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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e to provide MBS in a cell. During the past RAN1 meetings, many agreements were made on group scheduling for RRC_CONNECTED UEs. The further discussion on group scheduling for RRC_CONNECTED UEs is made with the focus on group scheduling of the retransmission of each SPS MRB of the PTM bearer for an MBS session and the related proposals are suggested in the contribution.

2. [bookmark: _Ref40865202]Group scheduling of retransmission of SPS MRB of PTM bearer
In order to distinguish the RBs of an MBS session from the RBs of a unicast session, MRB is used to indicate the RB of the MBS session. 
For each MBS session subscribed by a given group of RRC_CONNECTED UEs, the PTM bearer and the PTP beater per UE are configured to send the MBS session to each UE. For each MBS session, the PTM bearer can be allocated with G-RNTI and CS-G-RNTI for identifying each non-SPS MRB and each SPS MRB over Uu respectively. For each MBS session, the PTP bearer per UE is allocated with C-RNTI and CS-RNTI for identifying each non-SPS MRB and each SPS MRB over Uu respectively. 
For each SPS MRB of an MBS session, the SPS group-common PDSCH scrambled with CS-G-RNTI is used by the PTM bearer to send the data of the SPS MRB periodically. When the initial transmission of each TB of the SPS MRB is NACKed by at least one UE, the retransmission of the TB should be provided.
If the ACK/NACK based HARQ-ACK feedback is supported, the different RRC_CONNECTED UEs in the given group use the different SPS PUCCH resources to feedback the ACK/NACK information of each TB by their own. gNB can detect the ACK/NACK information from each UE. Therefore, gNB can make the retransmission of the associated TB according to one of the following options.
Option 1: the PTP bearer is used to retransmit the associated TB to the associated UE with the NACK information fed back. In detail, the PDCCH/PDSCH scrambled with C-RNTI is used to send the associated TB to the associated UE.
Option 2: the PTM bearer is used to retransmit the associated TB with the PTM scheme 1: group common PDCCH/PDSCH scrambled with the CS-G-RNTI is used to retransmit the associated TB with the beam sweeping or the partial beam sweeping.
If the NACK-only based HARQ-ACK feedback is supported, the different RRC_CONNECTED UEs in the given group share the same SPS PUCCH resources to feedback the NACK-only information. gNB can detect each PUCCH in the SPS PUCCH resources. But for each detected PUCCH, gNB can’t know which UE/UEs sent the PUCCH. Therefore, gNB can only use option 2 to retransmit the associated TB.
Based on the above discussion, the following proposals are suggested.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK13]Proposal 1: Support the following HARQ-ACK feedback methods for each SPS MRB of the PTM bearer for an MBS session:
(1) ACK/NACK based HARQ-ACK feedback with the different SPS PUCCH resources for the different RRC_CONNECTE UEs.
· FFS: details for the ACK/NACK based HARQ-ACK feedback: SPS PUCCH resource allocation, timing between SPS PDSCH and SPS PUCCH, other aspects.
(2) NACK-ONLY based HARQ-ACK feedback with the different RRC_CONNECTED UEs sharing the same SPS PUCCH resources
· FFS: details for the NACK-ONLY based HARQ-ACK feedback: SPS PUCCH resource allocation, timing between SPS PDSCH and SPS PUCCH, other aspects.
· FFS: whether or not other information can be fed back with the NACK-ONLY information.

Proposal 2: For the ACK/NACK based HARQ-ACK feedback, both the PTP bearer and the PTM bearer with the PTM scheme 1 can be used for the retransmission of the associated TB.

Proposal 3: For the NACK-ONLY based HARQ-ACK feedback, the PTM bearer with the PTM scheme 1 can be used for the retransmission of the associated TB, where the PTM scheme 1 can use beam sweeping or the partial beam sweeping. 
· FFS：Whether or not the different PDSCH sources for retransmitting the same TB in the different beam coverage areas can be used.

3. Conclusion
Based on the discussion in the above section, the following proposals on group scheduling for SPS MRB of the PTM bearer for RRC_CONNECTED UEs are suggested.
Proposal 1: Support the following HARQ-ACK feedback methods for each SPS MRB of the PTM bearer for an MBS session:
(1) ACK/NACK based HARQ-ACK feedback with the different SPS PUCCH resources for the different RRC_CONNECTE UEs.
· FFS: details for the ACK/NACK based HARQ-ACK feedback: SPS PUCCH resource allocation, timing between SPS PDSCH and SPS PUCCH, other aspects.
(2) NACK-ONLY based HARQ-ACK feedback with the different RRC_CONNECTED UEs sharing the same SPS PUCCH resources
· FFS: details for the NACK-ONLY based HARQ-ACK feedback: SPS PUCCH resource allocation, timing between SPS PDSCH and SPS PUCCH, other aspects.
· FFS: whether or not other information can be fed back with the NACK-ONLY information.

Proposal 2: For the ACK/NACK based HARQ-ACK feedback, both the PTP bearer and the PTM bearer with the PTM scheme 1 can be used for the retransmission of the associated TB.

Proposal 3: For the NACK-ONLY based HARQ-ACK feedback, the PTM bearer with the PTM scheme 1 can be used for the retransmission of the associated TB, where the PTM scheme 1 can use beam sweeping or the partial beam sweeping. 
FFS：Whether or not the different PDSCH sources for retransmitting the same TB in the different beam coverage areas can be used.
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