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1.	Introduction
In this document, we provide our views on improving reliability of MBS for RRC_CONNECTED UEs 
2.	Discussion
2.1 PUCCH resource for NACK-only based feedback

	Agreement:  (RAN1 #104e)
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.

Conclusion: (RAN1 #105e)
PUCCH resource for NACK-only can be shared by UEs transmitting the NACK-only based HARQ-ACK feedback.



For NACK-only PUCCH resource determination, we had an agreement to further study details. Up to RAN #105e meeting, we only had a conclusion that PUCCH resource can be shared by UEs, but we haven’t discussed whether or not a base station can configure different PUCCH resources to different sub-group of UEs in the same MBS group.
In our opinion, if a base station can configure different PUCCH resources to different sub-group of UEs in the same MBS group, it allows network to group UEs according to their channel condition, UE capability, or other relevant metrics. In this case, although the base station doesn’t know the exact UE who reports NACK, it still can adjust transmission parameters of a retransmission to a sub-group of UEs according to the metric. 

Proposal 1: For NACK-only based HARQ-ACK feedback for multicast, it is up to network to configure multiple orthogonal PUCCH resources among UEs within the same group, where each PUCCH resource can be shared by plural UEs.

2.2 SPS activation/deactivation

	Agreement: (RAN1 #105e)
Support NACK-only based HARQ-ACK feedback at least for multicast SPS PDSCH without PDCCH scheduling.
· FFS for SPS activation/deactivation. 



In the last meeting, RAN1 has agreed to support NACK-only based HARQ feedback to SPS. The major issue for now is the SPS activation/deactivation procedures. In the legacy SPS configuration with ACK/NACK based HARQ feedbacks, a base station would send a SPS activating DCI to a UE. Then the base station determines that the SPS configuration has been activated by the UE based on HARQ feedbacks of SPS PDSCHs that is activated by the activating DCI.
However, in NACK-only based HARQ feedback, UE will not report HARQ feedback when correctly receiving SPS PDSCHs or miss detecting the activating DCI. Thus, network may not know whether or not a UE in the MBS group has correctly activated the SPS configuration. 
Observation 1: In NACK-only based SPS, network may not know whether or not a UE in the MBS group has correctly activated the SPS configuration.
One solution can be applied without any new features is that network simply sends the SPS activating/deactivating command multiple times or periodically. This method can be applied when the data integrity is not the top priority, for example, live streaming service. Miss detecting data under bad channel conditions is acceptable and can be expected. It is a pure network implementation without any spec impact.
Another solution is to adopt similar activating/deactivating procedures as Type-1 configure grant, namely activating/deactivating by RRC signaling. In this case, network would know the SPS configuration has been activated by the UE according to the HARQ feedback of the PDSCH carrying the activing RRC signal.
Proposal 2: For SPS activation with NACK-only based HARQ feedback, consider following options.
· Option 1: MBS SPS is activated by a group common DCI. Handling the missing of group common DCI is based on network implementation.
· Option 2: SPS is activated by RRC signaling (i.e. similar to the Type-1 configured grant)
· Option 3: UE reports ACK/NACK based HARQ feedback to the SPS activation command in a UE specific PUCCH resource, and reports NACK-only base HARQ feedback to the SPS PDSCH transmission in group common PUCCH resource.
· FFS: details  
Likewise, networks also needs to know whether a UE of the MBS group has been correctly SPS deactivated or not. In legacy SPS deactivation procedure, UE will send ACK/NACK feedback of the deactivating DCI. However, it does not work with NACK-only based HARQ feedback. Similar to the proposal of SPS activation, Option-1 and Option-3 in the proposal 2 can be applied. 
As for RRC solution (Option-2), one possible method is to configure an explicit SPS transmission length to a UE. Thus, the UE can set a timer or counter based on the configured SPS transmission length. Then, the UE can determine to deactivate the SPS when the timer or counter expires.
Proposal 3: For SPS deactivation with NACK-only based HARQ feedback, consider following options
· Option 1: MBS SPS can be deactivated by a group common DCI, handling the missing of the group common DCI missing is based on network implementation
· Option 2: Network provides the MBS SPS transmission length information in the activating DCI. UE deactivates the SPS according to the indicated length.
· Options 3: Apply ACK/NACK based HARQ feedback to the SPS deactivation command, and NACK-only base HARQ feedback to the SPS PDSCH transmission.
· FFS: details

3.	Conclusion
Proposal 1: For NACK-only based HARQ-ACK feedback for multicast, it is up to network to configure multiple orthogonal PUCCH resources among UEs within the same group, where each PUCCH resource can be shared by plural UEs.
Observation 1: In NACK-only based SPS, network may not know whether or not a UE in the MBS group has correctly activated the SPS configuration.
Proposal 2: For SPS activation with NACK-only based HARQ feedback, consider following options.
· Option 1: MBS SPS is activated by a group common DCI. Handling the missing of group common DCI is based on network implementation.
· Option 2: SPS is activated by RRC signaling (i.e. similar to the Type-1 configured grant)
· Option 3: UE reports ACK/NACK based HARQ feedback to the SPS activation command in a UE specific PUCCH resource, and reports NACK-only base HARQ feedback to the SPS PDSCH transmission in group common PUCCH resource.
· FFS: details  
Proposal 3: For SPS deactivation with NACK-only based HARQ feedback, consider following options
· Option 1: MBS SPS can be deactivated by a group common DCI, handling the missing of the group common DCI missing is based on network implementation
· Option 2: Network provides the MBS SPS transmission length information in the activating DCI. UE deactivates the SPS according to the indicated length.
· Options 3: Apply ACK/NACK based HARQ feedback to the SPS deactivation command, and NACK-only base HARQ feedback to the SPS PDSCH transmission.
· FFS: details

