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1 Introduction

Following agreements are made on HARQ-ACK scheme for RRC_CONNECTED UEs for MBS in RAN1#103-e meeting [1].
Agreements:

For RRC_CONNECTED UEs receiving multicast, at least for PTM scheme 1, support at least one of the following:

· ACK/NACK based HARQ-ACK feedback for multicast, 

· From per UE perspective, UE feedback ACK or NACK. 

· From UEs within the group perspective, 

· FFS: PUCCH resource configuration for ACK/NACK feedback e.g., shared or separate PUCCH resources. 

· FFS details including conditions for it to be used

· NACK-only based HARQ-ACK feedback for multicast, 

· From per UE perspective, UE only feedback NACK. 

· From UEs within the group perspective,
· FFS: PUCCH resource configuration for NACK only feedback. 

· FFS details including conditions for it to be used

· To decide in RAN1#104-e whether or not to support only one or both of the above schemes

· If both are supported, FFS configuration/selection of ACK/NACK-based and NACK-only based HARQ-ACK feedback 
Agreements:

Enabling/disabling HARQ-ACK feedback for MBS is supported, further down-select between:

· Option 1: DCI

· Option 2: RRC configures enabling/disabling

· Option 3: RRC configures the enabling/ disabling function and DCI indicates enabling /disabling

· FFS: Option 4: MAC-CE indicates enabling/disabling

· FFS: Option 5: RRC configures the enabling/ disabling function and MAC-CE indicates enabling /disabling

In this contribution, we discuss on mechanisms to improve reliability for RRC_CONNECTED UEs for MBS.
2 Mechanisms to improve reliability for RRC_CONNECTED UEs
In the last meeting via e-mail discussion and GTW session, intensive discussion was made on mechanisms to improve reliability for RRC_CONNECTED UEs, especially on HARQ-ACK schemes. As a result of intensive discussion, two solutions have been found and decision is needed whether or not to support only one or both of two solutions:
· ACK/NACK based HARQ-ACK feedback for multicast, 

· From per UE perspective, UE feedback ACK or NACK. 

· From UEs within the group perspective, 

· FFS: PUCCH resource configuration for ACK/NACK feedback e.g., shared or separate PUCCH resources. 

· FFS details including conditions for it to be used

· NACK-only based HARQ-ACK feedback for multicast, 

· From per UE perspective, UE only feedback NACK. 

· From UEs within the group perspective,
· FFS: PUCCH resource configuration for NACK only feedback. 

· FFS details including conditions for it to be used

A direction of the decision is not to down select one solution but to consider one or both. Therefore, we need to consider use cases and value of each solution rather than try to compare pros and cons of one to that of the other. 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. ACK/NACK based HARQ-ACK feedback scheme is a kind of legacy operation. From network perspective, it could be useful when gNB wants to retransmit the TB depending on HARQ-ACK/NACK ratio of the TB. Moreover, it could provide accurate information on success or failure of the TB transmission considering the case when the UEs fail to receive the scheduling information. 
Observation1: ACK/NACK based HARQ-ACK feedback and NACK-only based HARQ-ACK feedback have their own use cases. 
In terms of UE complexity, each scheme has very similar structure for UE’s operation. UE may require a decision logic whether to transmit ACK feedback or not. Implementing both solutions may not be a problem in terms of UE complexity.
Observation2: UE complexity caused by implementing both schemes is negligible.
Considering above observations, it is natural to support both ACK/NACK based and NACK-only based HARQ-ACK feedback for multicast.
Proposal1: Support both ACK/NACK based HARQ-ACK feedback and NACK-only based HARQ-ACK feedback for multicast.
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 is depended 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 HARQ-ACK feedback scheme. 
Proposal2: Support at least RRC configuration for UEs to decide which HARQ-ACK feedback scheme to use.

3 Conclusion
In this contribution, we discussed mechanisms to improve reliability for RRC_CONNECTED UEs and provide following proposals. 
Proposal1: Support both ACK/NACK based HARQ-ACK feedback and NACK-only based HARQ-ACK feedback for multicast.
Proposal2: Support at least RRC configuration for UEs to decide which HARQ-ACK feedback scheme to use.
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