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Discussion and Decision
1 Introduction
In last RAN2 meeting, MBS related DRX mechanism was discussed and following agreements were achieved. 
· For NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline.

· FFS whether For PTM transmission of NR MBS, DRX scheme is independent of DRX for unicast transmission, e.g. supported on a per G-RNTI basis 

· FFS whether For PTP transmission, DRX operation for unicast transmission is reused. 
This contribution provides our understanding on the C-DRX mechanism impacted by the MBS transmission in CONNECTED state. 
2 Discussion

Legacy C-DRX mechanism is configured by NW via dedicated RRC signaling in order to control the UE specific PDCCH monitoring activity in time domain. And NW provides the C-DRX configuration based on the traffic pattern of the UE specific services. 
Observation 1: In legacy, the C-DRX configuration is based on UE specific service’s traffic pattern, and the C-DRX maintenance is to control the UE specific scheduling. 

The PTM transmission for MBS service is scheduled is in groupcast way for a group of UEs, and the MBS traffic pattern may be different per MBS service and may not be aligned with the unicast traffic pattern.
Observation 2: The traffic pattern of the MBS service for PTM transission may not be aligned with the UE specific unicast traffic pattern. 
If the CONNECTED UE is configured to receive the PTM transmission, there are two options for the UE to monitor the PTM scheduling with the current CDRX mechanism:

· Option 1: Extend the currents CDRX mechanism to cover both the unicast and PTM transmission;
·  NW provides one CDRX configuration based on both the unicast and MBS service’s traffic pattern;

·  UE maintains common active time across the unicast and PTM transmission. 
· Option 2: Maintain the separate CDRX mechanism for unicast and PTM transmission;
·  NW provides the separate DRX configurations for unicast and PTM transmission;

·  UE maintains the unicast active time based on the unicast DRX configuration and unicast scheduling as legacy;

·  UE maintains the PTM active time based on the PTM DRX configuration and the scheduling of the PTM transmission.  

Comparing the two options, Option 1 is worse from the UE power efficiency perspective. In Option 1, UE will wake up in longer active time than Option 2. And UE is required to monitor the scheduling for both unicast and PTM transmission even though there is no PTM or unicast transmission at that time points. Therefore, from the UE power saving perspective, the separate DRX active time maintenance for PTP and PTM is proposed. 
Proposal 1: NW configures the separate DRX configurations for PTM and unicast transmission.
Proposal 2: UE maintains the separate DRX active times for PTM and unicast transmission.

Proposal 2a: During the DRX active time for unicast transmission, UE monitors the PDCCH scheduling with UE specific RNTI.

Proposal 2b: During the DRX active time for PTM transmission, UE monitors the PDCCH scheduling with the group RNTI. 
According to the current RAN1 design, for the PTM transmission, the HARQ retransmission may be scheduled via PDCCH with C-RNTI. To support the potential PTM retransmission via the UE specific scheduling, UE should keep in the active time for both the unicast and PTM transmission. 
Proposal 3: During the PTM retransmission period (i.e. PTM DRX retransmission timer is running), UE is required to monitor the scheduling for both unicast and PTM transmission. 

One example is shown in Figure-1. UE maintains the PTP and PTM active time separately according to the separate DRX configurations. For the PTP retransmission, UE only monitors the UE specific scheduling during the PTP retransmission timer running period; but for the PTP retransmission, UE will monitor both the UE specific scheduling and group scheduling. Simultaneously during the PTP retransmission timer running period. 
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Figure-1. Separate DRX active times for unicast and PTM transmission.
3 Conclusion

According to the analysis in section 2, we propose that:
Proposal 1: NW configures the separate DRX configurations for PTM and unicast transmission.

Proposal 2: UE maintains the separate DRX active times for PTM and unicast transmission.

Proposal 2a: During the DRX active time for unicast transmission, UE monitors the PDCCH scheduling with UE specific RNTI.

Proposal 2b: During the DRX active time for PTM transmission, UE monitors the PDCCH scheduling with the group RNTI. 
Proposal 3: During the PTM retransmission period (i.e. PTM DRX retransmission timer is running), UE is required to monitor the scheduling for both unicast and PTM transmission. 

