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1.	Introduction  
	RAN1 102e

Agreements:
For RRC_CONNECTED UEs, HARQ-ACK feedback is supported for multicast and no additional evaluation is needed to justify this.
· FFS: The detailed HARQ-ACK feedback solutions, e.g., ACK/NACK based, NACK-only based.
· FFS: HARQ-ACK feedback can be optionally disabled and/or enabled.
Agreements:
For RRC_CONNECTED UEs, at least support slot-level repetition for group-common PDSCH. 
· FFS: whether enhancement is needed


In the last meeting, the group has agreed to support HARQ feedback and slot level repetition to increase MBS reliability. In this contribution, we provide our views on supporting HARQ process.
2.	Discussion
HARQ feedback
According to WID descriptions, the UL feedback should be discussed in RRC_CONNECTED state, and RAN1 has agreed to support HARQ with no additional evaluation needed. In this regard, we should focus on MBS services that a base station would provide in the connected mode, e.g., services with higher requirement in reliability, QoS, and modulation order.
Currently, there are two options on the table; Option 1 is the ACK/NACK based feedback on UE specific PUCCH resources, and Option 2 is the NACK-only based feedback on shared PUCCH resources (shared among UEs). Each option has to compromise in either PUCCH resource efficiency or retransmission accuracy. For example, in Option 1, the base station can distinguish ACK/NACKs from individual UE, thereby the base station can apply UE specific beamforming, channel coding, and power control to the unicast PDSCH to maximize the UE detection probability of a retransmitted transport block (e.g. retransmission accuracy). If there are a large amount of UE need the retransmission of the same transport block, the base station can choose to retransmit the transport block on the broadcast PDSCH to reduce the PDSCH resource consumption, and retransmit the transport block on the unicast PDSCH to increase the detection probability of a specific UE. Further, the Option 1 has the advantage on multiplexing ACK/NACK of MBS services, or with unicast PDSCHs (e.g. by using type 1 or 2 HARQ codebook). In Option 2, the base station cannot distinguish the NACKs sent from individual UE, thus can only retransmit the transport block by using broadcast PDSCH. The rationale of introducing NACK-only mode in V2X is for UE with limited resources. However, in MBS, the base station should have sufficient UL resource for advanced HARQ feedback. From the base station perspective, it should ensure the detection probability of all UEs by either adopting slot-based repetition or UE grouping as the baseline. And then the HARQ feature kicks in to compensate the remaining reliability requirements. Moreover, if the retransmission on a broadcast/multicast PDSCH can be scheduled by the UE-specific PDCCH (i.e. C-RNTI), the DL resource consumption for retransmission can also be reduced.  
Observation 1: ACK/NACK based HARQ feedback has more flexibility in terms of retransmission resource selection and HARQ codebook multiplexing. 
Proposal 1: Support ACK/NACK based HARQ feedback as the baseline feature for Rel. 17 MBS. NACK-only based HARQ feedback can also be supported for UL resource limited system.
Proposal 2: Support UE-specific PDCCH scheduling broadcast/multicast PDSCH for MBS initial transmission and retransmission.

HARQ process 
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SC-PTM control information is provided on a specific logical channel: the SC-MCCH. The SC-MCCH carries the SCPTMConfiguration message which indicates the MBMS sessions that are ongoing as well as the (corresponding) information on when each session may be scheduled, i.e. scheduling period, scheduling window and start offset. The SCPTMConfiguration message also provides information about the neighbour cells transmitting the MBMS sessions which are ongoing on the current cell. In this release of the specification, an SC-PTM capable UE is only required to support reception of a single MBMS service at a time, and reception of more than one MBMS service in parallel is left for UE implementation.


In LTE SC-PTM, base station expects UE to receive only one MBS service at a time, but there is also a note stated that parallel services consumption is left for UE implementation. If NR MBS follows a similar configuration as SC-PTM, a base station can configure a UE with a bunch of MBS services (e.g. TMGIs and G-RNTIs) in a RRC message. Whether the UE monitors one or plural PDCCH with CRC scrambled by these G-RNTIs is determined by the UE itself. 
However, regarding to HARQ for MBS, the base station can broadcast multiple MBS services over the radio, and some of these MBS services may have higher reliability requirements and thereby supported with HARQ. Considering the case that a UE indicates two MBS services with HARQ in the MBS interest indication message. The question is can these MBS services apply to the same HARQ ID, or the base station has to configure different set of HARQ IDs to each MBS service.
Observation 2: In LTE SC-PTM, consuming parallel MBS services is up to UE implementation. How to support parallel MBS services with HARQ should be clarified.
Proposal 3: Clarify the HARQ process (e.g. HARQ ID) assignment when a UE indicates parallel MBS services with HARQ in the MBS interest indication message.
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Observation 1: ACK/NACK based HARQ feedback has more flexibility in terms of retransmission resource selection and HARQ codebook multiplexing. 
Proposal 1: Support ACK/NACK based HARQ feedback as the baseline feature for Rel. 17 MBS. NACK-only based HARQ feedback can also be supported for UL resource limited system.
Proposal 2: Support UE-specific PDCCH scheduling broadcast/multicast PDSCH for MBS initial transmission and retransmission.
Observation 2: In LTE SC-PTM, consuming parallel MBS services is up to UE implementation. How to support parallel MBS services with HARQ should be clarified.
Proposal 3: Clarify the HARQ process assignment (e.g. HARQ ID) when a UE indicates parallel MBS services with HARQ in the MBS interest indication message.
