function or to initialize a timer value in the 
case where the secondary carrier is re-activated. 

Proposal 2: The UE shall initialize variables and timers related to serving grant update function when 
secondary carrier is re-activated (or de-activated). 

3 Conclusion 

For the correct operation of secondary carrier, the followings are proposed at secondary carrier de­
activation or re-activation: 

Proposal 1: The UE shall flush HARQ process buffer corresponding to the secondary carrier. 
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Proposal 2: The UE shall initialize variables and timers for serving grant update function. 

A text proposal is attached in section 4. 

4 Append ix 

1 1 .8. 1 .3.2 Handling at start of E-DCH transmission 

UT09-1 362 

In CELL_ DCH state when E-DCH transmission is started or Secondary Uplink Frequency is re-activated by lower layer, 
the UE shall on that carrier: 

activate all HARQ processes; 

if the IE's "Serving Grant value" and "Primary/Secondary Grant Selector" are provided by higher layers: 

update the state variables and timers according to subclause 1 1 .8. 1 .3 .5. 

- else: 

initialise the state variable Serving_ Grant to Zero_ Grant; 

initialise the state variable Primary_Grant_Available to "False"; 

initialise the state. variable Stored _Secondary_ Grant to "Zero-'-Grant". 

- initialise the state variables reference_ETPR and reference_ETPR2 to "Minimum_Grant"; 

initialise the state variable Maximum_Serving_ Grant to the highest possible value (i.e. index 37 in table 
9.2.5.2. 1 . 1  or 9.2.5.2. l .2 as configured by higher layers). 

1 1 .8. 1 . 1 0  De-activation on Secondary Uplink Frequency 

If Secondary Uplink Frequency is de-activated by lower layer, the UE shall: 

deactivate all HARQ processes corresponding to secondary carrier 

flush all buffers corresponding to secondary carrier; 

Or 

1 1 .8 . 1 . 1 0  De-activation on Secondary Uplink Frequency 

If Secondary Uplink Frequency is de-activated by lower layer, the UE shall: 

deactivate all HARQ processes and flush all buffers corresponding to secondary carrier; 
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Title 

Document for 

I ntroduction 

S1B1 3 Change for L TE MBMS 

Discussion and Decision 

In this document, we discuss how to handle SIB1 3 change for L TE MBMS. 

Value Tag in S 1 B 1 

UT09-1 362 

Int the last meeting, it was identified in (1 J that if MBSFN areas dynamically change, cells will be added to or removed 
from an MBSFN area in short intervals, in which case SIB 1 3 content would change quite often. This might lead unicast 
UEs to wake up frequeqnly and unnecessarily for paging. 

To l imit impact on unicast U Es, it was proposed in [2] that change of SIB 1 3  does not change the value tag in  S1B1 . 
We also support this proposal because, if change of SIB 1 3  changes the value tag in S!B 1 , u nicast UEs will wake up 
frequeqnly and unnecessarily. 

Proposal 1: change of SIB 13 does not change the value tag in SIB1. 

How to indicate S 1 B 1 3  change 

It was also proposed in [2] that change of SIB 13 for MBMS is indicated in  a paging message, similar to change of 
S1B1 0, SIB1 1 and SIB 1 2  for PWS. However, we see some differences between MBMS SIB and PWS SIBs. 

First of all, PWS SIBs are used for emergency situations and so change of PWS SIBs may occur once a year. 
However, MBMS SIB is used for normal MBMS services. If MBMS is deployed in the network, MBMS SIB changes 
occur more often. That m eans if SIB1 3 change is indicated in paging, u nnecessary wake-up of unicast UEs would 
happen more frequently for a whole l ife of U Es. 

Secondly, even though PWS is optional, reception of PWS SIBs would be required for most of UEs in some regions 
due to regulation. However, reception of MBMS is optional and not a regulartory issue. Thus, we assume that 
indication of MBMS SIB change in paging would cause more occurrence of u nnecessary U E  wake-up than indication 
of PWS SIB change in paging. 

Due to the reasons above, we propose not to accept indication of SIB1 3- change in  paging. Instead, we provide 
alternatives for l imiting impact on u nicast UEs. We propose to accept one of the alternatives below. 

Proposal 2: we propose not to indicate SIB change in paging. 

