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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e to provide MBS in a cell. In the contribution, some open issues on the reliability for NR MBS are discussed with some proposals suggested for approval.

2. [bookmark: _Ref40865202]Open issues on reliability for NR MBS
In the last RAN1 meeting, the following agreement was made with one FFS item.
Agreement
When PUCCH carrying multicast HARQ-ACK only overlaps with PUSCH with the same priority, support UL-DAI indicating the number of HARQ-ACK bits for multicast as defined in Rel-16 for unicast HARQ-ACK. 
· FFS it is applied to a single G-RNTI or applied to all configured G-RNTIs. 

For the FFS item, it’s better that the UL-DAI field for multicast is used to count all initial transmission scheduled by all configured G-RNTIs of UE. Therefore, the following proposal is suggested.
Proposal 1: The UL-DAI field for multicast is applied to all configured G-RNTIs. In other word, the UL-DAI field counts all initial transmissions scheduled by all configured G-RNTIs of UE.

In the last RAN1 meeting, the following agreement was made for both type-1 codebook and type-2 codebook.
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, option 2-2 is preferred. If option 2-2 is used, for the FFS item, it’s better that a single UL DAI field is applied to all configured G-RNTIs of UE. Therefore, the following proposal is suggested.
Proposal 2: If both unicast and multicast HARQ-ACK codebooks are Type-2, the following option is suggested with a note.
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· Note: A single UL DAI field is applied to all G-RNTIs.

In the last RAN1 meeting, the following agreement was made. It’s better to select option 1. Therefore, proposal 3 is suggested.
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.

Proposal 3: 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 is selected.
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.


3. Conclusion
Based on the discussion in the above section, the following proposals are suggested for approval.
Proposal 1: The UL-DAI field for multicast is applied to all configured G-RNTIs. In other word, the UL-DAI field counts all initial transmissions scheduled by all configured G-RNTIs of UE.
Proposal 2: If both unicast and multicast HARQ-ACK codebooks are Type-2, the following option is suggested with a note.
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· Note: A single UL DAI field is applied to all G-RNTIs.
Proposal 3: 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 is selected.
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
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