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1 Introduction

Following agreements and working assumption have been made on HARQ-ACK feedback method for multicast of RRC_CONNECTED UEs in RAN1#104-e, RAN1#104bis-e, and RAN1#105-e meeting [1]-[3].
Agreement:
Support NACK-only based HARQ-ACK feedback for RRC_CONNECTED UEs receiving multicast. 
Agreement:
Support NACK-only based HARQ-ACK feedback at least for multicast SPS PDSCH without PDCCH scheduling.

· FFS for SPS activation/deactivation. 

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.
In this contribution, we discuss on HARQ-ACK feedback scheme for multicast of RRC_CONNECTED UEs.
2 HARQ-ACK feedback scheme for multicast of RRC_CONNECTED UEs
In the last RAN1 meetings, agreements on supporting of NACK-only HARQ-ACK feedback for RRC_CONNECTED UEs at least for multicast SPS PDSCH without PDCCH scheduling have been made. As a result, Rel-17 MBS has two solutions for HARQ-ACK feedback: ACK/NACK based and NACK-only based HARQ-ACK feedback scheme. Therefore, UEs are required to be indicated by gNB which HARQ-ACK feedback scheme they should use for MBS. If usage of HARQ-ACK feedback scheme depends on network operation policy which would be semi-static. Dynamic changes of HARQ-ACK feedback scheme may not be required. Therefore, UEs will require at least RRC configuration for decision of the HARQ-ACK feedback scheme. 
Proposal1: Support at least RRC configuration for UEs to indicate HARQ-ACK feedback scheme to use.

Regarding method for enabling/disabling HARQ-ACK feedback, combination of RRC configuration and DCI indication can provide full flexibility. If only RRC configuration based enabling/disabling is supported, network can’t dynamically control the feedback overhead for HARQ-ACK feedback whereas it is possible when DCI based indication is supported. Therefore, for enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UEs receiving multicast, RRC signalling configures the enabling/disabling function of DCI indicating the enabling/disabling HARQ-ACK feedback is preferred. Therefore, working assumption on enabling/disabling HARQ-ACK feedback with DCI based indication need to be confirmed.
Proposal2: Confirm the 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.
An agreement made on support of NACK-only based HARQ-ACK feedback at least for multicast SPS PDSCH without PDCCH scheduling. However, since the main motivation of the NACK-only based HARQ-ACK feedback is to reduce the feedback overhead, it is natural to support it on multicast PDSCH with PDCCH scheduling if no serious issue is found. 
Proposal3: Support NACK-only based HARQ-ACK feedback for multicast PDSCH with PDCCH scheduling

As explained above, combination of RRC configuration and DCI indication can provide flexibility for enabling/disabling HARQ-ACK feedback. Therefore, if NACK-only based HARQ-ACK feedback for multicast PDSCH with PDCCH scheduling is supported, it is natural to support DCI indication for enabling/disabling NACK-only based HARQ-ACK feedback.
Proposal4: Support DCI indication for enabling/disabling NACK-only based HARQ-ACK feedback.
Considering the fact that MBS is a kind of point-to-multipoint service, it is natural to not support HARQ-ACK feedback when the RRC configuration for HARQ-ACK feedback scheme is not configured. Moreover, since Rel-17 MBS supports two HARQ-ACK solutions, default operation when corresponding RRC configuration is not configured would be HARQ-ACK feedback off.
Proposal5: The default operation when RRC configuration on HARQ-ACK feedback scheme is not configured is HARQ-ACK feedback off. 
3 Conclusion
In this contribution, we discussed HARQ-ACK feedback scheme for multicast of RRC_CONNECTED UEs and provide following proposals. 
Proposal1: Support at least RRC configuration for UEs to indicate HARQ-ACK feedback scheme to use.

Proposal2: Confirm the 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.
Proposal3: Support NACK-only based HARQ-ACK feedback for multicast PDSCH with PDCCH scheduling

Proposal4: Support DCI indication for enabling/disabling NACK-only based HARQ-ACK feedback.
Proposal5: The default operation when RRC configuration on HARQ-ACK feedback scheme is not configured is HARQ-ACK feedback off. 
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