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1. Introduction
For NR Sidelink Enhancement WI [1], RAN2 has the following objective:

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

In this paper, we discuss several key issues related to the objective of Uu DRX and SL DRX coordination.
2. Discussions
2.1
Motivation of overlapping alignment of Uu DRX and SL DRX
One of the objectives in WID [1] is to “specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE”. For in-coverage UE, we think this is mainly an optimization for RRC_CONNECTD UE because RRC_IDLE UE need follow a NAS-defined PO (Paging Opportunity) configuration to listen for CN paging, which is a scheme not to be altered easily in AS layer. 
Based on the description from the objective in WID, the alignment of Sidelink DRX and Uu C-DRX wake up time, aims to reduce the overall wake up time of an RRC_CONNECTED UE, as shown in the example of Figure 1. In such a design, the DRX cycles used by Uu and SL are identical, and the On Durations in both Uu DRX and SL DRX overlap with each other.
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Figure 1. Overlapping alignment of Uu DRX and SL DRX

However, the motivation for such an overlapping DRX alignment still worth a discussion. If Uu and SL using different RX chains, then the operation of SL RX and Uu RX are independent. It is unclear how the intra-UE alignment helps to achieve power saving for a RX UE. On the other hand, we can see if there is a linkage between SL RX and Uu Tx in uplink in the same UE, then there may be some benefits for latency reduction, due to the reduced packet buffering time. This advantage of DRX alignment will be applicable to the Sidelink Relay UE. However, RAN2 has agreed in the last meeting [2] :
	( RAN2 will prioritize normal use case without consideration of relay UE use case in Rel-17.


So, the SL relay use case is not the major use case for Uu/SL DRX alignment. 

Another possible reason to have such an alignment is to coordinate the SL RX UE 1 with a mode-1 TX UE 2, so that UE 2 will not obtain gNB-assigned SL grants which are out of “onDuration” window of UE 1. Thus, this kind of alignment is actually between two different UEs, not in the same UE. This does not exactly match the objective in WID to “align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE”. In this case, the Sidelink RX UE does not need to be in-coverage. If this is the real motivation for DRX alignment, we prefer to have RAN2 to clarify this important point first and modify the design objective. 

Proposal 1
RAN2 clarify the objective of Uu/SL DRX alignment as “inter-UE alignment: align Uu DRX wake-up time of an in-coverage mode 1 Sidelink TX UE with the wake up time of  Sidelink RX UE (in-coverage or out of coverage)”.  
While the Mode 1 TX UE C-DRX configuration is completely controlled by the serving gNB of TX UE, the RX UE’s SL DRX configuration may or may not be controlled by this gNB, as RX UE may be out of coverage or camping under a different cell. So, let gNB directly adjust the RX UE Sidelink DRX parameters would be problematic. Moreover, we think Uu DRX configurations can be arbitrarily configured while SL-DRX just follow a couple of common DRX configurations. So, Uu DRX has more flexibility to be adjusted.

Hence, we think the general rule is to have gNB adjusting Uu Wake-up time, aiming to align Uu DRX wake-up time of the TX UE with SL DRX wake-up time of Sidelink RX UE. This can be a baseline rule. There could be exceptions, which can be further studied.
Proposal 2
Basic rule for overlapping alignment is to adjust Uu DRX configuration of mode 1 TX UE to match the SL DRX configuration of RX UE. FFS exceptions. 
2.2
Non-overlapping alignment of Uu DRX and SL DRX
On the other hand, “fully overlapping alignment” may not be always desirable in NR SL. In LTE ProSe, if UE uses a single RX chain for both WAN & D2D communication, a discovery gap [2] is configured to allow UE to switch to SL to monitor D2D signals and skip monitoring Uu traffic. This could also happen in NR SL case if SL and Uu operate in the same band with a shared RX chain. For example, n38, n79 are added in Rel-16 by RAN4, as SL communication is no longer only be restricted to n47 ITS bands. If UE shares the single RX chain in licensed band for both V2X SL and NR DL reception, it does not make sense to do fully overlapping alignment of Uu-DRX and SL-DRX. This is because a UE may be able to have DL reception and SL reception at the same time (similar to intra-band CA), but TX in SL (as triggered in onDuration) would cause problem for PDCCH monitoring for Uu-DRX. 
Hence, instead of overlapping alignment, the ON durations of Uu and DRX are better to be TDM-ed in the adjacent periods, as shown in (a) or (b) of Figure 2.
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Figure 2 Non-overlapping alignment of Uu DRX and SL DRX
We think RAN2 need first to discuss whether non-overlapping Uu/SL DRX alignment is needed.
Proposal 3
RAN2 to discuss whether non-overlapping Uu/SL DRX alignment could be considered for UE with a single RX chain.
3. Conclusions

In this paper, we have discussed the Uu DRX and SL-DRX alignment issue and have the following proposals:

Proposal 1
RAN2 clarify the objective of Uu/SL DRX alignment as “inter-UE alignment: align Uu DRX wake-up time of an in-coverage mode 1 Sidelink TX UE with the wake up time of  Sidelink RX UE (in-coverage or out of coverage)”. 

Proposal 2
Basic rule for overlapping alignment is to adjust Uu DRX configuration of mode 1 TX UE to match the SL DRX configuration of RX UE. FFS exceptions. 
Proposal 3
RAN2 to discuss whether non-overlapping Uu/SL DRX alignment could be considered for UE with a single RX chain.
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