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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 in RAN2#114-e [2].

Agreements on TX-UE centric or RX-UE centric DRX configuration determination
1: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE.
2:	For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.
2a: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, signaling-1 (Rx->Tx) is carried via a new PC5-RRC message, from Rx-UE to Tx-UE.
2b:	In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, signaling-2 (Tx->Rx) is carried via RRCReconfigurationSidelink, to deliver DRX configuration from Tx-UE to Rx-UE.
3:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may report the information received in signaling-1 (Rx->Tx) to the serving network.
4:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).
5:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Rx-UE is in-coverage and in RRC_CONNECTED state, Rx-UE report the DRX configuration received in signalling-2 (Tx->Rx) to the serving network.Agreements on DRX for SL GC and BC
1: 	WA: RAN2 assumes that the V2X layer of Rx UE passes the PC5 QoS parameters together with the corresponding destination layer-2 ID(s) for reception to the AS layer, as per TR 23.776 conclusion, and will further discuss SL DRX design based on this working assumption. RAN2 does not need to send LS to SA2 to clarify this issue.
2:	For GC/BC, DRX cycle should take at least QoS requirement into consideration.
3:	For GC/BC, DRX cycle(s) is configured per QoS profile. FFS on the need of down-select one DRX cycle from available DRX cycles for a specific L2 DST ID if UE has multiple QoS profiles for same DST L2 ID.
4:	For GC/BC, DRX cycle is configured per QoS profile.
5a:	For GC/BC, RAN2 understands that sl-drx-startoffset does not take QoS requirement into consideration.
5b:	For GC/BC, For GC/BC, sl-drx-startoffset is set based on DST L2 ID.
 




Agreements on Uu DRX Impact to Support SL
1: 	SL-specific drx-onDurationTimer is not introduced in Uu.
2:	SL-specific drx-InactivityTimer is not introduced in Uu.
3:	For Tx UE configured with sidelink resource allocation mode 1, it should start or restart the Uu drx-InactivityTimer if the UE receives a PDCCH indicating a new SL transmission.
4:	SL-specific drx-HARQ-RTT-Timer and SL-specific drx-RetransmissionTimer should be introduced in Uu, which are maintained based on sidelink process.
5:	When sl-PUCCH-Config is configured, SL-specific drx-HARQ-RTT-Timer and SL-specific drx-RetransmissionTimer should be maintained for UE configured with sidelink resource allocation mode 1.
6:	Adopt the following definitions of SL-specific drx-HARQ-RTT-Timer and drx-RetransmissionTimer (the detailed name of the timers can be further discussed):
 	- drx-RetransmissionTimerSL (per Sidelink process): the maximum duration until a grant for SL retransmission is received;
 	- drx-HARQ-RTT-TimerSL (per Sidelink process): the minimum duration before a SL retransmission grant is expected by the MAC entity.
7:	When sl-PUCCH-Config is configured (and the PUCCH is transmitted), the UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first slot after the end of the corresponding transmission carrying the SL HARQ feedback via the PUCCH.



