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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	NACK-only based HARQ feedback
	RAN1 #106b-e
1st Agreement:
For UE supporting both ACK/NACK based and NACK-only based feedback for multicast, for the same G-RNTI, support the following
· UE can be configured with either ACK/NACK based or NACK-only feedback for a single G-RNTI.
· Note: Case1-1: if configured with ACK/NACK based feedback, UE can be optionally configured a separate PUCCH-Config/PUCCH-ConfigurationList for multicast. Otherwise, PUCCH-Config/PUCCH-ConfigurationList for unicast applies (This has been agreed.)
· Case 1-2: if configured with NACK-only based feedback, when separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only is not configured, PUCCH-Config/PUCCH-ConfigurationList for unicast applies.  

2nd Agreement:
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for HARQ-ACK feedback/CSI for unicast for the same priority or PUSCH transmission for the same priority, support UE multiplexing the NACK-only based feedback with the HARQ-ACK feedback/CSI on PUCCH or on to PUSCH by transforming NACK-only into the ACK/NACK HARQ bit. 
· This applies to at least the case of the feedback addressing one TB. NACK-only based feedback for more than one TBs is to be handled separately. 
· Note: When the TB is correctly decoded, the ACK will be transmitted and multiplexed with others. 
· FFS: The case of PUCCH for SR. 




As shown in the 1st agreement above, RAN1 has agreed that if a UE is configured with NACK-only feedback without a separate PUCCH-Config/PUCCH-ConfigurationList configuration, the UE applies the unicast configuration for MBS PUCCH transmission. However, it should be clarified that if the UE received a DCI with CRC scrambled by G-RNTI indicating a PUCCH resource that is outside of CFR, how should the UE response?
Observation 1: The UE behavior is not clear when a UE is configured with NACK-only feedback without a separate PUCCH-Config/PUCCH-ConfigurationList configuration and scheduled to transmit a PUCCH that is outside of CFR.
According to the 2nd agreement above, if a NACK-only feedback collides with a unicast feedback in the same slot and with the same priority, the UE transforms NACK-only feedback into ACK/NACK and multiplexes it with the unicast feedback. In our view, the transforming method can also be applied to the issue described in the observation above.
Proposal 1: If a UE is configured with NACK-only feedback without a separate PUCCH-Config/PUCCH-ConfigurationList configuration, the UE transforms the NACK-only into ACK/NACK, if the scheduled PUCCH resource is outside of the CFR. 
	RAN1 #106b-e
3rd Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, further decide based on the following subset of alternatives (from previous agreement) with potential further down-selection:
· 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


The agreement above discuss an issue when more than one NACK-only based feedbacks collide in the same PUCCH slot. Alts 2, 3 and 5 has been precluded in the last meeting, and the group aims for down selection in this meeting. From our perspective, the issue can be separated into several cases. 
Case 1, all the NACK-only based feedback are scheduled by the same G-RNTI, thus multiple UEs in this MBS group would have to transmit feedback in the same PUCCH slot. In this case, if Alt1 refers to allocating orthogonal resource to each UE in the CFR, it contradicts to the motivation of introducing NACK-only feedback (i.e. insufficient PUCCH resource in CFR). However, if one of the PUCCH resource is allocated in unicast PUCCH resource (i.e. outside the CFR), then Alt1 can be supported based on rules in the 2nd agreement and our proposal 1 discussed earlier.
Proposal 2: Alt1 can be supported if at least one of the PUCCH resource is UE specific PUCCH resource.
Case 2, at least one NACK-only based feedback is scheduled by different G-RNTI (i.e. UE consuming multiple MBS simultaneously). In this case, different UE may consume different MBS combinations, it is impossible to share a PUCCH resource
Proposal 3: For UE consuming multiple MBS simultaneously, the UE does not expect to transmit multiple NACK-only based HARQ feedback scheduled by different G-RNTI in the same PUCCH slot.    
[bookmark: _GoBack]2.2	SPS activation/deactivation
	RAN1 #104e
Agreement:
Confirm the working assumption: 
For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state,
· At least group-common PDCCH is supported
· FFS: Whether and how to address the missed activation and deactivation
· FFS: Whether UE-specific PDCCH is supported for activation/deactivation
RAN1 #105e
Agreement:
Support NACK-only based HARQ-ACK feedback at least for multicast SPS PDSCH without PDCCH scheduling.
· FFS for SPS activation/deactivation. 
RAN1 #106b-e
Proposal 5.3
For multicast SPS activation/deactivation, only support ACK/NACK based feedback.
· FFS: the ACK/NACK based feedback can be enabled/disabled.


In meeting #104e, the group has agreed to use group-common PDCCH for SPS activation/deactivation, and FFS the UE-specific PDCCH. With this agreement, when gNB receives a NACK from a UE, the gNB can retransmit the activation/deactivation command by using group-common PDCCH. As for UE configured with NACK-only based feedback for SPS PDSCH without PDCCH scheduling, the UE may not able to transmit the NACK if the UE missed the activation/deactivation DCI. However, if UE specific PUCCH resource can be utilized by UE configured with NACK-only to transmit ACK/NACK, gNB should able to activate/deactivate these UE individually.  
Proposal 4: Support UE specific PDCCH for SPS activation/deactivation, at least for UE configured with NACK-only based feedback
Another solution is to allow UE configured with NACK-only to transform the NACK into ACK/NACK while receiving SPS activation/deactivation command. With the 2nd agreement listed in section 2.1, if a NACK-only feedback collides with a unicast feedback in the same slot, the UE can transform the NACK feedback into ACK/NACK and multiplex with the unicast feedback. It can also apply to this case in response of receiving multicast SPS activation/deactivation command. However, if there is no unicast feedback collided in the same slot; NW should have another way to receive ACK/NACK from UE configured with NACK-only based feedback. For example, UE configured with NACK-only based feedback can transform NACK into ACK/NACK if the scheduled PUCCH resource is a UE specific PUCCH resource. A PRI index can be configured as a shared PUCCH resource to a batch of UE, but referring to UE-specific PUCCH resource to other UE. Thus, NW can confirm the reception of the multicast SPS activation/deactivation of each UE by scheduling the retransmission the activation/deactivation command with different PRI index. 
Proposal 5: For multicast SPS activation/deactivation, UE configured with NACK-only based feedback can transform NACK into ACK/NACK if the scheduled PUCCH resource is a UE specific resource.
3.	Conclusion
Observation 1: The UE behavior is not clear when a UE is configured with NACK-only feedback without a separate PUCCH-Config/PUCCH-ConfigurationList configuration and scheduled to transmit a PUCCH that is outside of CFR.
Proposal 1: If a UE is configured with NACK-only feedback without a separate PUCCH-Config/PUCCH-ConfigurationList configuration, the UE transforms the NACK-only into ACK/NACK, if the scheduled PUCCH resource is outside of the CFR. 
Proposal 2: Alt1 can be supported if at least one of the PUCCH resource is UE specific PUCCH resource.
Proposal 3: For UE consuming multiple MBS simultaneously, the UE does not expect to transmit multiple NACK-only based HARQ feedback scheduled by different G-RNTI in the same PUCCH slot.    
Proposal 4: Support UE specific PDCCH for SPS activation/deactivation, at least for UE configured with NACK-only based feedback
Proposal 5: For multicast SPS activation/deactivation, UE configured with NACK-only based feedback can transform NACK into ACK/NACK if the scheduled PUCCH resource is a UE specific resource.

