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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. In the past RAN2 meetings, the following agreement was made for scheduling for NR MBS.
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 the contribution, the following FFS items and open questions for NR MBS scheduling are discussed and the related proposals are suggested.
· 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.
· FFS whether to support optional short DRX or not.
· Mapping between G-RNTI and MBS session
· Multicast DRX mode and Unicast DRX mode
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[bookmark: OLE_LINK20][bookmark: OLE_LINK19]For a multicast session, the PTM bearer is used to carry MTCHs of the multicast session. The UEs joining the multicast session use the PTM bearer to receive the MTCHs of the multicast session. From UE point of view, the PTM bearer of a multicast session is independent from each unicast session of UE. Therefore, the LCID space for the MTCHs of the MBS session should be set independently from the LCID space for DTCHs of UE.
MBS sessions have same service types as unicast sessions. Therefore, the LCID space of a PTM bearer can be set as big as the LCID space for DTCH. But if several multicast sessions are associated with a G-RNTI/G-CS-RNTI, in order to distinguish different MTCHs of different multicast sessions, the LCID space for such scenario needs to be extended. 
Based on the discussion on DRX mode for the PTM bearer of a multicast session, whether or not to support short DRX cycle is not decided. In order to support different MBS service types, it’s better to support short DRX cycle.
Based on the discussion on the mapping between G-RNTI and MBS sessions, the one-to-one mapping is supported. Whether or not to support one-to-many mapping is not decided yet. There exists the scenario that several multicast sessions are provided to a group of UEs. Under such scenario, it’s better to supporting one-to-many mapping between G-RNTI and multicast sessions, which means the group of UEs only need to monitor one G-RNTI. If one-to-many mapping is not supported under such scenario, the group of UEs need to monitor several G-RNITs with different G-RNTIs for different multicast sessions, which means the group of UEs need to monitor many RNTIs in a DL timeslot and thus increasing the complexity of UE. Similarly, the one-to-many mapping between G-CS-RNTI and multicast sessions is also supported.
For a multicast session, a PTM bearer and a PTP bearer can be used altogether to send the multicast session to UE. Based on the discussion on DRX mode for the PTP bearer and unicast bearers of UE, the unified DTCH DRX mode is configured. The UE needs to monitor C-RNTI according to the unified DTCH DRX mode.
But due to the agreement that a TB sent with the PTM bearer can be retransmitted with the PTP bearer, therefore the DRX mode for the PTM bearer and the unified DTCH DRX mode are interacted with each other. In detail, if a TB using the PTM bearer is retransmitted, UE also needs to monitor C-RNTI when the PTM bearer related retransmission timer drx-RetransmissionTimerDLPTM is running.

Based on the above discussion, the following proposals are suggested.
Proposal 1: The LCID space for multicast PTM is independent from the LCID space for DTCH of UE.
Proposal 2: The LCID space for multicast PTM has at least K IDs
· If one-to-one mapping between G-RNTI/G-CS-RNTI and multicast sessions is used, K=32 or 64
· If one-to-many mapping between G-RNTI/G-CS-RNTI and multicast sessions is used, K=64 or128
Proposal 3: For the DRX mode for multicast PTM, the short DRX cycle is supported.
Proposal 4: the one-to-many mapping between G-RNTI/G-CS-RNTI and multicast sessions is supported
Proposal 5: UE needs to monitor C-RNTI when the PTM bearer related retransmission timer drx-RetransmissionTimerDLPTM is running.
3 Conclusion
Based on the discussion in the above sections, the following proposals are suggested.
Proposal 1: The LCID space for multicast PTM is independent from the LCID space for DTCH of UE.
Proposal 2: The LCID space for multicast PTM has at least K IDs
· If one-to-one mapping between G-RNTI/G-CS-RNTI and multicast sessions is used, K=32 or 64
· If one-to-many mapping between G-RNTI/G-CS-RNTI and multicast sessions is used, K=64 or 128
Proposal 3: For the DRX mode for multicast PTM, the short DRX cycle is supported.
Proposal 4: the one-to-many mapping between G-RNTI/G-CS-RNTI and multicast sessions is supported
Proposal 5: UE needs to monitor C-RNTI when the PTM bearer related retransmission timer drx-RetransmissionTimerDLPTM is running.
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