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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK12]In this contribution, we share our view on HARQ-ACK multiplexing of unicast SPS PDSCHs and multicast DG PDSCHs.
2. HARQ-ACK multiplexing of unicast SPS PDSCHs and multicast DG PDSCHs
For the multiplexing of HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback with the same priority, it was agreed to multiplex these HARQ-ACK on the PUCCH configured by SPS-PUCCH-AN-List configured for unicast in previous meetings.
Agreement (RAN1#107bis)
When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, down-select from:
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· Option 2: the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast.
 
Agreement (RAN1#108)
When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the following option 1 (from the previous agreement) is adopted:
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· Option 2: the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast
However, SPS-PUCCH-AN-List configured for unicast is based on the capability of supporting multiple of unicast SPS PDSCHs, i.e., FG12-2, which should be independent from R17 multiplexing of unicast HARQ-ACK and multicast HARQ-ACK with the same priority. There is no reason to always bundle these two features. Considering at least R17 UEs without capability of SPS-PUCCH-AN-List for unicast, the relevant UE behavior needs to be specified. Otherwise, gNB wouldn’t be able to schedule multicast PDSCHs to transmit HARQ-ACK in the same slot with unicast SPS HARQ-ACK, which implies great restrictions on gNB’s scheduling, especially when unicast SPS PDSCH is configured with short periodicity.
[bookmark: _GoBack]When SPS-PUCCH-AN-List configured for unicast is not configured, one way is to multiplex HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback on one of the PUCCH resources configured for multicast. i.e., adopting option 2 in the above agreements in this case. Another simpler way is to drop one of these two kinds of HARQ-ACK. Either dropping unicast SPS HARQ-ACK, or dropping multicast DG HARQ-ACK is workable. Considering gNB may get HARQ-ACK information from other UEs in the same MBS group and use PTM for retransmission of multicast PDSCHs, it is preferred to drop HARQ-ACK for multicast in this case.
Proposal: When HARQ-ACK for unicast SPS PDSCHs only and HARQ-ACK for multicast dynamic grant PDSCHs with ACK/NACK based feedback with the same priority are indicated to be transmitted in the same PUCCH slot,
· If SPS-PUCCH-AN-List for unicast is not configured, HARQ-ACK for multicast dynamic grant PDSCHs with ACK/NACK based feedback is dropped.
3. Conclusion
In this contribution, we discuss HARQ-ACK multiplexing of unicast SPS PDSCHs and multicast DG PDSCHs, and the following proposal is made.
Proposal: When HARQ-ACK for unicast SPS PDSCHs only and multicast dynamic grant PDSCHs with ACK/NACK based feedback with the same priority are indicated to be transmitted in the same PUCCH slot
· If SPS-PUCCH-AN-List for unicast is not configured, HARQ-ACK for multicast dynamic grant PDSCHs with ACK/NACK based feedback is dropped.

References
[bookmark: _Ref101365119][bookmark: _Ref101375097][bookmark: _Hlk115106118][1]	RAN WG1 #107bis e-meeting Chairman’s Notes
[2]	RAN WG1 #108 e-meeting Chairman’s Notes


11/12
