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Introduction
[bookmark: _Hlk528931115]In the RAN#86 meeting, a new work item on “NR Sidelink enhancement” was approved. The WID was further updated in RAN#88-e and RAN#90-e [2][3], partly because of the changes in release 17 timeline shift. The main objective of this work item is to address the issue of UE power saving and mode 2 reliability and latency reduction. The detail relevant objectives are shown below: [1]

	2.Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· This work should consider the impact of sidelink DRX, if any.
· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.
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




As discussed in the status report, these objectives have been discussed in the previous WG meetings [4]. Reasonable progress has been achieved in general. In this contribution, two issues found during the WG discussion are discussed.
Discussion
Power saving enables UEs with battery constraint to perform sidelink operations in a power efficient manner. Rel-16 NR sidelink is designed based on the assumption of “always-on” when UE operates sidelink, e.g., only focusing on UEs installed in vehicles with sufficient battery capacity. In Rel-17, power saving use cases, for example vulnerable road users (VRUs) in V2X, UEs in public safety are addressed. Corresponding WG work has been conducted. For resource allocation, the following objectives have been agreed:  
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· This work should consider the impact of sidelink DRX, if any.
In RAN2, there is effort on sidelink DRX:
· 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
It was found during WG discussion that these two procedures will have some strong impact on each other. When UE is configured with sidelink DRX, UE’s configured sidelink DRX cycle could impact the above two procedures, i.e., sidelink data reception and sensing. In fact, after RAN2 made some working assumptions regarding partial sensing, an LS was sent to RAN1. RAN1 discussed the LS in RAN1#104-e, however, companies have different understandings. 
One alternative proposed is PSCCH monitoring for (partial) sensing should be limited to the active duration of SL DRX. This will cause impact to RAN1’s sensing principle, i.e. configured (partial) sensing window will be impacted by sidelink DRX configuration, and the corresponding design complexity and specification impact should also be considered. Another alternative is the entity performing sidelink DRX configuration should take sensing into account and design the DRX procedure in cooperation with sensing. This could mean the DRX procedure may need some information of sensing related parameters, so the sidelink DRX configuration and sensing configuration can be aligned. This also could mean PHY layer can follow sensing mechanism irrespective of sidelink DRX configuration even if mis-alignment between sidelink DRX cycle and sensing window happened, i.e. PSCCH monitoring for sensing could be without the restriction of SL DRX active duration. 

It is noted as no consensus can be found further discussion was postponed in previous WG meeting. However, with the further progress achieved during last WG meeting, it is time to discuss the issue and decide the principles these two procedures interact. Otherwise, there is risk that two procedures specified could adversely affect each other.

Observation: Sensing procedure currently discussed in RAN1 and sidelink DRX procedure discussed in RAN2 have strong impact on each other.

Proposal 1: Prioritize the discussion of interaction between partial sensing and sidelink DRX in next WG meeting. 

Another objective in the WID is enhanced reliability and reduced latency support, this is important to allow the support of URLLC-type sidelink use cases in wider operation scenarios. The system level reliability and latency performance of sidelink is affected by the communication conditions such as the wireless channel status and the offered load, and Rel-16 NR sidelink is expected to have limitation in achieving high reliability and low latency in some conditions, e.g., when the channel is relatively busy. Solutions that can enhance reliability and reduce latency are required in order to keep providing the use cases requiring low latency and high reliability under such communication conditions. For this purpose the following objective are included in the WID:
· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.
At least at the start of the WI work, any solutions for mode 2 enhancement that can enhance reliability and reduce latency are within the scope of the WID, but in WG discussion only inter-UE coordination was discussed. Since the wording of the WID never changed there is an ambiguity. It is also noted that some enhancement could actually work in the process of inter-UE coordination, as discussed in RAN1#104-e. For example, some contributions have shown enhancement of retransmission and resource selection procedure during inter-UE coordination could be beneficial for reliability and latency reduction. The root problem is the objectives in the WID with regard to this aspect is ambiguous and does not give a clear scope of the normative work. Given the fact that RAN1 seems concluded the study phase, it is beneficial to discuss and clarify the exact specification work for the next phase. 
Proposal 2: In RAN#91-e, discuss and update the objectives for inter-UE coordination and clarify if enhancement(s) for mode 2 other than inter-UE coordination are within the scope of the WID. 
 

Conclusion
In this contribution we discuss several issues on Rel-17 sidelink enhancement work item. The observation and proposal are summarized in the following:
Observation: Sensing procedure currently discussed in RAN1 and sidelink DRX procedure discussed in RAN2 have strong impact on each other.

Proposal 1: Prioritize the discussion of interaction between partial sensing and sidelink DRX in next WG meeting. 
[bookmark: _GoBack]Proposal 2: In RAN#91-e, discuss and update the objectives for inter-UE coordination and clarify if enhancement(s) for mode 2 other than inter-UE coordination are within the scope of the WID. 
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