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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, there was significant progress to further SL DRX design, particularly related to usage of TX profile for SL DRX support and the following agreements were made [1]:
	Agreements on TX-UE centric or RX-UE centric DRX configuration determination:
1: For GC/BC, TX profile is introduced in Rel-17 for sidelink enhancement. FFS whether a TX profile identifies a Release, or one or more sidelink feature groups.
2:RAN2 understand a service type can be mapped to a TX profile, i.e. V2X and ProSe. 
3: TX profile is indicated from upper layer to AS layer. FFS whether a TX profile needs to be provided with service type information or L2 id.
4:For GC/BC, a Rel-17 TX UE shall only assume SL DRX for the RX UEs when the associated TX profile corresponding to support of SL DRX. FFS whether a TX profile needs to be provided with service type information or L2 id.
5:For GC/BC only communication, a Rel-17 RX UE determines SL DRX is used if all service types/L2 ids of interest have an associated TX profile corresponding to support of SL DRX. A Rel-17 RX UE enables SL DRX operation for a service type/L2 id with the associated TX profile.
6:For UC, for SL transmissions after PC5-RRC connection is established, no backward compatibility issue of SL DRX is assumed, i.e. backward compatibility is handled based on PC5-RRC UE capability signalling.
7:Send an LS to SA2 to inform them of the RAN2 agreements related to TX profile.




In this contribution, we focus on the remaining open aspects on SL DRX design and present our view.
1. Discussion
TX profile for SL DRX support
Based on the agreements in the last meeting, it is clear that TX profile based approach shall be utilized to provide backward compatibility for SL UEs with no SL DRX support. In particular, for GC/BC scenarios, it is agreed that TX profile is indicated from upper layer and while there was some discussion in email discussion [2] about whether TX profile shall be mapped to a service type or L2 ID, there does not seem a clear consensus and it is proposed to leave the decision to SA2. However, we still need to discuss potential impacts from RAN2 point of view. For instance, similar to the question raised in Rel-15 (where TX profile was used to differentiate different PHY layer transmission schemes/parameters), it needs to be discussed if there is any potential impact to multiplexing of packets associated with different TX profiles. In our view, regardless of the outcome in email discussion [2], there are two options on the table:
1) If the TX profile is mapped to L2 ID, it implies that the multiplexing of the two packets with different TX profiles is inherently not allowed since LCP operates based on L2 DST ID basis. Therefore, no additional restriction is needed.
2) If the TX profile is mapped to different service type, then there is a possibility that packets with different TX profiles (either of which can correspond to support of SL DRX or not) may be mapped to the same L2 DST ID. In this case, there is a need to consider if they are allowed to be multiplexed or not.
For the second case, it is clear that some further restriction might be needed. For instance, if the two packets have TX profiles, one of which corresponds to support of SL DRX and the other one does not, they should not be multiplexed in the same TB as otherwise, this would require the RX UE to stay awake longer than otherwise. While the UE behavior would be different in such cases, it can be discussed further in RAN2 if an additional LCP restriction needs to be defined in this case. If RAN2 agrees to let the decision of whether TX profile is mapped to service type or L2 ID, the potential impact of either mapping needs to be captured in RAN2.
Observation1:	RAN2 may need to wait for SA2/CT1 input on how to send the TX profile to the AS layer (as per email discussion [2]).
[bookmark: _Hlk85450276]Proposal 1a:	If the TX profile is provided with L2 ID, no additional multiplexing restriction needs to be defined considering packets with different TX profile.
Proposal 1b:	If the TX profile is provided with service type information instead, RAN2 further needs to discuss if additional multiplexing restriction is needed considering packets with different TX profile (corresponding to support of SL DRX).

Use of Default configuration for SL DRX
Another open issue from the past meeting which was discussed in email discussion [2] was the usage of default SL DRX configuration for GC/BC. It has been proposed that the common default configuration can be used for this purpose. However, whether SL DRX shall be applied to any messages sent for UC after the DCR message has been sent but before SL unicast DRX configuration has been exchanged and applied is not yet clear. Specifically, once DCR message has been sent, it has been proposed to continue applying SL default DRX configuration for any messages to be sent before link-specific SL DRX configuration has been applied. However, it should be noted that the default DRX configuration is not expected to offer substantial power saving benefits since it is not based on any QoS characteristics of the underlying traffic. In addition, it also increases overall latency during the PC5-RRC signaling procedure as the UEs would have to wait to perform transmissions during the DRX active period as governed by the default configuration. Finally, considering Rel-16 UEs which may not support SL DRX, it is not clear how they would be able to communicate effectively with a Rel-17 UE during this time (which may be in SL DRX). Therefore, we propose to not apply SL DRX for the PC5-S/PC5-RRC messages which are sent after the DCR message and before SL unicast DRX configuration is applied.
Proposal 2:	It is proposed to not apply SL DRX for the PC5-S/PC5-RRC messages which are sent after the DCR message and before SL unicast DRX configuration is applied.

