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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e. This work item focuses on providing both the NR MBS solution for RRC_CONNECTED UEs and the NR MBS solution for RRC_IDLE/RRC_INACTIVE UEs. For RRC_CONNECTED UEs, how to improve the reliability of an MBS is an important item. In the contribution, the HARQ-ACK feedback for RRC_CONNECTED UEs is studied and the related proposals are presented. In detail, the following content is studied.
(1) HARQ-ACK feedback for PTM bearer
(2) HARQ-ACK feedback for PTP bearer
2. [bookmark: _Ref40865202]HARA-ACK feedback for PTM bearer
A PTM bearer can be used to provide an MBS to a group of RRC_CONNECTED UEs. Under such case, gNB knows each RRC_CONNECTED UE receiving the PTM bearer. Therefore, the following two HARQ feedback methods can be used.
Method 1: HARQ-ACK feedback with the shared PUCCH resource by each RRC_CONNECTED UE
With method 1, the shared PUCCH resource is allocated to the PTM bearer of an MBS. Each RRC_CONNECTED UE feeds back the related HARQ-ACK information with the shared PUCCH resource if the wrong decoding result is made by it. How to define the shared PUCCH resource can be further discussed later. How to define the related HARQ-ACK information can be further discussed later.
Method 2: ACK/NACK feedback with the dedicated PUCCH resource by each RRC_CONNNECTE UE
With method 2, the dedicated PUCCH resource is allocated to each RRC_CONNECTED UE. Each RRC_CONNECTED UE feeds back the ACK/NACK information with the dedicated PUCCH resource if the correct/wrong decoding result is made by it.
Method 1 consumes more DL PDSCH resource than method 2 under some scenarios. Method 2 consumes more PUCCH resource than method 1. gNB can take the different method under the different scenario.
Based on the above discussion, the following proposals are made.
[bookmark: OLE_LINK2]Proposal 1: HARQ-ACK feedback with the shared PUCCH resource is supported for the PTM bearer of MBS
Proposal 2: ACK/NACK feedback with the dedicated PUCCH resource is supported for the PTM bearer of MBS

3. HARQ-ACK feedback for PTP bearer
A PTP bearer can be used to provide an MBS to a given RRC_CONNECTED UEs. Under such case, gNB can allocate the dedicated PUCCH resource to the PTP bearer of the MBS for the UE to feed back the ACK/NACK information. 
gNB can allocate the dedicated PUCCH resource for UE to feed back the ACK/NACK information. Under such case, UE feeds back the ACK/NACK information if the correct/wrong decoding result is made by it.
Based on the above discussion, the following proposals are made.
[bookmark: OLE_LINK1]Proposal 3: support the ACK/NACK feedback with the dedicated PUCCH resource for the PTP bearer of MBS


4. Conclusion
Based on the discussion in the above sections, the following proposals for the HARQ feedback for RRC_CONNECTE UEs are made and expected to be discussed.
Proposal 1: HARQ-ACK feedback with the shared PUCCH resource is supported for the PTM bearer of MBS
Proposal 2: ACK/NACK feedback with the dedicated PUCCH resource is supported for the PTM bearer of MBS
[bookmark: _GoBack]Proposal 3: support the ACK/NACK feedback with the dedicated PUCCH resource for the PTP bearer of MBS
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