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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the relationship between SL-DRX and sensing operation.
R2-2009696 (Lenovo) – Proposal 2
Proposal 2: Kindly suggest RAN2 to discuss whether SL DRX controls PSCCH monitoring only for data reception or also for sensing, if SL DRX term is used.
[OPPO, Vivo, LG, Ericsson, ZTE, CATT]: Is it good to discuss it in RAN2? Or RAN1? Sensing is TX UE behavior and DRX is RX UE behavior so it may not appropriate to discuss them together now in RAN2. We need to focus SL DRX design for SL data reception. [Apple, InterDigital, Intel, MediaTek, Lenovo]: At least, it is clear SL DRX should control PSCCH monitoring for sensing also. [Fujitsu]: We can a little bit wait for RAN1 progress and come back in RAN2 once they have sufficient progress. [Qualcomm]: Sensing should not be considered in SL DRX design since it is TX UE behavior. [Lenovo, ZTE]: SL is different than Uu, in SL RX UE can be switched to TX UE and for TX, sensing is required, so SL DRX should control sensing in SL DRX. [InterDigital, Apple]: Sensing should be considered but for how to do that, it needs some coordination between RAN1 and RAN2. [OPPO, Huawei, LG, Qualcomm, Ericsson, Fujitsu]: Consider too early to make a decision. [ZTE]: Do we need to send LS to RAN1? [Huawei]: Do not see the need to send LS to RAN1. [Lenovo, MediaTek, Ericsson, Apple]: No harm to send LS to RAN1. 
=> Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.
Discussion
Definition of DRX functionality
According to the discussion in RAN2#112, there are two FFS points.
4:	If a UE is in SL active time, UE should monitor PSCCH. FFS on PSSCH. FFS for sensing impacts.
Firstly, according to the DRX definition in Uu interface
The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, and AI-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise, the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].
When it comes to sidelink, considering the logic for DRX is to enable UE to monitor control channel, in order to check whether there is anything sent to itself or not, monitoring SCI would be enough since all the necessary information can be obtained via PSCCH.
One argument for including PSSCH monitoring into DRX is that
[Ericsson]: Second step SCI is carried over PSSCH, so we need to add PSSCH also. [Apple]: In order to receive 2nd step SCI, the UE anyway first monitor PSCCH. [OPPO]: Not sure of PSSCH at the moment, we need to further checking with RAN1. [LG]: 2nd step SCI includes L1 id, so the UE also should monitor PSSCH. 
So we need to differentiate further between 
· 2nd stage SCI on PSSCH
· Data on PSSCH
For the former one, the decoding is necessary since the L1 ID is included in 2nd-stage SCI. While for the latter one, by comparing the possible resource mapping for 
· DL, i.e., PDCCH and PDSCH
· SL, i.e., PSCCH and PSSCH
There is no essential difference, i.e., in both cases, the control channel may be overlapping with data channel in time domain, and thus some pre-buffering of data channel is needed, but that does not necessarily mean the UE has to decode PSSCH even if PSCCH indicates the data is not of interest by the Rx-UE.

   
Figure 2 Resource mapping of control/data channel for DL (Example-1: left, Example-2: right)

   
Figure 3 Resource mapping of control/data channel for SL (Example-1: left, Example-2: right)
[bookmark: _Toc61348593]UE may need to pre-buffer the data on PSSCH (similar to PDSCH), but that does not mean the DRX functionality has to include PSSCH data decoding (similarly, DL DRX does not include PDSCH data decoding either).
Proposal 1 [bookmark: _Toc61348595]SL DRX functionality only include decoding of PSCCH (1st-stage SCI) and 2nd-stage SCI, i.e., no decoding for data on PSSCH.
DRX vs. Sensing
Then for the other FFS point, i.e., whether to limit sensing operation by DRX functionality
On the one hand, RAN2 reached the following WA, notifying RAN1 using LS
7:	Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.
On the other hand, the WID has been updated to reflect that aspect
· 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.
Considering now the decision is up to RAN1, RAN2 does not need to further work on this aspect.
Proposal 2 [bookmark: _Toc61348596]No need for RAN2 to confirm/revert the WA of “SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used”, i.e., RAN2 rely on RAN1 for final design of sensing operation.
Conclusion
We have the following observations:
Observation 1	UE may need to pre-buffer the data on PSSCH (similar to PDSCH), but that does not mean the DRX functionality has to include PSSCH data decoding (similarly, DL DRX does not include PDSCH data decoding either).

We have the following proposals:
Proposal 1	SL DRX functionality only include decoding of PSCCH (1st-stage SCI) and 2nd-stage SCI, i.e., no decoding for data on PSSCH.
Proposal 2	No need for RAN2 to confirm/revert the WA of “SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used”, i.e., RAN2 rely on RAN1 for final design of sensing operation.
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