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1.	Introduction  
	Agreements: For convenience of discussion, consider the following clarification as RAN1 common understanding. 
· PTP transmission: For RRC_CONNECTED UEs, use UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule UE-specific PDSCH which is scrambled with the same UE-specific RNTI. 
· PTM transmission scheme 1: For RRC_CONNECTED UEs in the same MBS group, use group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI. This scheme can also be called group-common PDCCH based group scheduling scheme.
· PTM transmission scheme 2: For RRC_CONNECTED UEs in the same MBS group, use UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule group-common PDSCH which is scrambled with group-common RNTI. This scheme can also be called UE-specific PDCCH based group scheduling scheme.    
· Note: The ‘UE-specific PDCCH / PDSCH’ here means the PDCCH / PDSCH can only be identified by the target UE but cannot be identified by the other UEs in the same MBS group with the target UE.
· Note: The ‘group-common PDCCH / PDSCH’ here means the PDCCH / PDSCH are transmitted in the same time/frequency resources and can be identified by all the UEs in the same MBS group.
· FFS whether or not to have additional definition of transmission scheme(s)


As clarified in the agreement above, there are three MBS schemes under discussion. In this document, based on these schemes, we provide our views on HARQ related procedures.
2.	Discussion
2.1	PTM schemes for UE receiving multicast
	Agreements:
For RRC_CONNECTED UEs receiving multicast, at least for PTM scheme 1, support at least one of the following:
· ACK/NACK based HARQ-ACK feedback for multicast, 
· From per UE perspective, UE feedback ACK or NACK. 
· From UEs within the group perspective, 
· FFS: PUCCH resource configuration for ACK/NACK feedback e.g., shared or separate PUCCH resources. 
· FFS details including conditions for it to be used
· NACK-only based HARQ-ACK feedback for multicast, 
· From per UE perspective, UE only feedback NACK. 
· From UEs within the group perspective, further down-select between:
· FFS: PUCCH resource configuration for NACK only feedback. 
· FFS details including conditions for it to be used
· To decide in RAN1#104-e whether or not to support only one or both of the above schemes
· If both are supported, FFS configuration/selection of ACK/NACK-based and NACK-only based HARQ-ACK feedback 
Agreements:
For RRC_CONNECTED UEs receiving multicast, for ACK/NACK based HARQ-ACK feedback if supported for group-common PDCCH scheduling, PUCCH resource configuration for HARQ-ACK feedback from per UE perspective is, down-select one of the following options:
· Option 1: shared with PUCCH resource configuration for HARQ-ACK feedback for unicast
· Option 2: separate from PUCCH resource configuration for HARQ-ACK feedback for unicast
· Option 3: Option 1 or option 2 based on configuration


As agreed in the last meeting, for multicast PTM transmission scheme 1, HARQ feedback supports at least one of the ACK/NACK based and NACK-only based HARQ-ACK feedback options. To apply each option, the system has to compromise either in PUCCH resource efficiency or retransmission accuracy. 
For the ACK/NACK based solution, the base station can identify ACK/NACKs from individual UE, thereby UE specific beamforming, channel coding, and power control can be applied to maximize the UE detection probability of the scheduled unicast PDSCH. Regarding to the HARQ feedback resource, the UE specific optimization rely on the HARQ-ACK feedback from individual UE, thus it is preferred to configure UE specific PUCCH resource. For base station does not support UE-specific optimization, it can adopt the NACK-only based HARQ procedure. 
Proposal 1: For ACK/NACK based HARQ feedback, support separated PUCCH among UEs, and from the UE perspective, the PUCCH resource configuration is shared with the unicast.
As for the NACK-only based solution, which is introduced in V2X for limited UL resource. In MBS, the base station should have sufficient UL link resource. However, if the network supports reduced capability UE or supports a huge number of UE in a MBS group, the UL resource can be a bottleneck. 
Proposal 2: For NACK-only base HARQ feedback, whether to configure shared or separated PUCCH among UEs can be left for base station implementation. 
In this regard, to provide high quality signal transmission, we support ACK/NACK based HARQ feedback as a base line. Besides, in order to support different types of UE (e.g. Redcap) or large number of UE, we also support the NACK-only based solution    
Proposal 3: For RRC-CONNECTED UE in multicast PTM transmission scheme 1, support ACK/NACK based HARQ feedback as the base line. The NACK-only based HARQ feedback can be supported for UE with lower capability (e.g. Redcap) or for MBS supporting huge number of UE. 
3.	Conclusion
Proposal 1: For ACK/NACK based HARQ feedback, support separated PUCCH among UEs, and from the UE perspective, the PUCCH resource configuration is shared with the unicast.
Proposal 2: For NACK-only base HARQ feedback, whether to configure shared or separated PUCCH among UEs can be left for base station implementation. 
Proposal 3: For RRC-CONNECTED UE in multicast PTM transmission scheme 1, support ACK/NACK based HARQ feedback as the base line. The NACK-only based HARQ feedback can be supported for UE with lower capability (e.g. Redcap) or for MBS supporting huge number of UE. 
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