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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]RAN2 discussed and reached the following set of agreements on the SL DRX operation, specifically related to the DRX related timers [1]:
Agreements on high-level principles for SL DRX
1: 	For SL unicast (after SL unicast link is established), SL DRX configuration can be configured per a pair of source/destination. FFS whether SL DRX operates per direction or for both directions.
2:	For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
3:	Short DRX cycle is not introduced for SL unicast, groupcast and broadcast in Rel-17.
4:	For data reception, RAN2 defines the behaviour for monitoring the SCI reception (i.e., PSCCH and 2nd SCI on PSSCH) during the SL active time for SL DRX. For data reception, the UE may skip monitoring of PSCCH and 2nd SCI on PSSCH during inactive time for SL DRX. Sensing aspect is not considered in this agreement.
5a:	At least, On-duration timer and Inactivity timer are supported in SL unicast.
5b: 	HARQ RTT is supported in SL unicast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
6a: 	At least, on-duration timer is supported for SL groupcast. FFS for the need and detailed condition when inactivity timer is supported.
6b: 	HARQ RTT is supported in SL groupcast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
7: 	At least, on-duration timer is supported for SL broadcast.
8: 	SL DRX Command MAC CE is introduced for SL DRX operation in unicast. FFS on the need of groupcast. FFS on the detailed UE behaviour (including relation to inactivity timer).
9: 	In mode 1, when in RRC_CONNECTED, if DRX is configured, the MAC entity monitors the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI in Uu DRX Active Time. MAC entity does not need to monitor the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI in Uu DRX in-active Time.

In addition, it was also agreed that timer-based SL DRX operation is also applicable for groupcast and broadcast operation.

Agreements on SL DRX on groupcast/broadcast
1: 	Timer-based SL DRX is also applied to SL groupcast/broadcast.

An email discussion was allocated to discuss further details for SL DRX related timers, how they are defined and maintained and additional considerations [2]. In this contribution, we focus on the unresolved aspects therein and provide our view.
1. Discussion
SL Inactivity Timer 
While there is widespread consensus on both the need and details of UE operation for SL OnDurationTimer and the SL Inactivity Timer for both unicast, it is not so clear for the case of groupcast/broadcast [2]. Contrary to the case of unicast where some synchronization between the UEs in terms of when the timer can be started/stopped can be assumed, it can be tricky to consider for groupcast/broadcast due to absence of dedicated signaling. At the same time, if we consider HARQ FB enabled transmissions for the groupcast case, it can be assumed that the UEs can be aware of the status of the recipient UEs within the group, i.e. whether they are in DRX sleep or not based on the reception of HARQ ACK/NACK. Therefore, the usage of inactivity timer at least for the case of groupcast when HARQ FB is enabled can be supported. As far as TX/RX UE handling goes, the same principle as in the case of unicast can apply, i.e. it can be maintained by the TX and RX UEs per DST L2 ID (which maps to a given service type). Then, from the TX UE perspective, the TX UE can start the timer after scheduling the transmission over the SCI to be synchronized with the RX UE(s).
[bookmark: _Hlk67915578]Proposal 1:	RAN2 is proposed to agree that SL Inactivity timer is supported for groupcast, at least for the case when HARQ FB is enabled.

SL HARQ RTT and Retransmission Timers 
As opposed to the on-Duration and Inactivity timers, the need for HARQ RTT and Retransmission timers for sidelink DRX is less clear because of the inherent differences between Uu and SL operation. For Uu, the HARQ RTT timer mainly accounts for uncertainty regarding the propagation and processing delays for HARQ retransmissions and certainly, the same principle is applicable for sidelink as well. So, while the need for defining the HARQ RTT timer is there, the key difference is whether there is any difference in how the configuration of the timer duration shall to be done compared to the Uu case (where it is explicitly configured by the network). 
For the case of sidelink, it should be clear that the uncertainty in scheduling delay for SL HARQ retransmissions is different between mode 1 and mode 2 operation, and even for mode 2 operation, the channel conditions (e.g. congestion) can cause this delay to vary greatly. In this case, while it might be possible to deterministically estimate the maximum time based on whether a retransmission resource is scheduled in the SCI, it is not possible or realistic to do that in all cases. Moreover, in line with several other sidelink related configurations where we rely on network to explicitly provide configurations to the sidelink UE even when some deterministic estimation can be done, it seems much more desirable to follow the same behavior here as well. In other words, a single sidelink HARQ RTT timer can be defined per SL HARQ process and the configuration of the timer itself can be left to network configuration for the in coverage case, similar to how the other SL DRX timers can be configured. For out of coverage case, it can be further discussed if it is done based on pre-configuration or left to UE implementation.
The need for a HARQ Retransmission timer was also left FFS in the last meeting. In our view, the HARQ Retransmission timer and HARQ RTT timers are closely coupled due to the inter-dependence of one on the other, with the former mainly considering the uncertainty of NW scheduling of retransmission So, it seems clear that for unicast (and for groupcast where HARQ FB is enabled), since HARQ RTT timer generally inherits the functionality from Uu anyway, HARQ Retransmission timer also needs to be supported. As per Uu design, the UE shall start the SL HARQ Retransmission timer for a given SL HARQ process upon expiry of the corresponding HARQ RTT timer. The configuration of the timer can also be done in a similar fashion as for the HARQ RTT timer, i.e. up to network to configure it explicitly for the in coverage case. Of course, for the out of coverage case, we can follow the TX- or RX-UE centric principle as outlined in [3].
Proposal 2a:	At least for the in-coverage case, the configuration of SL HARQ RTT and SL HARQ Retransmission timers shall be up to the network, regardless of mode-1 or mode-2 operation.
Proposal 2b:	For OOC case, RAN2 shall further discuss if they are based on pre-configuration or left to UE implementation.

1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the DRX timer related aspects and makes the following proposals:
[bookmark: _Ref434066290]Proposal 1:	RAN2 is proposed to agree that SL Inactivity timer is supported for groupcast, at least for the case when HARQ FB is enabled.
Proposal 2a:	At least for the in-coverage case, the configuration of SL HARQ RTT and SL HARQ Retransmission timers shall be up to the network, regardless of mode-1 or mode-2 operation.
Proposal 2b:	For OOC case, RAN2 shall further discuss if they are based on pre-configuration or left to UE implementation.
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