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1.	Introduction
This document discusses RAN2 aspects of DRX for MBS. The following agreements, which are agreed in RAN2-115e meeting, are related to DRX for NR MBS [1].
	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.



2.	Discussion
For PTM transmission using G-RNTI, it is agreed that the DRX pattern is configured on per G-RNTI. For PTP transmission using C-RNTI, it is agreed that legacy UE-specific DRX pattern for unicast is reused.
Regarding HARQ for PTM, PTM retransmission and PTP retransmission are supported. In other words, the HARQ retransmission via PTM using the same G-RNTI is supported and the HARQ retransmission via PTP using C-RNTI is also supported for the initial transmission via PTM using G-RNTI. The same HARQ process ID are used for PTM (re)transmission and PTP retransmission of the same TB.
For PTM transmission and PTM retransmission, the UE monitors PDCCH for them during the Active time of PTM DRX operation which is configured on per G-RNTI. drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are used to make it possible that UE monitors PDCCH for reception of PTM retransmission when PTM HARQ feedback is enabled.
Proposal 1. When PTM HARQ feedback is enabled, drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are used to monitor PDCCH addressed to G-RNTI for reception of PTM retransmission.
For PTP retransmission, the UE monitors PDCCH for PTP retransmission during the Active time of PTP DRX operation which is UE-specific DRX operation. Assuming that PTM DRX operation is independent of PTP DRX operation, it is not sure that the UE can monitor PDCCH for PTP retransmission properly [2]. The followings are possible ways to make it possible that UE monitors PDCCH addressed to C-RNTI for reception of PTP retransmission.
1) PTP retransmission is scheduled when the state of PTP DRX operation becomes the Active time. In other words, PTP retransmission is delayed until the Active time of PTP DRX operation. With this approach, additional latency may be incurred. Considering that HARQ process ID is shared by unicast and multicast, the HARQ process for the PTP retransmission may not be used for other transmissions until the PTP retransmission is performed. It is not desirable.
2) The state of PTP DRX operation becomes the Active state when PTP retransmission is expected. Considering that the same HARQ process ID is used for PTM transmission and PTP retransmission of the same TB, a possible way is to start drx-HARQ-RTT-TimerDL of PTP DRX operation when HARQ feedback is enabled for PTM transmission.
3) It can be allowed for UE to monitor PDCCH addressed to C-RNTI for reception of PTP retransmission during the Active time of PTM DRX operation. Since Monitoring UE-specific C-RNTI is not needed during the Active time by drx-onDruation-TimerPTM or drx-Inactivity-TimerPTM, the set of target RNTIs which UE needs to monitor may keep changing during the Active time. It does not seem a desirable DRX operation. Considering that PTP retransmission is UE-specific operation and UE specific PUCCH resources for HARQ feedback may be configured in different slots, PTM DRX operation using drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM, which is configured on per G-RNTI, does not seem matched with PTP retransmission and it seems to limit flexibility of network scheduling for PTP retransmission for each UE.
Based on the above-mentioned analysis, we prefer the second one.
Observation 1. PTM DRX operation is independent of PTP DRX operation. Therefore, PTP retransmission can be delayed until the Active time of PTP DRX operation.
Observation 2. The same HARQ process ID is used for PTM transmission and PTP retransmission of the same TB.
Proposal 2. drx-HARQ-RTT-TimerDL of PTP DRX operation can be started for reception of PTP retransmission when PTP retransmission is expected.
Some companies want to associate multiple multicast services with one multicast DRX pattern [3]. As per the current agreement, multicast DRX pattern is configured on a per G-RNTI basis. It would be possible to configure with the same DRX parameters (or mtch-schedulingInfo) for different G-RNTIs. However, DRX operation is independent for each G-RNTI. Therefore, DRX patterns may be different depending on packet arrivals even for the same DRX configuration. For example, PTM-1 DRX operation using G-RNTI-1 may be in the Active time by running of drx-Inactivity-Timer while PTM-2 DRX operation using G-RNTI-2 can be outside the Active time at a certain time point even when both are configured with the same DRX parameters.
Observation 3. G-RNTIs may have the same DRX configuration. However, DRX operation is independent for each G-RNTI.
Proposal 3. It is not supported that different G-RNTIs are associated with one multicast DRX operation.
If one-to-many mapping between G-RNTI and MBS sessions is supported, multiple multicast services can be associated with one configuration and one DRX-state-machine by mapping multiple MBS services/sessions to one G-RNTI.

3.	Conclusion
In this contribution, we have discussed RAN2 aspects of group scheduling, particularly focusing on mapping between G-RNTI and MBS session, and DRX for G-RNTI.
Proposal 1. When PTM HARQ feedback is enabled, drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are used to monitor PDCCH addressed to G-RNTI for reception of PTM retransmission.
Observation 1. PTM DRX operation is independent of PTP DRX operation. Therefore, PTP retransmission can be delayed until the Active time of PTP DRX operation.
Observation 2. The same HARQ process ID is used for PTM transmission and PTP retransmission of the same TB.
Proposal 2. drx-HARQ-RTT-TimerDL of PTP DRX operation can be started for reception of PTP retransmission when PTP retransmission is expected.
Observation 3. G-RNTIs may have the same DRX configuration. However, DRX operation is independent for each G-RNTI.
Proposal 3. It is not supported that different G-RNTIs are associated with one multicast DRX operation.
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