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According to the WID [1] of the NR MBS, the MBS service of NR is to be provided to both the IDLE/INACTIVE UE and the CONNECTED UE. As the UE could be configured to provide the UL feedbacks (e.g. HARQ feedback), the UE would be required to support the HARQ process for the MBS reception. In this contributions, we provide our analysis on some of the remaining issues on supporting the HARQ operation for the MBS.
Discussion
HARQ process allocation
According to the LTE MBMS/SC-PTM, the MBS PDSCH does not support HARQ. However, the L2 buffer of a UE is shared between the unicast reception and the MBS reception according to 3GPP TS 36.306 [2], as this can save the UE buffer cost and make more efficient use of the UE buffer. Then if the NR MBS is to support the soft buffer of the HARQ, the soft buffer of the HARQ process(es) should be shared between the unicast (i.e. unicast PDSCH) and the MBS (i.e. groupcast PDSCH). Thus we consider that the same HARQ process should be shared between the unicast and the MBS.
Proposal 1: The MBS transmission (i.e. groupcast PDSCH) and the unicast transmission (i.e. unicast PDSCH) share the same HARQ process pool.
If the HARQ processes are shared between the MBS and the unicast, one may consider that we could have the following HARQ process allocation schemes to avoid the HARQ process collision between the MBS and the unicast:
· Option 1: semi-static HARQ-process sharing
· Option 2: Dynamic HARQ-process sharing
For the IDLE/INACTIVE UE MBS reception, the UE can use all HARQ processes as no HARQ process is used for the unicast transmission, and there is no HARQ process collision between the MBS and the unicast. Given that the P-RNTI PDSCH (i.e. paging) does not support HARQ and the SI-RNTI PDSCH (i.e. SI) uses a dedicated broadcast HARQ process [3].
For the CONNNECTED UE MBS reception, as the gNB can know the UE’s MBS reception via the RRC message of the UE’s MBS interest indication, the gNB can avoid the HARQ process collision between the unicast and the MBS. Then the gNB can simply indicate the HARQ process via the g-RNTI DCI. 
Proposal 2: For the dynamic scheduling of MBS, the HARQ process used for the MBS transmission is indicated via the g-RNTI DCI.
If RAN1 agreed to support the semi-static resource allocation (e.g. alike SPS) for the MBS transmission, the RRC could configure the HARQ process used for the semi-static resource of the MBS, alike the current SPS configuration. Alternatively, the HARQ-process for SPS-like MBS transmission can be implicitly derived based on the slot index, similarly as the SPS HARQ-process ID determination in Rel-15/16
Proposal 3: For the semi-static resource allocation of MBS (i.e. SPS alike), the HARQ-process ID for MBS transmission can be either RRC-configured, or implicitly derived based on slot index.
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As discussed in [4], either group PDCCH (i.e. g-RNTI based) or unicast PDCCH (i.e. C-RNTI based) can be used to schedule the transmission of MBS PDSCH. 
Regarding the HARQ retransmission of the MBS service, as the gNB by implementation can avoid the HARQ process collision between the unicast service and the MBS service according to the analysis given in section 2.1, then the gNB can use indicate the HARQ retransmission of MBS service via either C-RNTI or g-RNTI. Furthermore, using the unicast PDCCH for the MBS retransmission would also improve the transmission reliability of the MBS service due to UE specific beamforming and save the power of the other UEs which have already received an MBS TB successfully. However, one may consider that using the g-RNTI based PDCCH for scheduling of HARQ retransmission (i.e. without sending the MBS TB to each UE independently) would also benefit the resource utilization. Thus it would also be possible that the gNB by implementation can dynamically select whether to use the C-RNTI or the g-RNTI for the scheduling of a particular MBS HARQ retransmission, so as to achieve a good balance between the resource utilization and the transmission reliability.
Proposal 4: If g-RNTI scheduled MBS transmission is supported, the HARQ re-transmission can be scheduled via either g-RNTI or C-RNTI.
Conclusions
In this contribution, we make discussions on the other issues for Rel-17 MBS, and we have the following proposals:
Proposal 1: The MBS transmission (i.e. PDSCH scheduled by C-RNTI) and the unicast transmission (i.e. PDSCH scheduled by MBS-RNTI) share the same HARQ process pool.
Proposal 2: For the dynamic scheduling of MBS, the HARQ process used for the MBS transmission is indicated via the g-RNTI DCI.
Proposal 3: For the semi-static resource allocation of MBS (i.e. SPS alike), the HARQ-process ID for MBS transmission can be either RRC-configured, or implicitly derived based on slot index.
Proposal 4: If g-RNTI scheduled MBS transmission is supported, the HARQ re-transmission can be scheduled via either g-RNTI or C-RNTI.
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