Alternative 1 :  S1B1 3 change indication on PDCCH with M-RNTI 

MBMS U E  receives M-RNTI on PDCCH to identity whether a service it is interested to receive is started or ongoing in 
a cell .  In addition to M-RNTI on PDCCH, M BSFN area ID is indicated on PDCCH. Even though we did not decide how 
many bits will be used for the short indication of MBSFN area on PDCCH, we think that 1 bit on PDCCH with M-RNTI 
could be sufficient to ind icate change of SIB1 3. (If 2 or more bits on PDCCH remain unused, they could be used as a 
MBMS specific value tag for indicating SIB1 3 change.) 

In fact, MBSFN area ID on PDCCH is l inked to the l ist of MBSFN areas in S IB 1 3. If a MBSFN area is added or 
removed from. the list in SIB 1 3, meaning of the short indication of MBSFN area on PDCCH can be changed. Thus, if 
UE dose not find out SIB1 3 change, UE could m is understand the short ind ication of MBSFN area on PDCCH and so 
may receive incorrect M BSFN subframe for reading M CCH. I n  this sense, SI81 3 change indication on PDCCH with M­
RNTI could be beneficial because UE can know that meaning of the short i ndication of MBSFN area on PDCCH is 
changed at the same time when it knows SIB1 3 change i nd ication. 
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Use of 1 bit on PDCCH could be a drawback of this scheme. However, it seems to be not painful . And someone could 
argue that reading PDCCH for MBMS notification is optional for UE. But, we think that it is not costly for M BMS 
capable U Es. 

Proposal 3 for alternative 1: MBMS capable UE from Rel-9 checks PDCCH with M-RNTI to know change of 
S1B13. 

One thing to say is that since S18 1 3  does not dynamically change in Rel-9, 1 bit on PDCCH with M-RNTI seems to be 
not needed for Rel-9.Thus, if dynamic change of M BSFN areas is not used, the network could indicate to MBMS 
capable U Es that 1 bit on PDCCH with M-RNTI is not used. I n  this case, MBMS capable U Es read S181 3 as it reads 
normal Rel-8 SIBs i.e. no special handling of S1B1 3 reception. However, we feel that 1 bit on PDCCH is not so costly 
and therefore if the alternative 1 is accepted, UE uses the 1 bit on PDCCH to check change of S1B1 3 from Rel-9, in 
which case UE behavoirs in Rel-9 and the future releases are consistent. 

Alternative 2: Periodic reading of SIB 1 3  content 

If S 1813 dynamically changes, MBMS capable U E  could periodically read S181 3 content. For this purpose, we could 
introduce a timer. Whenever the timer expires, UE reads S181 3. Whenever UE completes reading S1B1 3, UE re-starts 
the timer. One benefit of this scheme is that no signall ing overhead is introduced in downlink. Instead of using a timer, 
the period for reading S 18 1 3  can be used. The period for reading S181 3 could be aligned with modification period of 
MCCH because change of S 1B13 mainly impacts MCCH transmissions. 

The timer or the period for reading S1B1 3 can be signalled by S1B1 which signals SI scheduling information or by S1B2 
which signals the M BSFN subframe configuration. 

Proposal 3-1 for alternative 2: MBMS capable UE periodically reads S1B13 according to a timer or a period 
configured by the network. 

Since S 1B 1 3  does not dynamically change in Rel-9, periodic reading of S1B 1 3  seems to be not needed for Ref-9. For 
this reason, only if S 1B 1 3  dynamically changes in the future, the Rel-9 network should signal the timer or the period for 
reading S 1B 1 3, in which case Rel-9 UE reads S1B 1 3  according to the timer.or the period. Otherwise, the Rel-9 network 
does not need to signal the timer or the period for reading S1B1 3, in which case Rel-9 U E  reads S1B1 3 as it reads Rel-
8 SIBs except S181 0/1 1 because infrequent S 1B13 change has only a minor impact on unicast UEs. That is beneficial 
because periodic reading of -SIB 1 3  could be sort of costly for U E  power consumption. 

Proposal 3-2 for alternative 2: If there is no timer or no period configured by the network, MBMS capable UE 
reads S1B13 as it reads normal Rel-8 SIBs i.e. no special handling of S1B13 reception (mainly for Rel-9 UEs). 

Alternative 3: Periodic reading of the MBMS specific value tag in S181 

I nstead of periodic reading of S181 3, UE could periodically read the MBMS specific value tag in  S1B1 . The MBMS 
specific value tag is different than the existing value tag in  SIB 1 and so change of the MBMS specific value tag has no 
impact on un icast UEs. To avoid unnecessary wake-up of u nicast UEs, change of the M BMS specific value tag should 
not trigger any paging with system information modification. 

