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1. Introduction
 In the RAN1 #106-e meeting, the following agreements were reached on MBS reliability enhancement [1]: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

Agreement:
Update the WA made in RAN1#105-e meeting regarding enabling/disabling HARQ-ACK feedback as follows:
Working assumption:
For enabling/disabling ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast via dynamic group-common PDSCH:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether ACK/NACK based HARQ-ACK feedback is enabled/disabled 
· Otherwise, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured by RRC signaling. 
· FFS details on RRC signaling and group-common DCI indicating. 
· FFS whether/how this option is extended to apply to NACK-only based feedback and multiple G-RNTI cases. 
· FFS the relation to the HARQ-ACK codebook types and HARQ-ACK codebook construction.
· FFS the relation to the enabling/disabling ACK/NACK based HARQ-ACK feedback for retransmission.  
· FFS whether/how to allow UE not to react to the DCI signaling, but instead follow UE-specific RRC configuration for HARQ feedback.
· FFS whether/how to apply it to SPS group-common PDSCH.
· UE capability for enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback is introduced and FFS details. 
· Note: It is up to network implementation to avoid any potential HARQ ACK mismatch between different UEs in the same multicast group


In this contribution, we provide our views on the potential reliability enhancements to support the NR multicast and broadcast.

2. Discussion
For scheduling the MBS retransmission, using group-common PDCCH, i.e., PTM transmission scheme 1, has the advantage of low signaling overhead when the number of the UEs to be scheduled is large. However, as another option, using UE-specific PDCCH to schedule the PDSCH for MBS, e.g., using PTP transmission or PTM transmission scheme 2, may be beneficial in some cases, e.g., when the number of the UEs to be scheduled is small, for the purpose of improving the robustness of the DCI transmission, etc. Therefore, we propose PTM transmission scheme 2 should be supported for retransmission for MBS.

Proposal 1: PTM transmission scheme 2 should be supported for MBS retransmission. 

Both ACK/NACK based HARQ feedback scheme and NACK only based HARQ feedback scheme are supported for NR MBS. Also, a UE may receive the MBS service and unicast service simultaneously. In some cases, a PUCCH resource allocated for an MBS transmission e.g., TB 1, using NACK only HARQ feedback may colloid with a PUCCH resource allocated for a transmission (either MBS or unicast), e.g., TB 2, using ACK/NACK HARQ feedback. Behaviour need to be defined for the UE to handle this case. As the PUCCH resource for NACK only HARQ is shared by many UEs, it is more reliable for the UE to multiplex the HARQ feedback for TB 1 on the PUCCH resource allocated for TB 2 as it is dedicated to the UE. 
   
Proposal 2: When a PUCCH resource allocated for an MBS transmission (1st transmission) using NACK only HARQ feedback collides with a PUCCH resource allocated for a transmission (2nd transmission) using ACK/NACK HARQ feedback, the UE multiplexes the HARQ feedback for the 1st transmission on the PUCCH resource allocated for the 2nd transmission. 

Another question is when the UE performs the multiplexing, what type, e.g., NACK only or ACK/NACK based, HARQ feedback should be used for the TB 1. As the PUCCH resource is dedicated to the UE, we think, instead of still sending NACK only based feedback, it will be beneficial for the UE to send ACK/NACK based feedback for TB 1. By doing this, it can help gNB know the accurate HARQ feedback result for TB1 which can help the gNB to make better decision on the scheduling and rescheduling.

Proposal 3: When a UE multiplexes the HARQ feedback for the 1st transmission on the PUCCH resource allocated for the 2nd transmission, instead of generating the NACK only feedback, the UE generates the ACK/NACK based HARQ feedback for the 1st transmission and multiplexes it on the PUCCH. 

Similar issue occurs for the case when a PUCCH resource allocated for an MBS transmission e.g., TB 1, using NACK only HARQ feedback may colloid with a PUSCH transmission. We think the similar behaviour can be used. So, we propose the following proposals. 

Proposal 4: When a PUCCH resource allocated for an MBS transmission (1st transmission) using NACK only HARQ feedback collides with a PUSCH transmission, the UE multiplexes the HARQ feedback for the 1st transmission on the PUSCH resource. 
Proposal 5: When a UE multiplexes the HARQ feedback for the 1st transmission on the PUSCH resource, instead of generating the NACK only feedback, the UE generates the ACK/NACK based HARQ feedback for the 1st transmission and multiplexes it on the PUSCH. 


It was agreed that the NACK-only based HARQ-ACK feedback is supported at least for the multicast SPS PDSCH without PDCCH scheduling and the ACK/NACK based HARQ-ACK feedback is supported for the multicast SPS PDSCH with and without PDCCH scheduling. Similar to dynamic scheduling, for SPS, ACK/NACK based and NACK-only based HARQ-ACK feedback have their pros and cons, and have the use cases that are more suitable. So, NACK-only based HARQ-ACK feedback should also be supported for MBS SPS PDSCH with PDCCH scheduling.  

[bookmark: _Hlk79005028]Proposal 6: NACK-only based HARQ-ACK feedback should be supported for MBS SPS PDSCH with PDCCH scheduling. 

As the gNB needs to activate or deactivate a group of UEs in MBS SPS, it is also important to enhance the reliability of the activation DCI and deactivation DCI. In the past meeting, it was agreed to retransmit the activation commands to improve the reliability. To let the gNB know which UEs miss the activation DCI and the deactivation DCI, HARQ-ACK feedback for MBS SPS activation DCI and deactivation DCI should be supported. 

Proposal 7: Support HARQ-ACK feedback for MBS SPS activation DCI and deactivation DCI. 


3. Conclusion
In this contribution, we have the following proposals
Proposal 1: PTM transmission scheme 2 should be supported for MBS retransmission. 
Proposal 2: When a PUCCH resource allocated for an MBS transmission (1st transmission) using NACK only HARQ feedback collides with a PUCCH resource allocated for a transmission (2nd transmission) using ACK/NACK HARQ feedback, the UE multiplexes the HARQ feedback for the 1st transmission on the PUCCH resource allocated for the 2nd transmission. 
Proposal 3: When a UE multiplexes the HARQ feedback for the 1st transmission on the PUCCH resource allocated for the 2nd transmission, instead of generating the NACK only feedback, the UE generates the ACK/NACK based HARQ feedback for the 1st transmission and multiplexes it on the PUCCH. 
Proposal 4: When a PUCCH resource allocated for an MBS transmission (1st transmission) using NACK only HARQ feedback collides with a PUSCH transmission, the UE multiplexes the HARQ feedback for the 1st transmission on the PUSCH resource. 
Proposal 5: When a UE multiplexes the HARQ feedback for the 1st transmission on the PUSCH resource, instead of generating the NACK only feedback, the UE generates the ACK/NACK based HARQ feedback for the 1st transmission and multiplexes it on the PUSCH. 
Proposal 6: NACK-only based HARQ-ACK feedback should be supported for MBS SPS PDSCH with PDCCH scheduling. 
Proposal 7: Support HARQ-ACK feedback for MBS SPS activation DCI and deactivation DCI. 
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