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1. Introduction
A new scope with the focus on enhancing the sidelink for power saving has been introduced in terms of DRX [1]. The following agreements related to DRX were made with respect to unicast, broadcast and groupcast were made in RAN2#115-e [2].Agreements on SL DRX configuration for UC:
1: 	For determining SL DRX configuration by TX UE, SL DRX capable RX UE is not mandatory to provide the SL DRX assistance information to TX UE. FFS on the interpretation if assistance information is not provided.
2:	For SL unicast, RX UE may include its desired SL DRX configuration in the assistance information which is transmitted to TX UE.
3:	For SL unicast, RX UE may send the SL DRX assistance information to TX UE when the previously transmitted SL DRX assistance information has changed.
4:	For unicast, a two-step process (i.e., RX UE accepts or rejects TX UE’s suggestion) is adopted as a baseline, i.e., FFS on the following TX/RX UE behaviours when reject happens.
	• Step 1: TX UE sends RRCReconfigurationSidelink containing a SL DRX configuration to be applied by RX UE to RX UE
	


Agreements on SL DRX configuration for GC/BC:
1: 	For SL BC and GC, for in-coverage case, RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from 1) SIB which is delivered via dedicated RRC signalling as in legacy, and from 2) from dedicated RRC signalling during handover, i.e., in an RRCReconfiguration message including reconfigurationWithSyn. Otherwise, RRC_CONNECTED TX-UE/RX-UE does not expect DRX configuration from dedicated RRC signalling.
2:	For BC/GC, the on-duration timer length and inactivity timer length (only for GC) are configured per QoS profile.
3:	For GC, do not pursue per-QoS or per-L2-ID configuration for RTT timer length and retransmission timer length.
4:	For BC/GC, default DRX configuration(s) can be used for QoS profile(s) which cannot be mapped into DRX configuration configured for the dedicated QoS profile(s).
5:	For BC/GC, do not pursue DRX command MAC CE in Rel-17.



• Step 2: RX UE replies with a PC5-RRC signalling indicating acceptance or rejection for the SL DRX configuration. FFS on whether the new rejection cause for SL DRX needs to be defined. FFS on whether RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink is used in Step 2
5:	For unicast in IDLE/INACTIVE or OOC, in case there is no SL DRX assistance information received from RX UE, TX UE derives the value of the inactivity timer based on its implementation. FFS on the interpretation if assistance information is not provided.
6:	For unicast in IDLE/INACTIVE or OOC, if TX UE has obtained assistance information from RX UE, TX UE derives the value of the inactivity timer based on its implementation.



