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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, there was some discussion on SL DRX active-time alignment objective, and we made the following agreements [1]:
Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for unicast is supported. FFS on how alignment is achieved.
2:	Alignment of Uu DRX and SL DRX for groupcast and broadcast is supported. FFS on whether new mechanisms are needed.
3:	Alignment of Uu DRX and SL DRX for UE in RRC CONNECTED shall be a baseline.
4:	The alignment of Uu DRX and SL DRX of the same UE shall be considered.

Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for UE may comprise the full overlapping between Uu DRX and SL DRX in time.
2:	Alignment of Uu DRX and SL DRX for UE may comprise the partial overlapping between Uu DRX and SL DRX in time.
3:	For at least SL RX-UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB. FFS for SL TX-UE.
4:	RAN2 to down-scope alignment of Uu DRX and SL DRX for UEs in RRC IDLE and RRC INACTIVE from Rel-17.
5:	In case of Mode 1 scheduling, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE shall be considered. FFS on how alignment is achieved.


In this contribution, we focus on the DRX active time alignment aspect and present our views on the open aspects.
1. Discussion
Uu and SL DRX wake-up time alignment (intra-UE)
In the last meeting, it was agreed that for the RX UE in RRC_CONNECTED, the alignment of the Uu DRX and SL DRX is upto the gNB. However, there was some uncertainty regarding the TX UE and how SL/Uu DRX alignment works. Therefore, the case of how the alignment is accomplished for the TX UE was left FFS. So, to address this FFS, we consider the case of TX UE being in RRC_CONNECTED or RRC_IDLE/RRC_INACTIVE separately.
For the case of RRC_IDLE/RRC_INACTIVE, as per the agreement from last meeting, the alignment of Uu DRX and SL DRX is down-scoped from Rel-17. Therefore, we assume that same as in the case of RX UE, the alignment for the TX UE can also be down-scoped. On the other hand, for a TX UE in RRC_CONNECTED, since it was previously agreed that the UE shall rely on the gNB providing the SL DRX configuration to be forwarded to the RX UE, it implies that it is controlled by the network. Therefore, both the Uu and SL DRX configuration for the TX UE in this case is controlled by the network. So, we can assume that the TX UE’s gNB shall adjust the TX UE’s Uu and/or SL DRX configuration/pattern, potentially based on the assistance information forwarded by the RX UE. It seems like there was some confusion previously on why the SL DRX alignment is applicable for the TX UE, but in our view, the alignment is still relevant because it would be desirable to align the Uu/SL DRX configuration of the TX UE as well (e.g. to avoid having to wake up frequently for SL transmission). Therefore, coupled with the agreement from the last meeting, the overall picture of how the overall alignment can work is depicted in Figure 1 below (where it is assumed that the PRC5-RRC connection has already been established and therefore, the corresponding signaling is not included):


Figure 1 Overall signaling flow for Uu/SL DRX alignment
As is evident from the above, the serving gNBs for the TX UE and RX UE are responsible for the Uu/SL DRX alignment for the respective UEs, based on the forwarding of the assistance information/SL DRX configuration between the peer UEs. In this way, network flexibility is ensured while at the same time, there is limited specification impact with respect to how the alignment is accomplished.
Proposal 1:	For the case when TX UE is in RRC_CONNECTED, it is upto the network to accomplish wake-up time alignment for Uu and SL DRX, based on the assistance information signaling forwarded to the gNB.

SL DRX active time alignment between peer UEs (inter-UE)
When it comes to alignment between peer UEs, there was an agreement made (without much online discussion it seems) on supporting alignment between TX UE’s Uu and RX UE’s SL DRX cycle, specifically for the case of mode 1 scheduling. The main purpose for this is to make sure that the gNB does not schedule the SL resources for transmission by the TX UE during the DRX sleep/inactive period of the RX UE. However, in our view, since we have already agreed to support the TX-UE centric SL DRX design as baseline, the Uu DRX and the SL DRX of the RX UE are essentially configured by the TX UE’s gNB. Therefore, we can assume that the gNB implementation will ensure to align them. Note that at least for the case of mode-2 scheduling when the UE is in RRC_CONNECTED, the same principle can be applicable, i.e. the gNB can align the Uu DRX configuration of the TX UE. Hence, we do not see the need for additional specification effort to accomplish this.

Proposal 2:	For the case of mode-1 scheduling (as well as for mode-2 when TX UE is in RRC_CONNECTED), the TX UE’s serving gNB can set and align the Uu DRX configuration of the TX UE as well as the SL DRX configuration for the RX UE to accomplish Uu and SL DRX wake-up time alignment. No additional specification effort is therefore needed.

DRX alignment for Groupcast/Broadcast
While the situation is somewhat clear for the unicast, alignment in case of groupcast and broadcast operation needs further discussion. In case of groupcast, while there is no AS level interaction between the members of a particular group as per legacy NR SL V2X design, some DRX related information can still be provided by the group members themselves to their respective gNB(s). Specifically, corresponding to the traffic patterns for a given sidelink service, the UE can indicate its preferred SL DRX configuration to the network. The network can then provide the appropriate DRX configuration for each UE within the group by taking into account the requested configuration and seek to maximize the alignment between the Uu and SL DRX wake up time. Note that this does not preclude the UEs from establishing unicast connections among themselves (i.e. legacy Rel-16 behavior is supported) and applying ‘dedicated’ DRX configurations for those links.
For broadcast, since the UE is not aware of the pattern for any incoming traffic on account of its connection-less nature, it can simply inform the network based on upper layer information or internal implementation.
Given that groupcast operation in general has limited co-ordination between member UEs when it comes to AS layer configuration and there is no groupwide RRC signaling defined for groupcast sidelink operation, we think it might be beneficial for RAN2 to first focus on the unicast case. If time permits, any additional solutions (if needed) can be considered for groupcast and broadcast.
[bookmark: _Hlk54003771]Proposal 3:	RAN2 is proposed to focus on the unicast operation to accomplish alignment of sidelink DRX wake-up time with Uu DRX wake-up time. How to accomplish alignment for the case of groupcast and broadcast can be discussed with lower priority if time allows.
Proposal 4:	For groupcast/broadcast, DRX wake-up time alignment between UEs can be accomplished based on DRX configuration provided by the network (via dedicated signaling/SIB), without the need for additional mechanisms/signaling exchange among SL UEs.


1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the WI objective of alignment of DRX wake-up time and makes the following proposals:
Proposal 1:	For the case when TX UE is in RRC_CONNECTED, it is upto the network to accomplish wake-up time alignment for Uu and SL DRX, based on the assistance information signaling forwarded to the gNB.
Proposal 2:	For the case of mode-1 scheduling (as well as for mode-2 when TX UE is in RRC_CONNECTED), the TX UE’s serving gNB can set and align the Uu DRX configuration of the TX UE as well as the SL DRX configuration for the RX UE to accomplish Uu and SL DRX wake-up time alignment. No additional specification effort is therefore needed.
Proposal 3:	RAN2 is proposed to focus on the unicast operation to accomplish alignment of sidelink DRX wake-up time with Uu DRX wake-up time. How to accomplish alignment for the case of groupcast and broadcast can be discussed with lower priority if time allows.
Proposal 4:	For groupcast/broadcast, DRX wake-up time alignment between UEs can be accomplished based on DRX configuration provided by the network (via dedicated signaling/SIB), without the need for additional mechanisms/signaling exchange among SL UEs.
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