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1. Introduction

The newest WID[1] had been agreed in RAN#89e for study on NR sidelink enhancement, which has the following objectives: 

	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.


In this contribution, we would like to discuss the impact on mode-2 if we introduce sidelink DRX. In brief, For mode-2, the sensing procedure which is introduced to reduce power consumption can awake the UE and the interaction between sidelink DRX configuration and (partial) sensing configuration may need to be considered. For inter-UE coordination, we suggest RAN2 work can focus on signalling design and wait for RAN1 process as the key points are already under discussion in RAN1.

2. Discussion

2.1 Inter-UE coordination 
For mode-2 enhancement on resource allocation, how inter-UE coordination is performed has already been discussion in RAN1 #103e with following agreements:

	Conclusion:

· The schemes of inter-UE coordination in Mode 2 are categorized as being based on the following types of “A set of resources” sent by UE-A to UE-B:

· UE-A sends to UE-B the set of resources preferred for UE-B’s transmission

· e.g., based on its sensing result

· UE-A sends to UE-B the set of resources not preferred for UE-B’s transmission

· e.g., based on its sensing result and/or expected/potential resource conflict

· UE-A sends to UE-B the set of resource where the resource conflict is detected

· FFS: details of resource conflict, e.g., including type of resource conflict

· FFS: details of sensing operation at UE-A side

· FFS: which type(s) of resource set information is(are) beneficial/feasible to which cast type(s)

· Note: these different types may be used in combination with each other

· From RAN1 perspective, further study on the feasibility/benefit of inter-UE coordination is required

· Send an LS to RAN plenary

Conclusion:

· For the schemes of inter-UE coordination identified as feasible/beneficial, at least the following aspects are further discussed.

· How/when UE-A determines the contents of ”A set of resources”, including consideration of UL scheduling

· When UE-A sends ”A set of resources” to UE-B, including which UE(s) sends it

· How UE-A and UE-B are determined

· How UE-A sends ”A set of resources” to UE-B, including container used for carrying it, implicitly or explicitly or both

· How/when/whether UE-B receives “A set of resources” and takes it into account in the resource selection for its own transmission

· How/whether to define the relationship between support/signaling of inter-UE coordination and cast type


From these conclusions, one can easily observe that inter-UE coordination scheme has already been sufficiently discussion in RAN1 with details such as when/how this kind of inter-UE coordination would be done. Meanwhile, it was also mentioned in RAN1 conclusion that ‘From RAN1 perspective, further study on the feasibility/benefit of inter-UE coordination is required’.

Observation 1: RAN1 agrees to further study on the feasibility/benefit of inter-UE coordination.
Therefore, from RAN2’s point of view, we can delay our study on this aspect until the feasibility/benefit is confirmed by RAN1. And as RAN1 has dug into details of the inter-UE coordination procedure, RAN2’s work can focus on e.g. the signalling design for the set of resource to be sent from UE-A to UE-B in mode 2, once RAN1 has some conclusions on inter-UE coordination procedure. Therefore,

Proposal 1: RAN2 should wait for RAN1 process on the study of inter-UE coordination procedure.
2.2 SL DRX configuration impact on sensing

For mode-2, the main difference between it and mode-1 is that the sidelink UE will choose the transmission resource from configured resource pools based on sensing[2] . 

	-
The UE performs sensing for (re)selection of sidelink resources. Based on sensing results, the UE (re)selects some specific sidelink resources and reserves multiple sidelink resources.


In RAN1 #103e meeting [3], it was confirmed that full sensing, partial sensing and random resource selection are supported in R17:

	Agreements:

· In R17, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof

· FFS details, including usage, potential restrictions, whether/how any enhancement or condition is needed for the coexistence of full sensing and power saving RA scheme(s) in a same resource pool, etc.


Also in RAN2 last #112e meeting[4] , it was agreed to consider the DRX with sensing:

	Agreements on SL DRX:

7: Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.


However, one can easily conclude that SL DRX on-duration may not always be aligned with the sensing window. Figure 1 shows an example of this issue. As illustrated in Figure 1, part of the sensing window is outside the SL DRX on duration, which means UE is turned off in that part and cannot perform sensing process.
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Figure 1 Mismatched SL DRX on duration and sensing window

Consequently, there will be a decline of the SCI samples that can be used for resource occupancy assessments, which will degrade the performance of the subsequent resource selection procedure. To be specific, insufficient sensing samples can result in a higher probability of resource collision, thus decreasing the reliability of transmission. If partial sensing is further enabled by the UE, the problem of insufficient samples would further exacerbate, as illustrated in Figure 2.

[image: image2.emf]On duration

Off duration

#3 #2

Slot n, trigger resource selection

Selection window Partial sensing window

#1

 UE stops reception


Figure 2 Mismatched DRX on duration and partial sensing window

To solve the above problem, it should be investigated how the coordination between DRX pattern and sensing/resource (re)selection works, e.g., only the sensing window within an on duration is valid, and the UE determines the selection window and sensing windows according to the position of the DRX on duration. 

Although the sensing procedure is defined in RAN1, upper layer sidelink DRX configuration can have impact on sensing procedure, therefore we should be careful not to degrade the performance of the subsequent resource selection procedure in mode-2, and some cooperation between RAN1 and RAN2 maybe needed.

Observation 2: SL DRX on duration may not always be aligned with the sensing/selection window.

Proposal 2: Sidelink DRX configuration in mode-2 should consider the impact on sensing/selection window. Details are up to RAN1.

Proposal 3: If proposal 2 is agreed, send an LS to RAN1 for feedback.
3. Conclusion

In this contribution, we give analysis on mode-2 operation when considering Uu DRX and SL DRX. Based on the discussion, we have the following observations and proposals:

Observation 1: RAN1 agrees to further study on the feasibility/benefit of inter-UE coordination.
Observation 2: SL DRX on duration may not always be aligned with the sensing window.
Proposal 1: RAN2 should wait for RAN1 process on the study of inter-UE coordination procedure.
Proposal 2: Sidelink DRX configuration in mode-2 should consider the impact on sensing window. Details are up to RAN1.
Proposal 3: If proposal 2 is agreed, send an LS to RAN1 for feedback.
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