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Introduction
In the last RAN2 meeting, the following issues are left over for MBS DRX:
	· FFS whether short DRX cycle is supported for multicast DRX.
· FFS how UE monitors UE specific PDCCH/C-RNTI for possible PTP transmission for PTM HARQ retransmission in active time of multicast DRX, the following alternatives are on the table (one to be selected):
Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected. 
Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected. 
· FFS For DRX command MAC CE for multicast DRX, the following alternatives are on the table (one to be selected):
Option 2b: introduce a new DRX command MAC CE per multicast DRX operation (i.e. per G-RNTI basis)
Option 3: neither legacy DRX command MAC CE nor new DRX command MAC CE is used for multicast DRX, i.e. no DRX command MAC CE for multicast DRX.


In this paper, we further discuss the DRX remaining issues for NR MBS.  
Discussion
PTP for PTM retransmission issue
The discussion of how UE monitors UE specific PDCCH/C-RNTI of multicast DRX is made in R2-2110319 and was discussed in the email discussion of the last meeting. However, option2 and 3 still need to be discussed:
Option 2: the UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected. 
Option 3: the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected. 
UE may fail to receive PDSCH of initial transmission from PTM leg and wait for retransmission from PTM or PTP. So UE needs to monitor both C-RNTI and G-RNTI when the drx-RetransmissionTimerDLPTM is running. Both option2 and option3 can work. 
For option2, UE monitor G-RNTI and C-RNTI when group common drx-RetransmissionTimerDLPTM is running and will receive the retransmitted PDU from PTP or PTM. The retransmission timer is aligned for each multicast UE, so UEs will received the retx PDU at the same time.
For option3, UE only monitor C-RNTI during unicast DRX timer active timer, and it seems the PTP HARQ retransmission need to wait when unicast DRX timer is active, which may lead to more latency since the multicast and unicast timer is not aligned. Besides, UE does not know whether the retransmission is from PTM or PTP, so it may cause more power consumption to monitor two RNTI in different DRX active time.
Therefore, we prefer option2 to have separate retransmission timer to monitor C-RNTI for multicast service.

Proposal 1: The UE monitors UE specific PDCCH/C-RNTI for multicast service only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected

Short DRX cycle for multicast DRX
Whether to support short DRX cycle for multicast has been discussed in RAN2#115e. For legacy DRX configuration, short DRX cycle is defined for time-variant service. It allows UE to go to sleep for a short time and wake up more frequently. For multicast service, we cannot ensure that the traffic characteristic is always predictable and stable, and short DRX cycle may be benefit for some traffic patterns. 
Since short DRX cycle is a mandatory UE capability, it can be optional for multicast DRX and up to NW to configure the DRX pattern according to different MBS service type. It will improve the compatibility and efficiency without leading more complexity to UE.

Proposal 2: Support short DRX cycle as an optional configuration for multicast DRX.

DRX command MAC CE for PTM DRX
DRX command MAC CE is designed to inform UE to stop monitoring PDCCH and go to sleep, which helps UE to reduce power consumption. It is reasonable to have a new DRX command MAC CE for MBS service since DRX timer is common for UEs with common MBS service. Considering the different traffic patterns between different MBS service, the DRX MAC CE can be per G-RNTI basis. 
The only question is how to define UE’s behaviour when UE is interested in multiple MBS service and monitor multiple G-RNTI. It will bring more complexity if UE receive one DRX MAC CE for one G-RNTI since multiple DRX command MAC CE may not be aligned.
However, since one-to-many mapping between G-RNTI and MBS sessions is supported. It is possible for the network to schedule the DRX timers for multiple session to the same G-RNTI. UE will stop monitoring PDCCH for MBS sessions it is receiving and assume that no packet will be missed.

Proposal 3: New DRX command MAC CE for PTM DRX is introduced per G-RNTI. When to send DRX command MAC CE for multiple sessions is up to network implementation.
Conclusion
In this contribution, the following proposals are made: 
Proposal 1: The UE monitors UE specific PDCCH/C-RNTI only when drx-RetransmissionTimerDLPTM is running and PTP retransmission is expected
Proposal 2: Support short DRX cycle as an optional configuration for multicast DRX.
Proposal 3: New DRX command MAC CE for PTM DRX is introduced per G-RNTI. When to send DRX command MAC CE for multiple sessions is up to network implementation.
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