In Rel-16, DRX mechanisms are supported in order to achieve power saving in both, LTE and NR on the Uu interface. In case of NR, UEs in RRC_CONNECTED state monitor PDCCH during ON duration. If the UEs do not receive PDCCH during that period, they can sleep during the remaining DRX cycle. If the UEs receive a PDCCH and successfully decode it, the inactivity timer is (re)started and the UEs can sleep during the remaining DRX cycle until either the inactivity timer expires or the DRX cycle ends, whichever ends later [4]. 
For V2X applications on the sidelink until Rel-16, any UE category is considered to be always on. DRX on the sidelink will enable P-UEs to save battery as the UE will receive and decode transmissions only during the DRX ON duration in any type of coverage scenario. DRX in Rel-17 is required for certain V2X use cases, e.g., for P-UEs in public safety, where power consumption of the UEs needs to be minimized. For SL DRX, to work efficiently, major challenges are to align the DRX configuration, first, between Uu and SL in case of Mode 1 and second, amongst UEs in case of out of coverage. The following contribution discusses some aspects of DRX on the SL.
2. Discussion
[bookmark: _Toc43290706][bookmark: _Toc43290707][bookmark: _Toc43290708][bookmark: _Toc43290709]Up to Rel-16, a UE configured to receive on the sidelink UE always monitors all configured reception resource pools. This impacts especially the power consumption of P-UEs causing the risk that P-UEs may run out of battery and, thus, are no longer able to transmit and receive safety-critical V2X notifications. In order to reduce the power consumption over PC5, an efficient approach is to apply the DRX mechanism to PC5, so that power saving UEs will only monitor the necessary resources during defined periods.
[bookmark: _Toc53746000][bookmark: _Toc53746081]SL-DRX configuration for Unicast, Broadcast and Groupcast
The inclusion of assistance information from the RX-UE in the TX-UE centric DRX configuration was agreed in RAN2# 114e for SL unicast [3]. Also, in RAN2# 115e it was agreed that RX-UE may include its desired SL DRX configuration in the assistance information being transmitted to the TX-UE [2]. However, it is still under discussion which SL-DRX configuration could be included in the assistance information. If the UEs are in a Mode 2 scenario, then the RX-UE may consider the SL DRX configuration of the other established PC5 connections. The RX-UE can then choose from the subset of known DRX configurations a suitable one.  On the other hand, if the RX-UEs are in-coverage and have the Uu DRX configuration, then this RX-UE may consider the Uu DRX configuration. As for the point which parameters should formulate the assistance information; there should not be a down selection of which SL-DRX parameters should be excluded as all the information might be useful for the TX-UE. 
In [702] email discussion, the issue of SL DRX assistance information request as part of the signaling procedure was discussed. The inclusion of SL-DRX assistance information by the TX-UE will enable to select a SL-DRX configuration that maximizes power saving for both TX and RX UE.  In case, the RX UE does not find the proposed SL-DRX configuration by the TX-UE suitable, it could send SL-DRX assistance information to the TX-UE.
In case of a change in the DRX configuration at the RX-UE or in case the RX-UE notices a sub-optimal DRX configuration, the RX-UE can send a SL-DRX assistance information update to the TX-UE.
The granularity of DRX cycle for broadcast and groupcast per QoS profile was agreed in RAN2# 114e [3]. This also includes the on-duration timer length for both broadcast, groupcast and inactivity timer length only for groupcast to be configured per QoS profile.  The sl-drx-startoffset is based on DST L2 ID and does not take into account the QoS requirement into account.   A down selection is needed in the case when multiple QoS profiles are associated to the same destination layer 2 ID. A maintenance of multiple DRX cycles based on each QoS profile associated to the same destination layer 2 ID will result in UEs to be awake at different times resulting in more power consumption. Different DRX parameters may need a different criteria for down selection. In case of inactivity timer, a UE should be active pertaining to the largest timer value. This largest timer value can then accommodate the next data packet and give the chance for transmission. If the inactivity timer pertaining to a certain QoS profile e.g. lowest PDB is chosen then it can happen that the inactivity timer length is not sufficient to accommodate the next data packet. Hence, it is best to set the inactivity timer length to longest interval. 
Inactivity timer value should be configured to the largest timer value while the DRX cycle should be configured to the smallest value.  
Next, considering the DRX cycle it should also be subjected to down selection when multiple QoS profiles are associated to the same destination layer 2 ID. The QoS profile pertaining to the lowest PDB will be the one with stringent QoS requirement. Therefore selecting a DRX cycle with the smallest length should be able to cater to the packet with the lowest PDB requirement. Finally, the on-duration timer for the UE should take into account the associated QoS profile and the selected DRX cycle. This will make sure that the RX UE is monitoring only when needed.  
The DRX cycle with the smallest length should be selected when multiple QoS profiles are present. 
3. Conclusions
The following proposals have been made in this document:
1. In case of a change in the DRX configuration at the RX-UE or in case the RX-UE notices a sub-optimal DRX configuration, the RX-UE can send a SL-DRX assistance information update to the TX-UE.
Inactivity timer value should be configured to the largest timer value while the DRX cycle should be configured to the smallest value.  
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