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1 Introduction

The work item for NR sidelink enhancements includes the following objective [1]:

	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


As shown in above, only RAN2 is responsible for the investigation of Objective 3. However, the introduction of sidelink DRX for UE-to-UE communication does have implications on PHY layer procedures, and only RAN2 cannot fully solve the problem. 
In this contribution, we present our views on how to address this issue. 
2 Discussion 
The sidelink DRX is one of the objectives to be worked on for Rel-17 NR sidelink enhancement. Like Uu DRX, sidelink DRX is aimed to save a UE’s power by allowing the UE to go to sleep mode. In the sleep mode, a UE does not monitor sidelink channels and receive sidelink data. This feature is very useful for a pedestrian UE in V2P use case and for a UE in commercial or public safety use cases.

The on- and off- durations in sidelink, together with UE’s procedure, will be defined. Also, the alignment between sidelink DRX wake-up time and UE’s sidelink and Uu link activities will be specified. Since the above tasks are within RAN2’s domain, and only RAN2 is handling the objective of sidelink DRX. 
There is some impact of sidelink DRX on physical layer, especially on sidelink resource allocation. For example, if a UE is configured with sidelink DRX, then its sensing operation may be affected since it cannot perform sensing during the off-duration. Reduction in sensing due to sidelink DRX not only affects the transmission reliability of the UEs participating in sidelink DRX, but also affects significantly to the performance of other UEs which are not performing DRX. This effect is due to the fact that sidelink DRX implies reduced sensing and hence increased collision probability. Sensing and resource selection procedure of the UEs configured with sidelink DRX is required to be analyzed to avoid degraded resource allocation mechanism performance for the system as a whole.

In another example, suppose a UE is configured with sidelink DRX, a peer transmit UE may want to learn this configuration such that the transmit UE does not make any sidelink transmissions to the first UE during its off-duration. This could avoid wasting resources, since the UE in off-duration cannot receive any sidelink data. If the peer transmit UE is a mode 2 UE, then its resource selection procedure may be modified so that the selected sidelink resources are in the on-duration of the receiver UE. If the peer UE is a mode 1 UE, it may need to inform gNB about the sidelink DRX configuration of the receiver UE so that the scheduled sidelink resources from gNB are in the on-duration of the receiver UE.

The impact of sidelink DRX on resource allocation was discussed in RAN2 meeting #112e. The following working assumption was reached [2]. 

· SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.
This means the sidelink DRX impact on sensing algorithm has already been acknowledged by RAN2. While RAN2 can provide some higher layer mitigation (e.g., RRC configuration enhancements), we deem that this cannot be solely solved by RAN2 working group. The sensing and resource selection algorithms are joint PHY/MAC operations, and they were largely determined by RAN1 working group in Rel-16 NR V2X. To handle the sidelink DRX impact, some PHY layer procedures need to be enhanced, and potentially some L1 signaling may also be needed.
The impact of sidelink DRX on resource allocation was also discussed in RAN1 meeting #103e [3]. During the discussion [4], majority of the companies supported to consider this impact in RAN1. As per the level of RAN1 involvement, two options received most of the supports:

· The use of SL-DRX and its impact on resource allocation for power saving can be considered in RAN1 and in conjunction with RAN2.

· Option 1: Inform RAN2 of this conclusion and request RAN2 to provide relevant agreements that may impact on resource allocation for power saving

· Option 2: To add RAN1 as a secondary WG for SL-DRX in WID
We think Option 2 provides a cleaner solution to address this issue. The sidelink DRX and resource allocation for power saving should be jointly designed, in order to avoid potential impact between two features. The joint design of sidelink DRX and resource allocation could provide optimal solutions for both features. 
The RAN1 work needs to be limited to the sensing and resource allocation, so only essential work to enable sidelink DRX work can be accomplished with limited TUs, and not to be extended to work on other DRX-related issues. Hence, we have the following proposal:
Proposal 1: Add RAN1 as a secondary working group for sidelink DRX objective in WID. Add “Specify mechanism aiming to enhance sensing and resource allocation when sidelink DRX is configured” as a sub-objective to the sidelink DRX objective in WID. 
Specifically, the sidelink DRX objective is modified as follows:

	3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2, RAN1]

· Define on- and off-durations in sidelink and specify the corresponding UE procedure [RAN2]
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other [RAN2]
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE [RAN2]
· Specify mechanism aiming to enhance sensing and resource allocation when sidelink DRX is configured [RAN1, RAN2]



3 Conclusion

Based on the discussion above, we have the following proposal.
Proposal 1: Add RAN1 as a secondary working group for sidelink DRX objective in WID. Add “Specify mechanism aiming to enhance sensing and resource allocation when sidelink DRX is configured” as a sub-objective to the sidelink DRX objective in WID. 
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