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According to the group scheduling discussion in the previous RAN1 meetings, RAN1 made the following agreements:
	RAN1#102-e meeting agreements [1]: 
Agreements:
For RRC_CONNECTED UEs, at least support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.

	RAN1#103-e meeting agreements [2]:
Agreements: For convenience of discussion, consider the following clarification as RAN1 common understanding. 
· PTP transmission: For RRC_CONNECTED UEs, use UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule UE-specific PDSCH which is scrambled with the same UE-specific RNTI. 
· PTM transmission scheme 1: For RRC_CONNECTED UEs in the same MBS group, use group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI. This scheme can also be called group-common PDCCH based group scheduling scheme.
· PTM transmission scheme 2: For RRC_CONNECTED UEs in the same MBS group, use UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule group-common PDSCH which is scrambled with group-common RNTI. This scheme can also be called UE-specific PDCCH based group scheduling scheme.    
· Note: The ‘UE-specific PDCCH / PDSCH’ here means the PDCCH / PDSCH can only be identified by the target UE but cannot be identified by the other UEs in the same MBS group with the target UE.
· Note: The ‘group-common PDCCH / PDSCH’ here means the PDCCH / PDSCH are transmitted in the same time/frequency resources and can be identified by all the UEs in the same MBS group.
FFS whether or not to have additional definition of transmission scheme(s)
Agreements: For RRC_IDLE/RRC_INACTIVE UEs, support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.
Agreements: Support SPS group-common PDSCH for MBS for RRC_CONNECTED UEs

	RAN1#104-e meeting agreements [3]:
Agreement: 
For RRC_CONNECTED UEs, more than one SPS group-common PDSCH configuration for MBS can be configured per UE subject to UE capability
· The total number of SPS configurations supported by a UE currently defined for unicast is not increased due to additionally supporting MBS.
· FFS: How to allocate the total SPS configurations between MBS and unicast.



In this contributions, we provide our understandings on the RAN2 specification impacts of the group scheduling. 
Discussion


Figure 1: Group Scheduling and Multiplexing
From our understanding, the framework of the group scheduling and the multiplexing amongst MBS service and amongst MBS and unicast would be as illustrated in the above figure.
Group scheduling
The G-RNTI is assigned to the UE for monitoring the PDCCH which schedules the MBS service. As one or more MBS sessions could be transmitted together, the UE should be able to receive different MBS sessions at the same time. For example, the UE receiving the video stream should also be able to receive the scripts or the text messages sent together with the video stream. 
Proposal 1: One G-RNTI can be mapped to one or more MBS session.
Although one MBS session could include one or more QoS flows, there is no need to separate different flows by using different G-RNTI, as all flows from the same MBS session should be received by the UE in order to recover the MBS service correctly. Mapping one MBS session to different G-RNTI would only increase the power consumption of the UE and the PDCCH load.
Proposal 2: One MBS session is mapped only to one G-RNTI.
According to the LTE SC-PTM, the each MBS service is associated with a DRX configuration, as the traffic arrival time of different MBS services is different. Using different DRX for different MBS service would save the UE power when the UE is interested only in certain MBS services. As the DRX is used to monitor a specific PDCCH, we think that each G-RNTI could be configured with an independent DRX configuration.
Proposal 3: One G-RNTI is configured with a DRX configuration.
Regarding the DRX configurations for the MBS session in the DL, 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 4: The MBS 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 5: The short DRX is not supported for the MBS DRX.
MAC multiplexing
The MAC multiplexing would allow the data from different logical channels to be multiplexed in the same MAC PDU. There is no extra standard effort to support the MAC multiplexing for PTM. For example, the gNB by implementation could multiplex different MBS QoS flows from the same MBS session into the same MAC PDU as more than one QoS MBS QoS flows could be expected to be received for the same UE for the same MBS session. For different MBS sessions (e.g. the video and the script are in different MBS session as stated above), the UE may also need to receive them at the same time. We think that there is no need to set any restriction in the specification to prohibiting multiplexing different MBS logical channels in the same MAC PDU.
Observation 1: No extra standard effort is required to support multiplexing different PTM logical channels.
Proposal 6: Multiplexing of MRB PTM logical channels is supported.
Regarding the multiplexing of PTP logical channel and PTM logical channel, as different RNTI scheduling leads to different MAC PDUs, the G-RNTI should not be used to schedule the PTP logical channel or the DRB. However as the PDCP anchored MRB has both PTP and PTM legs, the PTP leg of the PDCP anchored MRB can also be multiplexed with the unicast DRB.
Proposal 7: Multiplexing of MRB PTP logical channel and DRB logical channel is supported.

LCID allocation
Regarding the logical channel identity allocation for PTM logical channels, as the MAC PDU of the G-RNTI DL-SCH is independent from the MAC PDU of the G-RNTI DL-SCH. Then all LCIDs for the C-RNTI DL-SCH can be reused for the G-RNTI DL-SCH. 
Proposal 8: All LCIDs for the C-RNTI DL-SCH can be reused for the G-RNTI DL-SCH.
As the extended LCID has been introduced for the C-RNTI MAC PDU to support more MAC CEs, we consider the eLCID could also be supported for the G-RNTI DL-SCH.
Proposal 9: eLCID is supported for the G-RNTI DL-SCH.
Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: No extra standard effort is required to support multiplexing different PTM logical channels.
Proposal 1: One G-RNTI can be mapped to one or more MBS session.
Proposal 2: One MBS session is mapped only to one G-RNTI.
Proposal 3: One G-RNTI is configured with a DRX configuration.
Proposal 4: The MBS 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 5: The short DRX is not supported for the MBS DRX.
Proposal 6: Multiplexing of MRB PTM logical channels is supported.
Proposal 7: Multiplexing of MRB PTP logical channel and DRB logical channel is supported.
Proposal 8: All LCIDs for the C-RNTI DL-SCH can be reused for the G-RNTI DL-SCH.
Proposal 9: eLCID is supported for the G-RNTI DL-SCH.
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