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Introduction
RAN2 sent an LS on sidelink DRX design [1], which introduced a working assumption made in RAN2:

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



RAN2 asked RAN1 to provide feedback if there is any concern on the working assumption. 

In this contribution, we discuss the sidelink DRX design for the LS from RAN2. 
Discussion
In the latest WID [2], it is mentioned that resource allocation to reduce power consumption also consider the impact of sidelink DRX, if any. 

There are some discussions in last RAN1 meetings on the incoming LS from RAN2 about sidelink DRX design [1]. It is working assumption in RAN2 that sidelink DRX should take PSCCH monitoring for sensing into account if sidelink DRX is used. Furthermore, in RAN2 #113-e meeting, it is agreed that UE may skip monitoring PSCCH and 2nd SCI in sidelink DRX off duration for data reception. The remaining issue is whether a UE monitors PSCCH for sensing purpose during sidelink DRX off duration.

It was extensively discussed in RAN1 #105-e meeting about whether and how UE performs sensing during its sidelink DRX off time. Four options were listed [3], though there is no consensus on which option to select. 
· Option 1: UE shall perform sensing during its SL DRX inactive time.
· Option 2: UE can perform sensing during its SL DRX inactive time, based on a rule. FFS what is the rule.
· Option 3: UE can perform sensing during its SL DRX inactive time, but up to UE implementation.
· Option 4: UE does not perform sensing during its SL DRX inactive time.


If a UE performs sensing during sidelink DRX off duration, then the only operational difference from sidelink DRX on duration is the omission of 2nd SCI and data decoding. The corresponding power saving benefit from sidelink DRX is very limited. 

In order to monitor PSCCH for sensing, a UE needs to switch on sidelink radio for the first several symbols of a sidelink slot. This prevents UE from entering the deep sleep state because the UE needs to receive PSCCH at every sensing slot. We think the power consumption level of “PSCCH-only Rx” state may be comparable with that of “PDCCH-only for cross-slot scheduling” state, which is 50 for FR1. This power consumption level is much higher than that of deep sleep state, which is 1.

Furthermore, in order to measure sidelink RSRP for sensing, UE needs to switch on sidelink radio for the entire PSSCH duration in case sidelink RSRP measurement is configured to be based on PSSCH DMRS. This prevents UE from even entering the micro sleep state. 

Observation 1: Sensing during sidelink DRX off duration significantly reduces the power-saving benefits of sidelink DRX.

On the other hand, if a UE does not perform sensing during sidelink DRX off duration, then the sensing results at the UE may be reduced due to sidelink DRX. A UE with reduced sensing results may incur a higher resource selection collision possibility, which could degrade system performance.
 
Observation 2: No sensing during sidelink DRX off duration leads to a higher resource selection collision possibility.

Overall, whether a UE performs sensing during sidelink DRX off duration is a tradeoff between power saving gain and resource selection reliability. 

In release 17 NR sidelink enhancement, two partial sensing schemes are supported: periodic-based partial sensing and contiguous partial sensing. Sensing occasions for periodic-based partial sensing may be before or after the resource selection trigger (i.e., sidelink data arrival for transmission). Also, contiguous partial sensing window may be before or after the resource selection trigger. 

Consider a UE is configured with sidelink DRX. To balance the power saving gain and resource selection reliability, we propose that the UE does not perform sensing before its sidelink data arrival, if the sensing occasion is in its sidelink DRX off duration. This is aimed to save the sensing power for the UE, which is unnecessary when there is no sidelink data for transmission. On the other hand, the UE performs sensing after its sidelink data arrival, even if the sensing occasion is in its sidelink DRX off duration. This is aimed to achieve a reliable resource selection when there are sidelink data for transmission. 

Proposal 1: When a UE is configured with sidelink DRX, 
· the UE performs sensing after its sidelink data arrival, even if the sensing occasion is in its sidelink DRX off duration.
· the UE does not perform sensing before its sidelink data arrival, if the sensing occasion is in its sidelink DRX off duration. 

Conclusion
In this contribution, we provided our views on sidelink DRX design. Our observations and proposal are as follows:

Observation 1: Sensing during sidelink DRX off duration significantly reduces the power-saving benefits of sidelink DRX.

Observation 2: No sensing during sidelink DRX off duration leads to a higher resource selection collision possibility.

Proposal 1: When a UE is configured with sidelink DRX, 
· the UE performs sensing after its sidelink data arrival, even if the sensing occasion is in its sidelink DRX off duration.
· the UE does not perform sensing before its sidelink data arrival, if the sensing occasion is in its sidelink DRX off duration. 
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