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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#115e- meeting, agreements on scheduling and power saving of MBS were made [1].
	· Single bearer ID is used for each Multicast RB. FFS whether DRB ID space can be shared with MRB ID.  
· FFS whether to share common LCID space for Multicast PTM and Unicast DTCH. FFS How many PTM LCIDs to be reserved if separate space is used.
· Multicast PTP and Unicast DTCH/DRB share common LCID space.
· Broadcast PTM/MTCH uses reserved LCID(s), which is different than Unicast DTCH/DRB LCID space.
· Broadcast MCCH uses reserved LCID .
· Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS. 
· If Data Inactivity timer is configured, data monitoring is applied both for unicast and MBS multicast (i.e. both PTM and PTP data) (but not MBS broadcast)

	· For multicast PTM transmission, Multicast DRX pattern is configured on a per G-RNTI basis (i.e. independent of legacy UE-specific DRX for unicast transmission).
· Legacy UE-specific DRX pattern for unicast is reused for PTP transmission of NR MBS, which means the UE specific DRX pattern are for both unicast services and the MBS PTP bearer of UE
· Multicast long DRX support is baseline for PTM. FFS whether to support optional short DRX or not. 
· The Multicast Long DRX operation has to support the following parameters which are  similar to the UE-specific DRX for unicast, where the last two parameters are needed if the HARQ- feedback is enabled:
· drx-onDurationTimerPTM
· drx-InactivityTimerPTM
· drx-LongCycleStartOffsetPTM
· drx-SlotOffsetPTM
· drx-HARQ-RTT-TimerDLPTM 
· drx-RetransmissionTimerDLPTM
· For NR Broadcast, the DRX pattern is configured per G-RNTI.  
· For NR Broadcast, DRX configuration includes: drx-onDurationTimerPTM, drx-SlotOffsetPTM, drx-InactivityTimerPTM, drx-CycleStartOffsetPTM.



In this document, we concentrate on the remaining issues left last meeting. And our proposals are summarized in section 3.
Discussion
2.1 Shared of separate DRB ID space with MRB ID
Regarding ID space, it was agreed that:
Single bearer ID is used for each Multicast RB. 
And FFS was left for whether DRB ID space can be shared with MRB ID.
FFS whether DRB ID space can be shared with MRB ID.
In order to facilitate the discussion, we want to firstly clarify the definitions for:
· shared DRB ID space with MRB ID;
· separate DRB ID space with MRB ID;
Similar to the clarification in email [2], we make the following definitions:
Shared DRB ID space with MRB ID: RB IDs PTP MRB/unicast DRB and PTM MRB are in the same DRB ID pool, in which a same DRB ID value cannot be used twice for both PTM MRB and PTP MRB/Unicast DRB.;
Separate DRB ID space with MRB ID: RB IDs of PTP MRB/DRB and PTM MRB are in different RB ID pool, in which a same RB ID value can be used for twice for both PTM MRB and PTP MRB/Unicast DRB.
If the DRB ID space is shared with MRB ID, one of the advantages is that it gives the flexibility to the network configuration. In this case, the gNB may dynamically use RB ID values within DRB ID space for MRBs, and the MBR IDs can be different among different gNBs.
However, if partial DRB IDs are occupied by MBS, the RB IDs for unicast will decrease. This may bring negative impacts to performance of unicast transmission. Besides, in reconfiguration with sync procedure, the inconsistency of RB ID assignment may happen between source gNB and target gNB which is illustrated in Figure 1. In this case, the IDs which are configured for MRBs are used as DRB ID in the target gNB. So when the UE moves to the target gNB, the UE has to release the MRBs in source gNB. This definitely brings data loss. 


Figure 1: illustration of issue when shared DRB ID space with MBS

Therefore, it is proposed that:
[bookmark: _Toc82508223][bookmark: _Toc85717087]Proposal 1: MBR ID space is separate from DRB ID space.
2.2 Power saving for MBS
In the following, we discuss the leftover issues for power saving in MBS.
Short DRX cycle
In RAN2#115-e meeting, one FFS for short DRX cycle was left.
· FFS whether to support optional short DRX or not. 
Short DRX cycle is beneficial to the traffics which are sporadic, for example, interaction messages. The UE can wake up with shorter periodicity to monitor potential DL transmission to improve the latency performance. However, in MBS, the characteristic of traffic is stable without obvious volatility. So the benefits of short DRX in MBS are marginal. Therefore, we propose that:
[bookmark: _Toc85717088]Proposal 2: Short DRX cycle is not supported in MBS.
DRX MAC CE command
DRX MAC CE command is used to indicate the UE to go to sleep. It is helpful to reduce power consumption especially when the network is aware of there is no downlink transmission. However, it has been agreed that one-to-one mapping between G-RNTI and MBS session. So one question is that when the UE received DRX MAC CE command indicated by one DCI which is scrambled by one G-RNTI, how to define the UE behavior? 
One option is stop PDCCH monitoring for the corresponding G-RNTI. But if there are multiple MBS sessions, the network has to send multiple DRX MAC CE commands. This brings higher consumption on PDCCH. So this option is not acceptable.
The other option is to stop PDCCH monitoring for all MBS sessions. But the MBS sessions for different UEs may be different. If the other UEs stop PDCCH monitoring for all MBS sessions after receiving one DRX command MAC CE, they may lost MAC PDUs for other ongoing MBS sessions.
Taking the above analysis into consideration, we propose that:
[bookmark: _Toc85717089]Proposal 3: DRX command MAC CE is not supported in MBS.
Active Time in DRX
It is defined in the current running CR that:
	-	drx-RetransmissionTimerDL-PTM (per DL HARQ process for multicast MBS): the maximum duration until a DL multicast retransmission is received;


For PTM, retransmission can also be performed by PTP. gNB schedules the PTP HARQ retransmission soon after receiving the HARQ ACK.i.e. during the period of drx-RetransmissionTimerDL-PTM running time. So the UE should also monitor C-RNTI when drx-RetransmissionTimerDL-PTM is running. Furthermore, as it is agreed in RAN2#115e meeting, the unicast DRX is independent from the MBS DRX. There should be no unicast transmission in the active time of MBS DRX if it does not overlap with the active time of unicast DRX. i.e. no transmission for unicast should be scheduled if only drx-RetransmissionTimerDL-PTM is running as well. And it is up to the network to make sure the transmission for unicast is scheduling during DRX ACTIVE TIME for DRX unicast..
[bookmark: _Toc85717090]Proposal 4: The UE should monitor C-RNTI for MBS retransmission when drx-RetransmissionTimerDL-PTM is running.
Conclusion
In this document, we analyse remaining issues for MRB ID space and power saving. We propose that:
Proposal 1: MBR ID space is separate from DRB ID space.
Proposal 2: Short DRX cycle is not supported in MBS.
Proposal 3: DRX command MAC CE is not supported in MBS.
Proposal 4: The UE should monitor C-RNTI for MBS retransmission when drx-RetransmissionTimerDL-PTM is running.
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