Consideration for sensing operation
The impact of UE sensing behaviour on SL DRX operation is not yet fully clear. In the previous meetings, RAN2 defined the behaviour for monitoring the SCI reception with respect to data reception, but sensing aspect was not considered. In the last RAN2 meeting, it was further agreed that the TX UE selects resources for transmission taking into account the active time of the RX UE:
Agreements on SL DRX timer maintenance:
13:	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. Send LS to RAN1.
14:	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.
15:	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.
16:	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 timer) at the RX UE.
17:	For broadcast, the TX UE can select the resources for the retransmission associated with any active time supported by broadcast (i.e. on duration timer) at the RX UE.

In light of the above agreements, we need to analyse potential scenarios where AS layer may not be able to perform resource selection during the active time of the RX UE (as per the agreement above). Specifically, since the upper layer is not aware of the sensing procedure, it generates packets irrespective of where the TX/RX UEs are with regard to their SL DRX cycle. Therefore, it is possible that the packet from the upper layer might arrive quite late into the active time of the RX UE’s DRX cycle and AS layer may not have an opportunity to select resources within the remaining duration of the active time.
Observation2:	Since upper layer generates traffic agnostic to the AS layer procedures, AS layer may not have an opportunity to select resources within the remaining active time duration of RX UE.
Regardless of whether L1 is able to perform sensing and indicate set of candidate resource sets to MAC in time, it is not clear yet from discussions in RAN1 or RAN2 whether L1 needs to be informed of the SL DRX cycle (and the associated parameters) in order to meet the requirement set in the above agreements. To us, it seems imperative to discuss and come to a conclusion on whether information regarding RX UE’s DRX configuration/parameters is available at the physical layer and taken into account explicitly or whether this restriction is implemented at the MAC layer. Therefore, RAN2 is suggested to discuss and decide which approach shall be adopted to meet the RX UE’s active time requirement.
Proposal 3a:	RAN2 is proposed to discuss and confirm that it is upto the MAC layer to ensure that the resource selected for SL transmission fall during the active time of the RX UE.
Moreover, note that in case it is upto the MAC layer to ensure that this requirement is met (i.e. no impact on PHY layer procedure), it is equally likely that none of these resources fall during the active time of the RX UE, thereby triggering a resource reselection trigger at the TX UE. Accordingly, a separate resource reselection trigger may need to be defined to reselect resources which fall during the RX UE’s active time.
Proposal 3b:	If MAC layer cannot meet the above requirement, it may need to trigger resource reselection and accordingly, a new resource reselection trigger needs to be defined.

1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the open issues regarding SL DRX operation and makes the following observations and proposals:
Observation1:	RAN2 may need to wait for SA2/CT1 input on how to send the TX profile to the AS layer (as per email discussion [2]).
Observation2:	Since upper layer generates traffic agnostic to the AS layer procedures, AS layer may not have an opportunity to select resources within the remaining active time duration of RX UE.

Proposal 1a:	If the TX profile is provided with L2 ID, no additional multiplexing restriction needs to be defined considering packets with different TX profile.
Proposal 1b:	If the TX profile is provided with service type information instead, RAN2 further needs to discuss if additional multiplexing restriction is needed considering packets with different TX profile (corresponding to support of SL DRX).
Proposal 2:	It is proposed to not apply SL DRX for the PC5-S/PC5-RRC messages which are sent after the DCR message and before SL unicast DRX configuration is applied.
Proposal 3a:	RAN2 is proposed to discuss and confirm that it is upto the MAC layer to ensure that the resource selected for SL transmission fall during the active time of the RX UE.
Proposal 3b:	If MAC layer cannot meet the above requirement, it may need to trigger resource reselection and accordingly, a new resource reselection trigger needs to be defined.
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