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1 Introduction

Following agreements have been made on HARQ-ACK scheme for MBS in RAN1#104-e meeting [1].
Agreement:
For RRC_CONNECTED UEs receiving multicast, support the following:

· ACK/NACK based HARQ-ACK feedback for multicast, 
· It is up to network to configure orthogonal PUCCH resources among UEs within the same group. 
· FFS: NACK-only based HARQ-ACK feedback for multicast, 

· It is up to network to configure the PUCCH resources and the PUCCH resources can be shared among UEs within the same group. 

· FFS details. 

Agreement:
For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, 
· Option 3: RRC signalling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.

· If RRC signalling configures the function, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 

· FFS details on RRC signalling and DCI indicating. 

· If RRC signalling does not configure the function, DCI does not indicate enabling/disabling the HARQ-ACK feedback.

· FFS whether enabling or disabling the feedback is the default mode. 

· Option 2: RRC indicates enabling/disabling.

· FFS: whether down-selection between option 3 and option 2 is needed or support the both options. 

· FFS: enabling/disabling by MAC-CE.
In this contribution, we discuss on HARQ-ACK feedback method for MBS.
2 HARQ-ACK feedback method for MBS
From the previous meeting, intensive discussion was made on HARQ-ACK feedback schemes for MBS. As a result of the discussion, ACK/NACK based HARQ-ACK feedback is agreed to be supported whereas FFS for the NACK-only based HARQ-ACK feedback scheme. However, NACK-only based HARQ-ACK feedback scheme has strong motivation to be supported due to its reduced feedback overhead. Moreover, from gNB perspective it could be useful when gNB wants to retransmit the TB at least one UE fail to decode the TB. Moreover, gNB can retransmit the TB to UEs who sent NACK in the HARQ-ACK feedback whereas a method for retransmission needs to be discussed separately. 
Observation1: NACK-only based HARQ-ACK feedback have strong motivation to be supported. 
In terms of UE complexity, NACK-only based HARQ-ACK feedback method is kind of subset of the ACK/NACK based HARQ-ACK feedback scheme. It can be simply implemented by disabling ACK reporting function of the UE in ACK/NACK based HARQ-ACK feedback method. Network can decide whether to use ACK/NACK based or NACK-only based feedback scheme based on its own strategy. 
Observation2: UE complexity caused by additionally implementing the NACK-only based scheme is negligible.
Considering above observations, it is natural to support NACK-only based HARQ-ACK feedback scheme for Rel-17 MBS.
Proposal1: Support NACK-only based HARQ-ACK feedback scheme for MBS.
If both ACK/NACK based and NACK-only based HARQ-ACK feedback schemes are supported, UEs are required to be indicated by gNB which HARQ-ACK feedback scheme they should use. If usage of HARQ-ACK feedback scheme depends on network operation policy, 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. 
Proposal2: Support at least RRC configuration for UEs to decide which HARQ-ACK feedback scheme to use.

Regarding to 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 can do when DCI based indication is supported. Therefore, for enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, option 3: RRC signalling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback is preferred. 

Observation3: Dynamic feedback overhead control is possible with DCI based indication in addition to the RRC configuration.
Proposal3: For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, RRC signalling configuration for the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback is supported.
3 Conclusion
In this contribution, we discussed HARQ-ACK feedback method for MBS and provide following proposals. 
Proposal1: Support NACK-only based HARQ-ACK feedback scheme for MBS.
Proposal2: Support at least RRC configuration for UEs to decide which HARQ-ACK feedback scheme to use.

Proposal3: For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, RRC signalling configuration for the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback is supported.
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