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According to the group scheduling discussion for MBS in the RAN2#114e meeting, RAN2 made the following agreements:
	One-to-one mapping between G-RNTI and MBS session is supported in NR MBS. Other mappings FFS 
One-to-one mapping between G-CS-RNTI and MBS session is supported in NR MBS. Other mappings FFS.
A UE can support multiple G-RNTIs/G-CS-RNTIs, It is FFS whether this depends on UE capability. Inform RAN1 of this agreement.
Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers.
MCCH is mapped to the DL-SCH for NR MBS delivery mode 2. 
MTCH is specified for PTM transmission of NR MBS.
MTCH is mapped to the DL-SCH. 
DTCH is reused for PTP transmission of NR MBS.
FFS if there is a need to have specific LCID spaces for the used channels. 
Multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI is supported for NR MBS. 
FFS if Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS. 
Multiplexing/de-multiplexing of different logical channels associated with the C-RNTI is supported for NR MBS.
For NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline.
FFS whether For PTM transmission of NR MBS, DRX scheme is independent of DRX for unicast transmission, e.g. supported on a per G-RNTI basis
FFS whether For PTP transmission, DRX operation for unicast transmission is reused.   


In this contributions, we provide our understandings on the remaining issues of the group scheduling 
Discussion
Mapping between G-RNTI/G-CS-RNTI and MBS session
According to the RAN2 agreements given above, one-to-one mapping between G-RNTI/G-CS-RNTI and MBS session is supported. Here we could also have the following mapping alternatives:
· Mapping 1: Multiple G-RNTI(s)/G-CS-RNTI(s) are mapped to one MBS sessions.
· Mapping 2: One G-RNTI/G-CS-RNTI is mapped to multiple MBS sessions.
Compared with the one-to-one mapping, the many-to-one mapping (i.e. Mapping 1) seems redundant, as one G-RNTI/G-CS-RNTI has already been able to schedule the data transmission of one MBS session. Using multiple G-RNTI(s)/G-CS-RNTI(s) for one MBS session wastes more RNTI(s) without clear benefits.
Regarding the one-to-many mapping (i.e. Mapping 2), different MBS sessions via different LCID(s)/DRB(s) can be multiplexed in a single MAC PDU, which can save the radio resource due to the MAC multiplexing (i.e. without transmitting multiple MAC PDUs for different MBS sessions). As RAN2 already agreed to support the “multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI”, the extra standard effort to support the one-to-many mapping (i.e. Mapping 2) is small.
Proposal 1: Mapping multiple G-RNTI(s)/G-CS-RNTI(s) to one MBS sessions is not supported.
Proposal 2: Mapping one G-RNTI/G-CS-RNTI to multiple MBS sessions is supported.

LCID allocation
Regarding the logical channel identity allocation for PTM logical channels, as the MAC PDU of the C-RNTI DL-SCH is independent from the MAC PDU of the G-RNTI/ G-CS-RNTI DL-SCH. Then all LCIDs for the C-RNTI DL-SCH can be reused for the G-RNTI DL-SCH.
Proposal 3: All LCIDs for the C-RNTI DL-SCH can be reused for the G-RNTI/ G-CS-RNTI DL-SCH.
Based on the same principle, the LCID(s) can also be reused for different G-RNTI/ G-CS-RNTI. If RAN2 agrees to support to map one G-RNTI/G-CS-RNTI to multiple MBS sessions, the LCIDs should be used to differentiate multiple MBS sessions.
Proposal 4: All LCIDs for one G-RNTI/ G-CS-RNTI DL-SCH can be reused for another G-RNTI/ G-CS-RNTI DL-SCH.

MAC multiplexing for G-CS-RNTI
For unicast service, the CS-RNTI PDSCH by default can support the multiplexing of different logical channels, without extra standard effort. As RAN2 already agreed to support the multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI, supporting the multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI does not require extra standard effort. From the perspective of the traffic characteristic of MBS service, it is possible that multiple MBS sessions have the same periodicity of traffic transmission. Then using the same SPS resource for multiple MBS sessions would reduce the signalling overhead for SPS activation/deactivation and save the radio resource of transmitting multiple MAC PDUs.
Proposal 5: Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported.
DRX
According to the discussion in the RAN2#114e meeting, RAN2 discussed the candidate solutions for DRX. As the MBS service can be transmitted via either PTP (i.e. C-RNTI/CS-RNTI) or PTM (i.e. G-RNTI/G-CS-RNTI), RAN2 may need to discuss the DRX solutions for PTP and PTM separately.
From our understanding, the legacy DRX configuration (i.e. UE-specific DRX) for PTP can be re-used also for the MBS service transmission. As the PTM DRX is group-specific DRX, the gNB should be able to provide the DRX configuration for different MBS sessions. Considering that the LTE SC-PTM also uses the DRX configuration per G-RNTI, we think that the LTE SC-PTM DRX solution can also be reused for NR.
Proposal 6: For PTM, the DRX configuration (which is independent of the unicast DRX) is configured per G-RNTI.
Proposal 7: For PTP, DRX operation for unicast transmission is reused.
Regarding the detailed fields of the DRX configuration for PTM, we consider that the DRX configuration of the unicast can be considered as the baseline. Then the following parameters (excluding the short DRX) can be configured for the MBS DRX configuration:
· drx-onDurationTimer
· drx-InactivityTimer
· drx-LongCycleStartOffset
· drx-SlotOffset
· drx-HARQ-RTT-TimerDL (Optional when HARQ feedback is configured)
· drx-RetransmissionTimerDL (Optional when HARQ feedback is configured)
Proposal 8: The PTM DRX configuration includes the following parameters as the unicast DRX:
· drx-onDurationTimer
· drx-InactivityTimer
· drx-LongCycleStartOffset
· drx-SlotOffset
· drx-HARQ-RTT-TimerDL (Optional when HARQ feedback is configured)
· drx-RetransmissionTimerDL (Optional when HARQ feedback is configured)
Proposal 9: The short DRX is not supported for the MBS DRX.
Conclusions
According to the analysis given above, we have the following proposals:
Proposal 1: Mapping multiple G-RNTI(s)/G-CS-RNTI(s) to one MBS sessions is not supported.
Proposal 2: Mapping one G-RNTI/G-CS-RNTI to multiple MBS sessions is supported.
Proposal 3: All LCIDs for the C-RNTI DL-SCH can be reused for the G-RNTI/ G-CS-RNTI DL-SCH.
Proposal 4: All LCIDs for one G-RNTI/ G-CS-RNTI DL-SCH can be reused for another G-RNTI/ G-CS-RNTI DL-SCH.
Proposal 5: Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported.
Proposal 6: For PTM, the DRX configuration (which is independent of the unicast DRX) is configured per G-RNTI.
Proposal 7: For PTP, DRX operation for unicast transmission is reused.
Proposal 8: The PTM DRX configuration includes the following parameters as the unicast DRX:
· drx-onDurationTimer
· drx-InactivityTimer
· drx-LongCycleStartOffset
· drx-SlotOffset
· drx-HARQ-RTT-TimerDL (Optional when HARQ feedback is configured)
· drx-RetransmissionTimerDL (Optional when HARQ feedback is configured)
Proposal 9: The short DRX is not supported for the MBS DRX.
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