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1 Introduction
RAN2 sent an LS to RAN1 [1] asking for taking following 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 
These agreements in the LS are below:
	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.


In this paper, the impacts on RAN1 design considering the RAN2 restriction are analyzed, and we further discuss whether/how RAN1 specifications should reflect the restriction.
2 Discussions
Based on the agreements from the LS [1], the TX UE selects resources considering the active time of the RX UE. For both initial transmission and retransmission, the selected resources should be confined within the SL DRX active time of the RX UE, no matter the TX UE performs unicast or broadcast. From TX UE perspective, if the restriction would be reflected by RAN1, there will be impacts on PHY layer design.
Resource selection window setting
Whether full sensing or partial sensing, the RSW (Resource Selection Window) of TX UE needs to match the active time of the RX UE as much as possible. If there is no, or little, overlapping between active time of RX UE and RSW, TX UE might not select enough resources in which RX UE can receive, as illustrated in Figure 1. In order to incorporate more resources within active time of RX UE in RSW, TX UE may adjust its RSW accordingly based on the active time of RX UE, for example, to enlarge the RSW to cover more active time. However, the RSW is defined as [n+T1, n+T2], where slot n is the slot of triggering resource (re-)selection, and T1 as well as T2 is bounded by UE processing time and remaining PDB respectively. T1 and T2 are difficult to change on the basis of DRX, since they are limited by UE capability and QoS requirements, such as latency.
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[bookmark: _Ref83802465]Figure 1. Resource selection window has no overlapping with SL DRX active time of RX UE
A further enhancement to ensure the transmission on the resources can be received by RX UE is to limit the RSW by the active time of RX UE as well. It implies that TX UE can only select resources with the overlapping duration between RSW [n+T1, n+T2] and active time of RX UE, but the problem is selection within overlapping duration only may not provide enough candidate resources, and may cause more collision in a certain probability. 
Y candidate slots determination
For partial sensing specifically, a set of Y candidate slots are determined within the RSW by UE implementation. So as required by the RAN2 restriction, TX UE has to confine the Y candidate slots within active time of RX UE. Moreover, the overlapping duration between RSW and active time of RX UE is not always large enough to guarantee selected Y candidate slots is larger than Ymin. More solutions are needed to cover the scenario where Ymin is not satisfied.
Resource selection procedure
Considering the SL DRX active time restriction on TX UE transmission, the resource selection procedure in the physical layer [3] should be also updated:
For step 5 of full sensing, after UE excludes resources corresponding to un-monitored sensing slots, the slots overlapping with active time of the RX UE may be excluded quite a lot, resulting in insufficient candidate resources. Thus, solution to handle this case, for example, new rules to put back the excluded resources overlapped with active time of RX UE, needs to be further studied.
For step 6, after UE excludes the reserved resources from other UEs, there may not be enough remaining resources which overlap with active time of the RX UE. Similar as step 5 above, it may need new solution/rules to put back excluded resources overlapping with active time of RX UE.
The impact could be also on step 7. If the number of total resources is less than Mtotal [3], how to recover the resources take the ones within SL DRX active time as much as possible would be also a problem to be resolved.
Observation 1: If RAN1 took the restriction from RAN2 for further design, quite a lot standard efforts would be needed on resource selection window determination, Y candidate slots selection, and candidate resource set determination, etc.
On top of above the analysis, PHY layer needs to know the accurate active time of RX UE. However, the active time of RX UE includes current active time and future active time according to the agreements in section 1 and whole active time will be dynamically updated in different scenarios. For example, SL DRX configuration can be delivered to PHY layer, but when a new initial transmission is received in SL DRX on duration, an inactivity timer in MAC layer is triggered and current active time is extended in the future. From physical layer perspective, it may not know the future active time accurately and will not recognize the candidate resources belonging to future active time exactly. So further selection window adjustment and resource selection based on SL DRX active time is hardly handled by PHY layer.
Observation 2: Since the SL DRX active time of RX UE is dynamically changing, PHY layer is difficult to adjust selection window and determine candidate resources precisely based on SL DRX active time of RX UE. 
Considering the large quantity of work that RAN1 needs to do, implementing the restriction in higher layers seems the more feasible way. 
The selection window is set based on the slot n that MAC layer requests PHY layer to report candidate resources. Hence, MAC layer could deliver the request to PHY layer in an appropriate time and make the active time of RX UE and RSW matched as much as possible. PHY layer would report a candidate resource set SA to MAC layer including a considerable number of resources in the active time of RX UE. On the other hand, the resource determination for transmission is finalized in the MAC layer, which knows the active time of RX UE more precisely, thus it is more appropriate for the MAC layer to consider the active time of the RX UE when selecting resources for the initial transmission and retransmissions.
Observation 3: It is more appropriate to reflect the restriction in MAC layer since both the trigger moment for resource selection in PHY layer and SL DRX active time of RX UE are known in MAC layer.
Therefore, as the above analysis, there will be a lot of standard efforts and difficulties in RAN1 to reflect the restriction from RAN2. Considering the limited time budget in RAN1 and also the accuracy for resource selection, RAN1 expects the restriction would be implemented by RAN2, where more enhancements can be implemented in high layer e.g. when UE performs the LCP procedure [2], the active time of destination UE can be considered, or performing resource re-selection in MAC layer, and so on. Thus the following proposal to reply RAN2 LS is given:
Proposal:  Reply to RAN2 as follows:
· RAN1 considers that there are a lot of standard efforts and difficulties to reflect the restriction from RAN2 in RAN1 specifications. Considering the limited time budget in RAN1, RAN1 will not take the restriction into account for PHY layer design in Rel-17. 
3 Conclusions
Based on the discussion above, following observations and proposal was made:
Observation 1: If RAN1 took the restriction from RAN2 for further design, quite a lot standard efforts would be needed on resource selection window determination, Y candidate slots selection, and candidate resource set determination, etc.
Observation 2: Since the SL DRX active time of RX UE is dynamically changing, PHY layer is difficult to adjust selection window and determine candidate resources precisely based on SL DRX active time of RX UE. 
Observation 3: It is more appropriate to reflect the restriction in MAC layer since both the trigger moment for resource selection in PHY layer and SL DRX active time of RX UE are known in MAC layer.
Proposal:  Reply to RAN2 as follows:
· RAN1 considers that there are a lot of standard efforts and difficulties to reflect the restriction from RAN2 in RAN1 specifications. Considering the limited time budget in RAN1, RAN1 will not take the restriction into account for PHY layer design in Rel-17. 
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