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Introduction
In this contribution, we discuss the below open issues for MBS User Plane and also provide relevant Text Proposals for specification in Annexure:
1) HARQ process handling for MCCH and MBS broadcast MTCH reception
2) HARQ feedback generation for MBS reception
3) WUS for MBS multicast
Discussion
HARQ process handling for MCCH and MBS Broadcast MTCH reception
It is concluded in RAN1#107bis meeting that HARQ processes are shared among MCCH, MBS broadcast, MBS multicast and unicast. No additional hardware capability for HARQ processes is expected to support MBS with unicast. This certainly requires an increased need for coordination for the scheduling of MBS broadcast and MBS multicast along with unicast transmission for the UE to avoid any potential interruption or conflict for associated HARQ processes. 
Further, RAN1 has also specified the pdsch-AggregationFactor for MBS broadcast MTCH which allows for repetitions across pdsch-AggregationFactor consecutive slots [38.214 v17.0.0].
With the above developments, there is a need to specify clearly in the MAC specification for the handling of HARQ process when it is associated with different transmissions pertaining to MCCH, MBS broadcast, MBS multicast in addition to legacy unicast. More particularly, 
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the scheduling indicated by DCI, HARQ process considers this transmission to be a new transmission, else, a retransmission (e.g. repetition).
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI, MAC entity delivers the decoded MAC PDU to upper layers. 
A relevant text proposal is provided in Annexure section 4.1.
Proposal 1: RAN2 to confirm the handling of HARQ process for MCCH and MBS broadcast MTCH for below mentioned points and as specified in Text Proposal in Annexure section 4.1
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the scheduling indicated by DCI, HARQ process considers this transmission to be a new transmission, else, a retransmission (e.g. repetition).
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI, MAC entity delivers the decoded MAC PDU to upper layers.
HARQ feedback generation for MBS reception
When UE is receiving MBS, there are certain conditions and configuration under which HARQ feedback is not required to be generated. More particularly, it needs to be specified that MAC entity shall not instruct physical layer to generate acknowledgement(s) of the data in this TB for the following cases:
a) The HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast
b) The HARQ process is associated with a transmission indicated with a G-RNTI or G-CS-RNTI for MBS multicast and HARQ feedback is disabled
c) The HARQ process is associated with a transmission indicated with a G-RNTI or G-CS-RNTI for MBS multicast and HARQ feedback is configured for NACK only HARQ feedback and MBS MAC PDU is successfully decoded
A text proposal is provided in Annexure section 4.2.
Proposal 2: RAN2 to confirm that MAC entity shall not instruct physical layer to generate acknowledgement(s) of the data in this TB for the following cases and as specified in Text Proposal in Annexure section 4.2:
a) The HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast
b) The HARQ process is associated with a transmission indicated with a G-RNTI or G-CS-RNTI for MBS multicast and HARQ feedback is disabled
c) The HARQ process is associated with a transmission indicated with a G-RNTI or G-CS-RNTI for MBS multicast and HARQ feedback is configured for NACK only HARQ feedback and MBS MAC PDU is successfully decoded
WUS for MBS Multicast
WUS (Wake-Up Signal) is introduced in Release 16 for Connected mode UE power saving. It is worthwhile to consider whether WUS approach which has been defined for unicast is also applicable to MBS multicast, particularly to PTP reception path which resembles unicast, and also follow unicast DRX configuration. In either of the two cases, i.e. WUS is applied to PTP reception or not, there is a need for clarity for UE behavior in the specification.
· Option 1: WUS is not applied to PTP - UE needs to be prepared to receive on PTP reception path, regardless of WUS indication for the next DRX cycle.
· Option 2: WUS is applied to PTP - UE should skip receiving MBS on PTP reception path, when WUS indicates no allocation for the next DRX cycle. However, to support reliable MBS reception measurements, and/or CSI reporting may be operated as per DRX-On-duration timer durations. 

In general, Option1 appears to be complicated with maintaining different handling for PTP reception and unicast reception. Option 2 is aligned with unicast and also supports for reliable MBS reception with measurements and/or CSI reporting operations during drx-on-DurationTimer duration. Option 2 seems reasonable and should be agreed. 
With regard to WUS for PTM, it is expected that it will need more specification effort and may not be suitable in the Rel-17 WI scope. RAN2 should confirm not to address this in present release. 
Lastly, WUS behavior for PTP and PTM should be clearly stated in specification to provide clarity to implementers of MBS feature.
Proposal 3. RAN2 to confirm that WUS is applicable for MBS multicast for PTP reception path but not applicable for MBS multicast for PTM reception path. 
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1: RAN2 to confirm the handling of HARQ process for MCCH and MBS broadcast MTCH for below mentioned points and as specified in Text Proposal in Annexure section 4.1
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the scheduling indicated by DCI, HARQ process considers this transmission to be a new transmission, else, a retransmission (e.g. repetition).
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI, MAC entity delivers the decoded MAC PDU to upper layers.
Proposal 2: RAN2 to confirm that MAC entity shall not instruct physical layer to generate acknowledgement(s) of the data in this TB for the following cases and as specified in Text Proposal in Annexure section 4.2:
a) The HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast
b) The HARQ process is associated with a transmission indicated with a G-RNTI or G-CS-RNTI for MBS multicast and HARQ feedback is disabled
c) The HARQ process is associated with a transmission indicated with a G-RNTI or G-CS-RNTI for MBS multicast and HARQ feedback is configured for NACK only HARQ feedback and MBS MAC PDU is successfully decoded
Proposal 3. RAN2 to confirm that WUS is applicable for MBS multicast for PTP reception path but not applicable for MBS multicast for PTM reception path. 

Annexure – Text Proposals
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When a transmission takes place for the HARQ process, one or two (in case of downlink 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:
1>	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
1>	if the HARQ process is equal to the broadcast process, and this is the first received transmission for the TB according to the system information schedule indicated by RRC; or
1> if the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the scheduling indicated by DCI; or
1>	if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):
2>	consider this transmission to be a new transmission.
1>	else:
2>	consider this transmission to be a retransmission.
The MAC entity then shall:
1>	if this is a new transmission:
2>	attempt to decode the received data.
1>	else if this is a retransmission:
2>	if the data for this TB has not yet been successfully decoded:
3>	instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
1>	if the data which the MAC entity attempted to decode was successfully decoded for this TB; or
1>	if the data for this TB was successfully decoded before:
2>	if the HARQ process is equal to the broadcast process:; or
2> if the HARQ process is associated with a transmission indicated with a MCCH-RNTI:
3>	deliver the decoded MAC PDU to upper layers.
2>	else if this is the first successful decoding of the data for this TB:
3>	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
1>	else:
2>	instruct the physical layer to replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.
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1>	if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see clause 5.1.5); or
1>	if the HARQ process is associated with a transmission indicated with a MSGB-RNTI and the Random Access procedure is not yet successfully completed (see clause 5.1.4a); or
1>	if the HARQ process is equal to the broadcast process; or
1> if the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast; or
1> if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI for MBS multicast and HARQ feedback is disabled; or
1> if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI for MBS multicast and HARQ feedback is configured for NACK only HARQ feedback and MBS MAC PDU is successfully decoded; or
1>	if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired:
2>	not instruct the physical layer to generate acknowledgement(s) of the data in this TB.
1>	else:
2>	instruct the physical layer to generate acknowledgement(s) of the data in this TB.
The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
NOTE:	If the MAC entity receives a retransmission with a TB size different from the last TB size signalled for this TB, the UE behavior is left up to UE implementation.