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 [3]. 
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]Until 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]Regardless of the cast type, RAN2 #114-e agreed on a TX-UE centric DRX configuration based on the assistance information from RX-UE as baseline for unicast. In the email discussion [706], open issues in SL DRX timer maintenance were discussed.  
SL DRX timer maintenance
It was agreed in RAN2 #114e [2] to configure the inactivity timer on a per link basis, i.e., a separate inactivity timer for each pair of source and destination layer 2 IDs. Based on the agreed TX centric approach, the TX UE determines the DRX configuration while taking into consideration the RX UEs preference via the assistance information. This assistance information could also include a recommendation from the RX UE on the desired inactivity timer. When the UEs are in RRC_CONNCETED state then the value for the inactivity timer can be provided by the gNB. In case of an out-of-coverage scenario, the input from pre-configuration in addition to assistance information from the RX UE can be considered. This preconfigured value of the inactivity value should be based on QoS profile associated to the service. 
[bookmark: _GoBack]The TX UE obtains the SL inactivity timer for unicast from (pre)configuration taking into account the assistance information.
A similar principle to unicast should be adapted for groupcast. Also, in case of groupcast, it seems to be beneficial to always support a separate SL inactivity timer for each groupcast L2 destination ID by the RX UE, irrespectively of the scenario considered. Supporting the inactivity timer will ensure that the QoS of all group members can be met, also in case of a varying group topology. However, in case of the need of further down selection, at least a particular group configuration from upper layers or for specific HARQ enabled transmissions inactivity timer should be supported. 
The alignment of inactivity timer in groupcast and the possibility to start/ restart the inactivity timer should be up to the TX UE belonging to the same group. This implies that in the same groupcast service if the TX UE receives as new transmission via SCI then the TX UE can start/ restart the inactivity timer. 
For groupcast, the RX UE maintains a separate inactivity timer for each L2 destination ID taking into account all groupcast transmissions. 
For groupcast, the (re)start of the inactivity timer is up to the TX UE belonging to the same L2 destination ID.  

SL and Uu DRX alignment 
In RAN2 #114-e meeting it was agreed that for RRC_CONNECTED UEs, the alignment of Uu DRX and SL DRX is up to gNB. The alignment for the RRC_IDLE and RRC_INACTIVE UEs was down prioritized for this release. 
For UEs in RRC_CONNECTED state there are two possible cases. First, the case of either TX or RX UE being in RRC_IDLE/ RRC_INACTIVE state while the other is in RRC_CONNECTED state. Second, both the TX and RX UE are in RRC_CONNECTED state. In unicast, when both TX and RX UE are in RRC_CONNECTED state, then the gNB of either TX UE or RX UE can achieve the alignment. As RAN2 agreed that the RX UE can report the configuration of SL DRX to the gNB, this will enable the gNB of RX UEs to align Uu DRX with SL DRX. Also, RAN2 has agreed that TX UEs can report assistance information from RX UEs to the gNB. This will enable the gNB of TX UEs to align SL DRX with Uu DRX while taking into account the assistance information of RX UEs. Hence, the signaling interface enables gNBs of both RX and TX UEs to achieve the alignment of Uu DRX with SL DRX. 
When TX UE is in RRC IDLE/INACTIVE and RX UE is in RRC CONNECTED state, then TX UE can achieve the alignment. It should not be limited to RX UEs serving gNB to provide alignment of Uu DRX and SL DRX.  It is possible for the RX UE to include the Uu DRX configuration in the assistance information. As this assistance information will be reported to the TX UE, the TX UE can try to align the Uu DRX and SL DRX, either partially or fully. However, as the TX UE is not in RRC_CONNECTED state it will not report the assistance information to the gNB.  
For the case of groupcast and broadcast it was agreed in the previous RAN2 meeting that Uu and SL DRX will be supported. Similar cases of UEs being in RRC_CONNECTED state and RRC_IDLE/INACTIVE state as previously discussed for unicast are expected here as well. The Uu DRX and SL DRX alignment can be performed by the serving gNB by taking into account the SL DRX information from UEs in groupcast or broadcast. 
For TX UE and RX UE in RRC_CONNECTED state, both TX UE gNB and RX UE gNB can achieve the Uu and SL DRX alignment. 


3. Conclusions
The following proposals have been made in this document:
1. The TX UE obtains the SL inactivity timer for unicast from (pre)configuration taking into account the assistance information.
For groupcast, the RX UE maintains a separate inactivity timer for each L2 destination ID taking into all groupcast transmissions. 
1. For groupcast, the (re)start of the inactivity timer is up to the TX UE belonging to the same L2 destination ID.  
1. For TX UE and RX UE in RRC_CONNECTED state, both TX UE gNB and RX UE gNB can achieve the Uu and SL DRX alignment. 
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