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[bookmark: _Hlk510705081]Introduction
RAN2 sent an LS (R2-2108997, [1]) to RAN1 on resource selection related to DRX operation. Following a list of RAN2 agreements on DRX and related LCP restrictions, RAN2 asked RAN1 [1]:
	To RAN WG1:
ACTION: 	RAN2 respectfully asks RAN1 to take the above agreements into account and inform RAN2 whether/how RAN1 intends to reflect the restriction in the following RAN2 agreement “When data is available for transmission to one or more RX UE in DRX, TX UE selects the resources taking into account the active time (current or future) of the RX UE(s) determined by the timers maintained at the TX UE.  Details are FFS. FFS whether RAN1 or RAN2 implement this restriction 



The key point for the LS is whether RAN1 shall consider specifying SL resource allocation with consideration of RX UE DRX operation. This contribution provides some preliminary analysis and our views on the LS.

Discussions 
The SL DRX operation is a UE Rx power saving feature. LCP restrictions are used in RAN2 to ensure DRX operation between Tx UE and Rx UE, as indicated in the LS [1]
	· [bookmark: _Hlk80425482]For unicast, the TX UE maintains a set of timers per pair of source Layer-2 ID and destination Layer-2 ID corresponding to the SL DRX timers in the RX UE.  For groupcast/broadcast, the TX UE maintains a set of timers per destination Layer-2 ID corresponding to the SL DRX timers in the RX UE.  The TX UE uses the timers as part of the criterion for determining the allowable transmission time for each RX UE.  
· For transmissions to RX UE(s) using SL DRX operation, LCP restrictions ensure that a TX UE transmits data in the active time of the RX UE(s).



The LS also indicated these RAN2 agreements [1]:
Agreements:
When data is available for transmission to one or more RX UE in DRX, TX UE selects the resources taking into account the active time (current or future) of the RX UE(s) determined by the timers maintained at the TX UE.  Details are FFS. FFS whether RAN1 or RAN2 implement this restriction. 

For unicast, the TX UE selects the resources for the initial transmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer) at the RX UE. How to handle cases when a transmission may cause these timers to be running at the RX UE is FFS. FFS on groupcast. FFS on whether any spec impact.

For unicast, the TX UE can select the resources for the retransmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer) at the RX UE.  How to handle cases when a transmission may cause these timers to be running at the RX UE is FFS. FFS on groupcast. FFS on whether any spec impact.

For broadcast, the TX UE can select the resources for the initial transmission associated with any active time supported by broadcast (i.e. on duration) at the RX UE. 

For broadcast, the TX UE can select the resources for the retransmission associated with any active time supported by broadcast (i.e. on duration) at the RX UE.


The key question to RAN1 is whether RAN1’s specification is needed to ensure the resource selection to meet the DRX constraint. Furthermore, whether the resource selection procedure of RAN1 shall consider the Rx UE active time for the DRX operation.
During the Rel-17 RAN1 study, there is little discussion on potential DRX impact to SL resource allocation. There is only one key agreement on DRX , which allows sensing during UE inactive time. For the agreements on partial sensing, including both perodic-based partial sensing and contiguous partial sensing, DRX issues are generally considered FFS. The current study in RAN1 is mainly addressing the power saving at the Tx UE side, with technologies such as partial sensing and random sensing to save sensing power for its sidelink transmission; while power saving at the Rx side, such as DRX, is not fully discussed in RAN1.
Regarding the question on whether it is possible to specify resource selection with the consideration of Rx UE active time, there are at least two potential approaches in RAN1: enhance Rel-16 based full sensing, or add new restrictions for Rel-17 partial sensing. When the UE reports its sensing results, either from full sensing or partial sensing, to higher layers in PSSCH resource selection, the reported subset of resources shall consider the Rx UE active time. The high layer will select resources for PSSCH/PSCCH transmission, which will use the Rx UE active time for the SL Tx.
Following the resource selection procedure (TS 38.214), either full sensing or partial sensing shall report a resource set  to higher layers, subject to sensing results. With consideration of DRX, if the information about a Rx UE active time is available (from MAC CE, for example), the resource selection procedure may be modified to exclude the relative resources, which are not fit into the Rx UE active time, from the resource set . The Tx UE will report the  resource set to higher layers so that the proper resource selection will fit the Rx UE reception. This could be a possible approach to include the Rx UE active time information in the RAN1 resource selection procedure. 
Observation 1: It is possible to apply Rx UE active time information into the L1 resource selection procedure.
From Tx UE perspective, the information of a Rx UE active time cannot be obtained from the physical layer. The Tx UE will likely depend on higher layers, for example, MAC CE, to provide such information. Once the Tx UE applies this information into its L1 resource selection procedure, the output of the L1 procedure, as the resource set , will be send back to higher layers, which will determine the resource for resource allocation. Since the higher layer have this information about Rx UE active time, and the resource allocation is also determined by the higher layer, it is not clear how much benefit that this information of Rx UE active time shall be passed to L1 resource selection procedure.
Observation 2: Tx UE will depend on higher layers to provide the information about Rx UE active time.
One possible benefit for L1 would be the enhancement of the resource re-evaluation/pre-emption procedure. The Tx UE could report re-evaluation or pre-emption to higher layers based on the reported resource set  with consideration of Rx UE active time. This could eliminate possible scenarios that the reported  falls into the Rx UE’s inactive time. Further study on these benefits is needed.
Proposal 1: Further study the benefit of introducing new information about Rx UE active time into the L1 resource selection procedure.

Conclusion
Regarding to the RAN2 LS on the question about the resource selection for DRX operation, some preliminary observations are provided in this contribution. While RAN2 may be able to specify the necessary procedures for DRX, further study in RAN1 could be needed on possible benefit of introducing the new information of Rx UE active time for the resource selection procedure.
We have these observations and the proposal:
Observation 1: It is possible to apply Rx UE active time information into the L1 resource selection procedure.
Observation 2: Tx UE will depend on higher layers to provide the information about Rx UE active time.
Proposal 1: Further study the benefit of introducing new information about Rx UE active time into the L1 resource selection procedure.
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