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1. Introduction
In the RAN1 #103-e meeting, the following agreements were reached on MBS reliability enhancement [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, further down-select between:
· 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
Agreements:
From the perspective of RRC_CONNECTED UEs receiving multicast, at least for PTM scheme 1 initial transmission, retransmission supports, for the purpose of down-selection, options are:
· Option 1: group-common PDCCH scheduled group-common PDSCH
· Option 2: UE-specific PDCCH scheduled PDSCH
· Alt 1: PDSCH is UE-specific PDSCH
· Alt 2: PDSCH is group-common PDSCH
· Option 3: both option 1 and option 2
· FFS other options
· FFS CBG based retransmission



In this contribution, we provide our views on the potential reliability enhancements to support the NR multicast and broadcast.

2. Discussion
In the RAN1 #103-e meeting, it has been agreed to further discuss the ACK/NACK based HARQ-ACK feedback and the NACK-only based HARQ-ACK feedback for MBS, where both schemes have pros and cons. 
For the NACK only based HARQ feedback scheme, shared resource is allocated for all the UEs to send NACK. By doing this, the number of required resources is much lower and the signaling overhead is also lower as compared to ACK-NACK based scheme. However, in NACK only based HARQ feedback scheme the gNB can’t know which UEs send the NACK. A more severe problem is if the UE misses the scheduling DCI, the UE will not send any feedback. From the transmitter side, since it doesn’t receive any feedback, transmitter will assume that the transmission succeeds. As a result, there will be misunderstanding between the transmitter and the receiver which will cause problem to the system. 
For the legacy ACK-NACK based HARQ feedback scheme, each UE will have dedicated resource to send HARQ feedback. So, the gNB can know which UEs send ACK and which UEs send NACK. However, such benefit either comes with the price of less scheduling flexibility, e.g., as what has been agreed for NR V2X, the association between the PSSCH and PSFCH is fixed and the gNB can’t schedule the PSFCH resources for each UE freely; or comes with the price of high signaling overhead, e.g., if the gNB wants to flexibly schedule the resources for each UE to send feedback, it will require large amount of bits in the DCI. Since each UE will be allocated with dedicated resource for HARQ feedback, the resources needed to send the feedback for ACK-NACK based HARQ feedback scheme is much higher comparing to the NACK only based scheme. Also, the ACK-NACK based scheme doesn’t work well when the gNB doesn’t know how many UEs are within the group.
Considering the pros and cons of the above two schemes, shared ACK-NACK based HARQ feedback should be considered. In the shared ACK-NACK based scheme, two resources are allocated to the UEs, one resource is shared by all the UEs to send ACK and the other resource is shared by all the UEs to send NACK. Comparing to the NACK only based scheme, it can solve the misunderstanding issue occurred in NACK only based case while without significantly increasing the required signaling overhead and the resource. Therefore, we propose only ACK/NACK based HARQ-ACK feedback scheme needs to be supported in MBS. Both legacy ACK-NACK based HARQ feedback scheme and the shared ACK-NACK based HARQ feedback scheme should be supported to serve different use cases. 

Proposal 1: Only ACK/NACK based HARQ-ACK feedback scheme needs to be supported for MBS. 
Proposal 2: Both legacy ACK-NACK based HARQ feedback scheme and the shared ACK-NACK based HARQ feedback scheme are supported to serve different use cases. 


In some NR broadcast use cases, e.g., public safety, maintaining high reliability is also very important. Supporting HARQ feedback for NR broadcast to improve the reliability may be considered, where such procedure may be based on the best effort.

Proposal 3: HARQ feedback for NR broadcast service to improve the reliability is considered for the UEs in RRC_CONNECTED state.


In the RAN1 #103-e meeting, HARQ-ACK feedback enabling/disabling for MBS is supported and 5 different enabling/disabling options have been discussed for further down-selection. In our view, option 3, i.e., RRC configures the enabling/ disabling function and DCI indicates enabling /disabling, is more beneficial as it can provide more flexibility for the network to enable/disable the HARQ feedback. 

Proposal 4: For MBS HARQ-ACK feedback enabling/disabling, option 3 (i.e., RRC configures the enabling/ disabling function and DCI indicates enabling /disabling) is supported. 


For retransmission, option 1 (i.e., using group-common PDCCH scheduled group-common PDSCH) is a straightforward approach which is beneficial for the case when the number of UEs is large. Meanwhile, option 2 (i.e., using UE-specific PDCCH scheduled PDSCH) is also beneficial for some cases, e.g., in improving the reliability of the retransmission. Therefore, we think option 3 (i.e., both option 1 and option 2) should be supported. 
Proposal 5: For retransmission, option 3 (i.e., both option 1 and option 2) is supported. 


3. Conclusion
In this contribution, we have the following proposals
Proposal 1: Only ACK/NACK based HARQ-ACK feedback scheme needs to be supported for MBS. 
Proposal 2: Both legacy ACK-NACK based HARQ feedback scheme and the shared ACK-NACK based HARQ feedback scheme are supported to serve different use cases. 
Proposal 3: HARQ feedback for NR broadcast service to improve the reliability is considered for the UEs in RRC_CONNECTED state.
Proposal 4: For MBS HARQ-ACK feedback enabling/disabling, option 3 (i.e., RRC configures the enabling/ disabling function and DCI indicates enabling /disabling) is supported. 
Proposal 5: For retransmission, option 3 (i.e., both option 1 and option 2) is supported. 
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