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1	Introduction
In this contribution, based on the agreements for HARQ and DRX in previous meetings, we will discuss the remaining DRX issues apart from the ones discussed in pre-meeting offline.
	RAN1#104 e-meeting:
Agreement:
For RRC_CONNECTED UEs, if ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if initial transmission for multicast is based on PTM transmission scheme 1, support retransmission(s) using PTP transmission.
· The HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB.
RAN1#104bis e-meeting:
Agreement:
The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP.
FFS: Whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group

Agreement:
· The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.
RAN2#116bis e-meeting:
In PTP for PTM retransmission, 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.


2 Discussion
[bookmark: _GoBack]1) PTM initial transmission:
According to the current specification, in unicast DRX, when UE receives a MAC PDU, UE starts the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback, and UE only starts drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL if the MAC PDU was not successfully decoded.
In NR MBS, multiple UEs interested in the same MBS service will receive the same DCI and MBS MAC PDU, which is different from unicast. If the DRX mechanism for unicast is directly reused in DRX for PTM transmission, Active Time of different UEs receiving the same MBS service may be not aligned in following case:
· According to the DRX mechanism for unicast, only UEs that failed to receive the MBS data 1 will start Retransmission Timer. As a result, Active Time of the UEs that successfully received the MBS data 1 is not aligned with that of others UEs which failed to receive the MBS data 1. In this case, if network sends a new transmission MBS data 2 by PTM transmission while Retransmission Timer is running of some UEs, the UEs that successfully receive MBS data 1 may be in the sleep state and cannot receive the MBS data2.
Considering the differences between unicast and MBS, it is not possible to directly reuse unicast DRX mechanism for multicast DRX. Otherwise, for PTM transmission, some UEs may fail to receive new transmission transmitted during the running of Retransmission Timer of other UEs.
Observation 1: Some UEs may fail to receive new transmission transmitted during the running of Retransmission Timer of other UEs.
In order to avoid some UEs missing new PTM transmissions during the running of Retransmission Timer, for multicast PTM transmission, if neither onDuration Timer nor Inactivity Timer is running, and Retransmission Timer of only some UEs is running, the network should not schedule new transmissions.
Proposal 1: For DRX operation for multicast PTM, if neither onDuration Timer nor Inactivity Timer is running, and Retransmission Timer of only some UEs is running, the network should not schedule new transmissions. 

2) Coordination between DRX for unicast and DRX for PTM transmission/MBS SPS transmission of multicast:
In unicast DRX, when UE receives a MAC PDU in unicast SPS or a DCI that indicates a DL transmission for unicast, UE stops drx-RetransmissionTimerDL for the corresponding HARQ process to save power. Similarly, in PTM DRX for multicast, when UE receives a MAC PDU in MBS SPS or a DCI that indicates a DL transmission for multicast, UE stops drx-RetransmissionTimerDL-PTM for the corresponding HARQ process to save power.
And, according the previous RAN2 agreements, when UE receives a MAC PDU in MBS SPS or a DCI that indicates a DL transmission for multicast, UE may (re)start drx-RetransmissionTimerDL-PTM to receive PTM retransmission and (re)start drx-RetransmissionTimerDL to receive PTP retransmission. Then, UE may receive PTM retransmission or PTP retransmission. 
· Case 1: UE receives the PTM retransmission.
When UE receives the PTM retransmission, UE will stop drx-RetransmissionTimerDL-PTM for the corresponding HARQ process, and will not stop drx-RetransmissionTimerDL for the corresponding HARQ process. In this case, it makes no sense that drx-RetransmissionTimerDL is still running, which wastes power.
In order to save power, when UE receives PTM retransmission for PTM transmission(both dynamic and SPS), UE should stop both drx-RetransmissionTimerDL-PTM and drx-RetransmissionTimerDL.
· Case 2: UE receives the PTP retransmission.
Similarly, when UE receives the PTP retransmission, UE will stop drx-RetransmissionTimerDL for the corresponding HARQ process, and will not stop drx-RetransmissionTimerDL-PTM for the corresponding HARQ process. In this case, it makes no sense that drx-RetransmissionTimerDL-PTM is still running, which wastes power.
In order to save power, when UE receives PTP retransmission for PTM transmission(both dynamic and SPS), UE should stop both drx-RetransmissionTimerDL and drx-RetransmissionTimerDL-PTM.
Proposal 2: When UE receives PTM retransmission or PTP retransmission for PTM transmission (both dynamic and SPS), UE stops both drx-RetransmissionTimerDL-PTM and drx-RetransmissionTimerDL.
3	Conclusions
In this contribution, we discussed the remaining DRX issues for multicast. Based on our discussion, we conclude with the following observations and proposals:
Observation 1: Some UEs may fail to receive new transmission transmitted during the running of Retransmission Timer of other UEs.
Proposal 1: For DRX operation for multicast PTM, if neither onDuration Timer nor Inactivity Timer is running, and Retransmission Timer of only some UEs is running, the network should not schedule new transmissions.
Proposal 2: When UE receives PTM retransmission or PTP retransmission for PTM transmission (both dynamic and SPS), UE stops both drx-RetransmissionTimerDL-PTM and drx-RetransmissionTimerDL.
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