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Introduction
In RAN2#113-e meeting, the granularity of SL DRX operation for SL groupcast/broadcast was discussed. In addition, in RAN2#113bis-e meeting, the SL DRX impact on LCP procedure was also discussed. In this contribution, we would like to further analyse the granularity of SL DRX operation and discuss the LCP procedure for alignment of the SL DRX active time between the TX UE and the RX UE.
Discussion 
Granularity of SL DRX operation
In the last RAN2 e-meeting [1], the following agreements are reached: 
	1: 	RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
2:	RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration. 


Based on the above agreements, on whether PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration, there could be the following options: 
· Option 1: L2 destination ID is used to derive the sidelink DRX configuration.
· Option 2: PQI is used to derive the sidelink DRX configuration.
· Option 3: Both PQI and L2 destination ID are used to derive the sidelink DRX configuration.
Option 1 is simple and straightforward, since currently the sidelink data reception is based on L2 destination ID in the MAC layer. The RX UE can perform data reception at the SL DRX active time corresponding to the L2 destination ID.  In the last RAN2 meeting, several companies have some concerns about the signalling overhead of L2 destination IDs with the 24-bit length. In our opinion, the SIB configuration or pre-configuration typically includes the configuration of the interested/supported sidelink services, thus can include only the sidelink DRX configuration of the L2 destination IDs for these services to save the signalling overhead. 
Option 2 may have lower signalling overhead compared to Option 1, since the PQI has a smaller value range or a shorter length than the L2 destination ID. In this option, the RX UE’s AS layer may need to acquire the PQIs, and then perform data reception at the SL DRX active time corresponding to these PQIs based on the SL DRX configuration for each PQI. However, for broadcast and groupcast, the current SA2 specification TS 23.287 [2] does not require the RX UE’s V2X layer to provide the PC5 QoS parameters to its AS layer, although the SA2 TR 23.776 describes 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. In our opinion, an LS should be sent to SA2 to clarify this issue. 
In Option 3, both PQI and L2 destination ID are used to derive the sidelink DRX configuration. The RX UE may know when to wake up for reception of sidelink data with a specific PQI for a specific destination. The granularity of sidelink DRX operation is the finest among these options. However, the signalling overhead of sidelink DRX configuration in option 3 is the highest, since the combinations of PQI and L2 destination ID need to be listed. In addition, most of the SL DRX active time corresponding to these combinations should be overlapped to save the RX UE’s power, so the fine granularity is unnecessary. 
By comparing the above three options, we prefer option1, i.e., L2 destination ID is used to derive the sidelink DRX configuration. It is the simplest option, and its signalling overhead can be acceptable with signalling sidelink DRX configuration of the L2 destination IDs of the interested/supported services. Therefore, we have the following proposal.  
[bookmark: _Ref52808273]The L2 destination ID is used to derive sidelink DRX configuration in any cast type.
For the L2 destination ID based sidelink DRX operation, Figure 1 exemplifies two groupcasts with DRX operation, one consisting of UE1, UE2 and UE3, and the other consisting of UE3, UE4 and UE5, where the DRX on-duration for the UEs in Groupcast-1 can be aligned based on the destination L2 ID1, and the DRX on-duration for the UEs in Groupcast-2 can be aligned based on the destination L2 IDs.
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[bookmark: _Ref51422325]Figure 1: An example of groupcast with UE1, UE2, UE3, UE4, and UE5.
The UE can start the DRX-onDurationTimer for on-duration from the beginning of the slot, if satisfying the equation as following: 
[(SFN × 10) + Slot-Number] mod (DRX-Cycle) = (DRX-StartOffset + Destination-ID) mod (DRX-Cycle)
where
· SFN is the system frame number, given by network. If out-of-coverage, the direct frame number (DFN), given by GNSS, is used instead;
· Slot-Number is the current slot index;
· DRX-Cycle is the DRX cycle containing On-Duration followed by Opportunity for DRX;
· DRX-StartOffset is the start offset of DRX, (pre)-configured in the system;
· Destination-ID is the destination L2 ID determined by the application layer after the cast with the service(s) is created.
[bookmark: _Ref52808275]The UE starts DRX-onDurationTimer for On Duration from the beginning of the slot satisfying the equation [(SFN × 10) + Slot-Number] mod (DRX-Cycle) = (DRX-StartOffset + Destination-ID) mod (DRX-Cycle). 

Sidelink LCP procedure
In RAN2#113bis-e meeting, the following agreements are made on sidelink LCP:
[bookmark: _Hlk71193013]29:	RAN2 assumes LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are needed. FFS on the resource (re)selection enhancements (e.g. limiting the resources to the active time for peer UE).
With respect to the LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE, an option is that only the destination(s) having the corresponding SL DRX active time including the time duration of the SL grants is(are) selected during the sidelink LCP procedure, as a result the TX UE would not transmit data in a SL grant in the DRX inactive time of the RX UE. Another option could be to give higher priority to the logical channels with the destination’s corresponding SL DRX active time including the time duration of the SL grants. In our opinion, the first option may be simpler and more straightforward. However, there could be a case that no RX UE’s SL DRX active time includes the duration of the SL grant. In this case, the TX UE in mode-1 may need to request another SL grant from the network and the TX UE in mode-2 may need to trigger resource (re)selection, taking the logical channel and buffer status in the TX UE at that time into account. 
There is an FFS left last meeting on the resource (re)selection enhancements. From our perspective, the resource (re)selection enhancements are needed. For example, the SL DRX active time of the RX UE should be considered in the TX UE’s resource (re)selection. Moreover, for the sidelink LCP procedure\, the RX UE considered in the resource (re)selection can also be selected as the destination during the following LCP procedure, so that the SL data can be received by the RX UE. The details can be further discussed by RAN2. 
RAN2 is suggested to discuss the following options on LCP enhancements: 
· Option a: only the destination(s) having the corresponding SL DRX active time including the time duration of the SL grants is(are) selected during LCP procedure.
· Option b: raise the priority of the logical channels with the destination’s corresponding SL DRX active time including the time duration of the SL grants. 
· Option c: the RX UE considered in the resource (re)selection is selected as the destination during LCP. 

Conclusions
In this contribution, we have discussed how to align the DRX on-duration in different cast types and the SL DRX impact on LCP procedure. We have the following proposals: 
1. The L2 destination ID is used to derive sidelink DRX configuration in any cast type.
1. The UE starts DRX-onDurationTimer for On Duration from the beginning of the slot satisfying the equation [(SFN × 10) + Slot-Number] mod (DRX-Cycle) = (DRX-StartOffset + Destination-ID) mod (DRX-Cycle). 
1. RAN2 is suggested to discuss the following options on LCP enhancements: 
· Option a: only the destination(s) having the corresponding SL DRX active time including the time duration of the SL grants is(are) selected during LCP procedure.
· Option b: raise the priority of the logical channels with the destination’s corresponding SL DRX active time including the time duration of the SL grants. 
· Option c: the RX UE considered in the resource (re)selection is selected as the destination during LCP. 
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