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1	Introduction
In order to reduce power/energy consumption, one objective of NR sidelink enhancement WI is to design SL DRX for power/energy constraint SL UE.
	3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE



In the RAN2 #112e meeting, it has been agreed that:
	· SL DRX should support all casting types.
· Support of long DRX cycle for SL unicast should be assumed as a baseline. FFS on the need of short DRX cycle.
· Sidelink DRX for SL unicast, it is proposed to inherit and use timers similar to what are used in Uu DRX. FFS for SL broadcast/groupcast. FFS on detailed timers.



In this contribution, we provide our view on SL DRX design for SL groupcast, particularly on the SL DRX inactivity timer.
2	Discussion on SL groupcast DRX
In release 16 NR SL, SL groupcast was designed to enable HARQ feedback provided from the RX UE to the TX UE and thus it is able to ensure communication reliability by performing HARQ feedback-based retransmissions. Though it was originally designed for V2X communications, it may be applicable for other type of services, e.g. ProSe and commercial use cases, where multiple UEs may form a group and expect reliable communication inside the group. In these use cases, a device may have limited energy capacity and consequently its power consumption should be lower in comparison to a vehicular-type device. As described in the WID for NR sidelink enhancement, SL DRX is aimed at reducing the power consumption in SL groupcast.
In the Uu interface, a Uu DRX inactivity timer can be used to extend the Uu wakeup time at the UE. For example, once the UE receives a DCI addressing to itself, the Uu DRX inactivity timer can be (re)set and (re)started, and the UE keeps monitoring PDCCH as long as the Uu DRX inactivity timer continues running. If the Uu DRX inactivity timer expires, the UE goes to a power saving mode until its next Uu DRX On-duration. Thus, the UE’s wakeup time can be flexibly extended based on the traffic need by using DRX inactivity timer.
Thus, in order to exploit SL DRX for SL groupcast, a question is if a SL DRX inactivity timer should be used by the group members in a group. In the following, we analyze the operation on SL DRX inactivity timer for SL groupcast.
Proposal 1: RAN2 is suggested to consider if SL DRX inactivity timer is applicable for SL groupcast in release 17. 
Following the Uu DRX inactivity time as a baseline, if a SL DRX inactivity timer is used for the SL groupcast, each of the group members should be configured and maintain a SL DRX inactivity timer for the SL groupcast in the group, whose operation on the SL DRX inactivity timer is impacted by SL groupcasts only to the group. Afterwards, a TX UE in the group may start the initial groupcast inside the configured SL DRX On-duration, while any following groupcasts to the group can take place outside the configured SL DRX On-duration, as long as the time difference between the two consecutive groupcasts is below the configured value of the SL DRX inactivity timer. Accordingly, after a RX UE in the group receives a SL groupcast addressed to the considered group, its SL DRX inactivity timer can be (re)set and (re)start. While the SL DRX inactivity timer is running, the group member keeps monitoring the PC5 interface. If the SL DRX inactivity timer expires, the group member may go to sleep until the next SL DRX On-duration.
Proposal 2: If SL DRX inactivity timer is applied for SL groupcast in a group, the UE behavior with respect to Uu DRX inactivity timer can be used as a baseline.
If SL DRX inactivity timer is applied, SL groupcast transmission may occur outside the SL DRX On-duration, as long as the RX UE’s SL DRX inactivity timer for the considered group is still running. This scheme enables a group member to monitor PC5 for a short SL DRX On-duration, which shortens its wakeup time if there is no data to be groupcasted in the group currently. In addition, since only the first groupcast message from the TX UE needs to take place inside the SL DRX On-duration, it allows a flexible resource allocation for following groupcast messages. It is noted, if there are multiple TX UEs in the group, this approach may also enable that only one group member needs to groupcast the first message in the SL DRX On-duration, if the SL DRX inactivity time is (re)set and (re)started based on receiving a SL groupcast addressed to the destination ID of the group. In this case, it is not required for all group member TX UEs to start their groupcasts in the SL DRX On-duration(s), since they can start their groupcasts as long as the SL DRX inactivity timer is running in each group member. Thus, it mitigates the resource congestion problem inside the SL DRX On-duration. In addition, since a groupcast transmission can occur outside the SL DRX On-duration in this approach, it can keep the sidelink communication latency under control.
Observation 1: Applying SL DRX inactivity timer for SL groupcast can improve resource allocation, device power consumption, as well as latency performance. 
However, in order to ensure this approach to work properly, the different group members should maintain synchronized status for their individual SL DRX inactivity timers, such that all of them are awake when there is a SL groupcast in the group. As one example, if a group member RX UE experiences a bad SL radio condition from the SL TX UE temporarily, it may not be able to successfully receive the SL groupcast(s) from the SL TX UE before its SL radio condition recovers. Thus, if no other group members would act as a SL TX UE in the group, it is possible that the considered RX UE’s SL DRX inactivity timer expires, and it goes to sleep without monitoring PC5 until the next SL DRX On-duration, though the other RX UEs in the group with good SL radio conditions are still awake to monitor PC5. In this case, the RX UE with temporary bad SL radio conditions may miss SL groupcasts until the next SL DRX On-duration.
Proposal 3: If SL DRX inactivity timer is applied for SL groupcast in a group, the different group members in the group should maintain a synchronized status for their individual SL DRX inactivity timers used for the group.
In another approach, the SL DRX inactivity timer is not used for SL groupcast, which means that the TX UE may only groupcast to the other group members inside the configured SL DRX On-duration. Accordingly, an RX UE only expects to receive the SL groupcasts inside the configured SL DRX ON-duration. As an advantage of this approach, since the SL DRX inactivity timer is not used, it can ensure all group members are awake to receive their intended SL groupcasts and avoid a group member entering to sleep while there is still ongoing groupcast. However, this approach would require the groupcast transmissions from all TX UEs in the group to take place inside the SL DRX On-duration, which may require a large effort for deriving a proper SL DRX configuration that can mitigate the resource congestion problem if there is a large number of potential TX UEs in the group. In addition, since the TX UE cannot groupcast outside the SL DRX On-duration, it always needs to wait until the next SL DRX On-duration, which may also require a proper SL DRX configuration to meet the latency requirement.
Observation 2: While SL groupcast without using SL DRX inactivity timer can ensure all group members are awake to receive the SL groupcasts in the group, it may require more effort for deriving a proper SL DRX configuration, which can avoid congestion and meet the latency requirement.
Based on above analysis, whether SL DRX inactivity timer is applicable for SL groupcast or not has a direct impact on the SL DRX configuration, e.g. the length and the periodicity of the SL DRX On-duration, and the corresponding reliability and latency performance. Thus, RAN2 is suggested to consider if SL DRX inactivity timer is applicable for SL groupcast. 
3	Conclusion
During this contribution we have provided the following observations and proposals:
Proposal 1: RAN2 is suggested to consider if SL DRX inactivity timer is applicable for SL groupcast in release 17.
Proposal 2: If SL DRX inactivity timer is applied for SL groupcast in a group, the UE behavior with respect to Uu DRX inactivity timer can be used as a baseline.
Observation 1: Applying SL DRX inactivity timer for SL groupcast can improve resource allocation, device power consumption, as well as latency performance. 
Proposal 3: If SL DRX inactivity timer is applied for SL groupcast in a group, the different group members in the group should maintain a synchronized status for their individual SL DRX inactivity timers used for the group.
Observation 2: While SL groupcast without using SL DRX inactivity timer can ensure all group members are awake to receive the SL groupcasts in the group, it may require more effort for deriving a proper SL DRX configuration, which can avoid congestion and meet the latency requirement.