Like handling of non-MBMS value tag in S18 1 , if S1B1 3 changes, the network increase the MBMS specific value tag. 
Whenever UE receives a new MBMS specific value tag, UE verifies whether the stored one and the new one are 
same or not. If they are d ifferent, UE considers S1B1 3 changed, stores the MBMS specific value tag, and then reads 
S18 1 3. Otherwise, UE dose not read S181 3. 

One benefit of periodic reading S181 is that U E  could get change of non-MBMS SIBs as well as MBMS SIB by reading 
S 1B1 . 

Proposal 3-1 for alternative 3: MBMS capable UE periodically reads the MBMS specific value tag in S1B1 
according to a timer or a period configured by the network. 

Similar to alternative 2, since S 1B1 3 does not dynamically change in Rel-9, periodic reading of S181 seems to be not 
needed for Rel-9. For this reason, we propose that if no MBMS specific value tag is contained in S 1B 1 , MBMS capable 
UE reads S181 3 as it reads normal Rel-8 SIBs i.e. no special handl ing of S 1B1 3 reception .  

Proposal 3-2 for alternative 3 :  If n o  MBMS specific value tag is contained in S/B1, MBMS capable UE reads 
S1B13 as it reads normal Rel-8 S/Bs i.e. no special handling of S1B13 reception (mainly for Rel-9 UEs). 
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Section 4 UT09-1362 

Timing between S 181 3 and PDCCH/MCCH 

S 1 B 1 3  carries information on each MBSFN area. If any MBSFN area information in S1B 1 3  is added, modified, or 
removed, when the change in S1B1 3 is applied to PDCCH/MCCH is not clear. 

PDCCH with M-RNTI and MCCH can change only at MCCH Modification Period (MP) boundaries. And PDCCH with 
M-RNTI is indicated one MP before MCCH transmission. Thus, if any MBSFN area information in S1B1 3 is added , 
modified, or removed, the change in S181 3 should be applied to PDCCH with M-RNTI one MP before being applied to 
MCCH(s). 

Proposal 4: UEs assume that changes in S/B13 are applied to PDCCH with M-RNTI one MP before being 
applied to MCCH(s). 

I n  addition, if S1B1 3 content is added, modified, or removed in the midst of a MP, new S1B13 content cannot be 
appHed to PDCCH with M-RNTI in  this M P  because PDCCH with M-RNTI before transm ission of new S1B1 3 content is 
based on old SIB1 3 content in this MP. Thus, if S1B 1 3  content is added, modified or removed , the network s hould 
apply the change to PDCCH with M-RNTI in the next MP, not in this MP after changing S1B1 3 content. 

Proposal 5: UE assumes that the recent update of S/B13 is applied to PDCCH with M-RNTI in the next MP after 
receiving the recent update of S/B13. 

Conclusion 

In summary, we propose the following proposals: 

- Proposal 1. : Change of SIB 13 does not change the value tag in S1B1 . 

- Proposal 2: S IB change is not indicated in paging. 

- Proposal 3: one of the alternatives below is used for MBMS capable UEs to get S1B1 3 change. 

o Alternative 1 :  MBMS capable UE from Rel-:-9 checks PDCCH with M-RNTI to know change of S1B1 3. 

o Alternative 2: MBMS capable U E  periodically reads S1B1 3 according to a timer or a period configured by 
the network. 

In addition, if there is no timer or no period configured by the network, MBMS capable UE reads 
S1B 1 3  as it reads normal Rel-8 SIBs i .e. no special handling of S 1 B 1 3  reception (mainly for Rel-9 
UEs).  

o Alternative 3: MBMS capable UE periodically reads the MBMS specific value tag in S1B1 according to a 
timer or a period configured by the network. 

In addition, if no M BMS specific value tag is contained in S1B1 , M BMS capable UE reads S1B 1 3  as it 
reads normal Rel-8 SIBs i .e.  no special handling of S I B 1 3  reception (mainly for Rel-9 U Es). 

- Proposal  4: UEs assume that changes in S IB1 3 are applied to PDCCH with M-RNTI one MP before being 
applied to MCCH(s). 

- Proposal 5: UE assumes that the recent update of SIB 1 3  is applied to PDCCH with M-RNTI in the next MP after 
receiving the recent u pdate of S 18 1 3. 
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