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RAN#88e has agreed to have the following objective for broadcast/multicast services (MBS) for UEs in RRC_CONNECTED state:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· 

This contribution provides our views on the mechanisms to improve reliability for RRC_CONNECTED UEs.
Discussion
In RAN1 #103-e meeting, the following agreements were achieved for HARQ-ACK feedback: 
	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:
For RRC_CONNECTED UEs receiving multicast, for ACK/NACK based HARQ-ACK feedback if supported for group-common PDCCH scheduling, PUCCH resource configuration for HARQ-ACK feedback from per UE perspective is, down-select one of the following options:
· Option 1: shared with PUCCH resource configuration for HARQ-ACK feedback for unicast
· Option 2: separate from PUCCH resource configuration for HARQ-ACK feedback for unicast
· Option 3: Option 1 or option 2 based on configuration




In Rel-16 unicast PDSCH, after decoding the PDSCH successfully, UE feedbacks ACK for PDSCH. Otherwise, UE feedbacks NACK to the network. According to the dedicated RRC signaling, the UE can use dedicated PUCCH for feedback. UE chooses one PUCCH resource set based on UCI size firstly. Then, UE chooses a PUCCH with a specific resource index in the chosen PUCCH resource set based on the DCI. After decoding the UCI, network can perform the retransmission for UE based on the NACK feedback from UE. 
Regarding the HARQ-ACK feedback mechanism for MBS, two schemes have been listed shown above. For ACK/NACK based feedback scheme, it can almost reuse the framework of the HARQ feedback procedure and configuration for NR unicast. All of the UEs need to feedback ACK or NACK, depends on PDSCH decoding, which can provide high reliability and flexibility for MBS transmission. From the perspective of UEs within the group, we prefer to use separate PUCCH resource so that network can differentiate each user’s feedback. From the perspective of network, it can perform UE-specific retransmission. In addition, the network can perform group-common retransmission if it receives a lot of NACKs.
For NACK-only based feedback scheme, UE feedbacks NACK if decoding the corresponding PDSCH of MBS unsuccessfully. With respect to PUCCH resource configuration for NACK-only feedback, we prefer to use a common PUCCH resource for feedback to minimize resource overhead. 
In our views, the two feedback schemes have different advantages and disadvantages, and these two can complement each other. Thus, we prefer to support both scheme and the network can flexibly choose appropriate feedback mode based on different services and reliability requirements. Thus, we have the following proposal:
Proposal 1: Support both ACK/NACK and NACK-only based feedback schemes.
With respect to the PUCCH resource configuration for ACK/NACK based HARQ-ACK feedback, if supported, there are 3 options shown above. Considering that the unicast and multicast transmission can be coexisted in the same cell, we think Option1 should be supported in terms of high PUCCH resource utilization ratio, and the resource details can be further discussed. Thus, we have the following proposal: 
Proposal 2: For ACK/NACK based feedback, Option1 should be supported for PUCCH resource configuration.
For slot-level repetition, we have the following agreement in the latest RAN1 meeting:
	Agreements:
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]For slot-level repetition for group-common PDSCH of RRC_CONNECTED UEs, for indicating the repetition number, further down-select among:
· Opt 1: by DCI
· Opt 2: by RRC
· Opt 3: by RRC+DCI
· FFS: Opt 4: by MAC-CE
· FFS: Opt 5: by RRC+MAC-CE
· FFS details for each option. 
· FFS further enhancements for configuration of slot-level repetition



For R15, the PDSCH repetition number can be indicated by RRC signaling. In Rel-16 multi-TRP case, the PDSCH repetition number can be indicated by TDRA field in DCI. For indicating the repetition number of group-common PDSCH transmission, in general, we prefer to reuse PDSCH repetition mechanism in NR R15/R16 as much as possible. Thus, we prefer Opt 2 and Opt 3.
Proposal3: For indicating the MBS PDSCH repetition number, support Opt 2 and Opt 3.
In the latest RAN1#103-e meeting, the following agreement for retransmission scheme was achieved. 
	
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 NR, CBG based PDSCH retransmission is introduced. Instead of retransmitting the entire TB, the network can retransmitted the failed CBs according to the feedback result from UE. For MBS operation, CBG based retransmission may not be workable in NACK-only feedback scheme. Thus, we prefer to de-prioritize the discussion on CBG based retransmission. 
Proposal4: De-prioritize the discussion on CBG based retransmission.
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In this paper, we provide our opinions on mechanisms to improve reliability of NR MBS:
Proposal 1: Support both ACK/NACK and NACK-only based feedback schemes.
Proposal 2: For ACK/NACK based feedback, Option1 should be supported for PUCCH resource configuration.
Proposal3: For indicating the MBS PDSCH repetition number, support Opt 2 and Opt 3.
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