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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]. 
3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE


The following agreements were made in RAN2 #112e [2].
1: 	Sidelink DRX needs to support sidelink communications for both in and out of network’s coverage scenarios.
2:	RAN2 will prioritize normal use case without consideration of relay UE use case in Rel-17.
3:	Support SL DRX for all casting types.
4:	If a UE is in SL active time, UE should monitor PSCCH. FFS on PSSCH. FFS for sensing impacts.
5:	RAN2 is not going to introduce SL paging and SL PO for SL DRX.
6:	As baseline, for Sidelink DRX for SL unicast, it is proposed to inherit and use timers similar to what are used in Uu DRX. FFS for SL broadcast/groupcast. FFS on detailed timers.
7:	Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.
8:	Support of long DRX cycle for SL unicast should be assumed as a baseline. FFS on the need of short DRX cycle.
9:	Deprioritize SL WUS from RAN2 point of view in Rel-17.	

SL DRX in Rel-17 is required for certain use cases, e.g. for P-UEs using V2X applications and for public safety, where power consumption of the UEs needs to be minimized. For SL DRX, major challenges are to align the DRX configuration between Uu and SL in case of Mode 1 as well as amongst UEs in case of out of coverage to work efficiently. The following contribution discusses the DRX alignment of SL and Uu wake up time.

2. Discussion
[bookmark: _Toc43290706][bookmark: _Toc43290707][bookmark: _Toc43290708][bookmark: _Toc43290709][bookmark: _Toc465844068][bookmark: _Toc462061527][bookmark: _Toc462865402][bookmark: _Toc53746000][bookmark: _Toc53746081]In order to reduce the power consumption over PC5, an efficient approach is to apply the DRX mechanism to PC5, so that the power saving UE will only monitor the necessary resources during a defined period.
On Uu, a UE monitors PDCCH for MAC entities C-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. In case of Mode 1 in NR-V2X, if DRX is configured for the UE, it can be directed to monitor the PDCCH for MAC entities SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI. In this case, there should not be a direct impact on the SL DRX operation.
If the UE monitors during its Uu wake up time PDCCH for both SL and Uu along with PSCCH for SL, in order to enable in coverage UEs to receive on the Uu and sidelink, the DRX cycle including ON duration on the Uu and sidelink need to be aligned.  This alignment between the sidelink and Uu DRX wake-up time, e.g. by synchronizing SL on-time with DL on-time, can ensure that a power saving UE can receive on both interfaces, but also save more battery, as Uu and SL remain in sleep mode simultaneously for extended periods. This DRX alignment can be a full parameter alignment, i.e. Uu and SL use the same DRX configuration. This implies that SL and Uu ON duration completely overlap and a UE does not expect any traffic neither on Uu nor on SL during the inactive time, as shown in Figure 1.  One way to realize the complete overlap of ON duration, could be that the UE reports its DRX configuration to the network. Next, the gNB informs the UE about the DRX configuration to follow. This in turn results in completely overlapping SL and Uu DRX cycle configuration. 
For certain cases, it could be required that the Uu DRX cycle consists of more than one SL DRX cycle, for example if the SL DRX cycle is configured as a short DRX cycle, e.g. based on QoS, traffic type, or service type. This implies each SL active time can be considered as a fraction of the Uu wake up time, as shown in Figure 2. 
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Figure 1 Full alignment SL and Uu DRX cycle configuration


[image: ]Figure 2: SL and Uu DRX alignment with different cycle duration
Another option is to use partial DRX parameter alignment, e.g. only DRX ON duration or long DRX cycles are aligned. A long DRX cycle duration depends on the packet delay budget of the application. If the services currently supported by Uu and SL require different durations of the DRX cycle, selecting the minimum cycle length will result in higher power consumption. On the other hand, using the maximum cycle duration will result in increased latency. Therefore, a partial DRX parameter alignment can be a preferable way to achieve the required power saving by selecting the appropriate DRX parameters. The level of partial alignment can be left to the gNB implementation in case of Mode 1. Regarding Mode 2 regarding in coverage UEs, it can be further discussed, if partial alignment is sufficient to meet the QoS. 
Selection of the maximum and minimum DRX cycles for the alignment of SL and Uu DRX may cause a high power consumption and an increased latency, respectively.  
[bookmark: _Toc53345247]For Mode 1, RAN2 to consider full and partial DRX alignment with respect to sidelink and Uu DRX wake-up time based on gNB implementation. 

3. Conclusions
The following observations and proposals have been made in this document:
Observation 1:	Selection of the maximum and minimum DRX cycles for the alignment of SL and Uu DRX may cause a high power consumption and an increased latency, respectively.  
Proposal 1:	For Mode 1, RAN2 to consider full and partial DRX alignment with respect to sidelink and Uu DRX wake-up time based on gNB implementation.
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