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In this contribution, we will provide our views on the remaining issues on this topic.

Discussion
· Multiplexing unicast and multicast HARQ-ACK
Last meeting [1], after extensive discussion, we have the following agreement on multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority.
	Agreement
Support multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority for the following cases:
· If the unicast and multicast HARQ-ACK codebooks are both Type-1
· Option1-1: the 1-bit UL DAI with value “1” indicates multiplexing unicast and multicast HARQ-ACK codebooks onto the same PUSCH. 
· Option1-2: two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH
· FFS whether it is applied to a single G-RNTI or applied to all configured G-RNTIs.
· If both unicast and multicast HARQ-ACK codebooks are Type-2, down-select from:
· Option2-1: the 2-bit UL DAI is applicable to both HARQ-ACK codebooks. 
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· FFS whether a single UL DAI field is applied to all G-RNTIs, or separate UL DAI fields are applied for each configured G-RNTI.
FFS the unicast and multicast HARQ-ACK codebooks are different Types.


For Type-2 codebook, we prefer option 2-1. Option 2-2 would impact unicast DCI, and result in larger unicast DCI size especially considering multiple G-RNTIs case.
For Type-1 codebook, we prefer option 1-1, which aligns the same principle with option 2-1 for Type-2 codebook. 

Proposal 1: For multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority,
· For Type-1 codebook, support option 1-1;
· For Type-2 codebook, support option 2-1.

· Multiple NACK-only information
Regarding more than one NACK-only available for one PUCCH slot, in RAN1#106e up to 5 alternatives are listed. After some extensive discussions in RAN1#106b-e, only 2 Alts are left for further down-selection.
	RAN1#106e [2]:
Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, down-select from the following alternatives:
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 
· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling

RAN1#106b-e [3]:
Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, further decide based on the following subset of alternatives (from previous agreement) with potential further down-selection:
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 
· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling


In our understanding, both Alt 1 and Alt 4 could work. But for Alt4, it is too complex. There are too many combinations of NACK-only, e.g., the combination of 3 TBs, 4 TBs. Then if following Alt4, multiple specific sequences are needed. The spec work is very huge. In addition, considering PUCCH resources for NACK-only is typically common to group member UEs, Alt4 would require all UEs with the same number of TBs configuration. However, in our understanding, it is not practical for the sake that different UEs may support different number of MBS services. Regarding the PUCCH resource issue for Alt1, in RAN1#106b-e, we agreed that either one of ACK/NACK based feedback and NACK-only can be configured, and corresponding PUCCH resources can be optionally configured. If not configured, PUCCH resources for unicast can be used by default. So for Alt1, PUCCH resources configured for unicast can be utilized to carry the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. There is no PUCCH capacity issue. Thus, we slightly prefer Alt1.
Proposal 2: When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, support Alt 1.

· HARQ-ACK feedback for multicast SPS
Regarding the feedback option of the activation group-common PDCCH, last meeting the following agreement has been achieved [4], but there is no consensus on whether no feedback can be configured. 
	Agreement
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported.


Indeed, if no feedback, gNB may not be able to identify whether UE missed the activation group-common PDCCH, and further could not identify whether UE could receive the SPS group-common PDSCH w/o PDCCH. Thus, it seems to be natural to reuse the rule of activation PDCCH for unicast SPS where ACK/NACK based feedback is supported by default. However, in our understanding, the reliability of activation group-common PDCCH is much higher than unicast PDCCH, and there is no comparability between them. In addition, if SPS PDSCH w/o PDCCH can be configured with no feedback, there is no reason to restrict activation group-common PDCCH must be configured with ACK/NACK based feedback, for the sake that in general the reliability of group-common PDCCH is higher than group-common PDSCH. The restriction also would make gNB inflexibility. Thus, in our mind, no feedback can be supported for the activation group-common PDCCH.
Proposal 3: For multicast SPS activation/deactivation PDCCH, ACK/NACK based feedback can be enabled/disabled.
Last meeting, regarding PUCCH resource selection when HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed with the same priority, after some discussion, we have the following agreement:
	Agreement
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.


In our understanding, both option 1and option 2 can work. But considering PUCCH resource configuration for unicast is relatively more flexible, and the resource size can be larger, we slightly prefer option 1.
Proposal 4: 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, support option 1.
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[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this paper, we provide our opinions on mechanisms to improve reliability of NR MBS with the following proposals:
Proposal 1: For multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority,
· For Type-1 codebook, support option 1-1;
· For Type-2 codebook, support option 2-1.
Proposal 2: When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, support Alt 1.
Proposal 3: For multicast SPS activation/deactivation PDCCH, ACK/NACK based feedback can be enabled/disabled.
Proposal 4: 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, support option 1.
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