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1	Introduction
RAN2#114-e made the following agreements on alignment of Uu DRX and SL DRX:
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 discuss and provide our views on alignment of SL mode 1 resource allocation for TX-UE and active time of Rx UE in SL DRX, which is related to the agreement 5 highlighted above.
2	Discussion
In RAN2#113-e meeting, it was agreed [R2-2102601]:
	4:	For data reception, RAN2 defines the behaviour for monitoring the SCI reception (i.e., PSCCH and 2nd SCI on PSSCH) during the SL active time for SL DRX. For data reception, the UE may skip monitoring of PSCCH and 2nd SCI on PSSCH during inactive time for SL DRX. Sensing aspect is not considered in this agreement.
According to the above agreement, SL Rx UE may not monitor PSCCH and 2nd stage SCI multiplexed on PSSCH during its inactive time when SL DRX is configured. When SL Tx UE is scheduled by gNB in case of mode 1 resource allocation, the allocated SL grant for the SL Tx UE from the gNB should be within the active time of SL RX UE’s DRX. Otherwise, SL transmission from SL Tx UE using mode 1 SL grant may be missed by the SL Rx UE due to no monitoring of PSCCH during inactive time of SL DRX in SL Rx UE. Therefore, RAN2 agreed to consider the alignment of Tx UE’s mode 1 resource allocation and SL DRX of Rx UE.
In RAN2#113bis-e meeting, it was also agreed [R2-2106641]:
	27:	The SL active time of the RX UE includes the time in which any of its applicable sl-drx-OnDuration(s), sl-DRXInactivityTimer(s), or sl-drx-RetransmissionTimer(s) are running.
From the agreement above we can see the active time of Rx UE’s SL DRX can be rather dynamic not only based on sl-drx-OnDuration configuration, but also related to sl-DRXInactivityTimer(s) or SL-drx-RetransmissionTimer(s) that are dynamically triggered by either SL transmission or SL HARQ retransmissions. Even in case of SL mode 1 resource allocation scheduled from gNB, the gNB may not be fully aware of all the triggers of the relevant timers to derive the SL active time of the Rx UE even the SL DRX configuration information (e.g. the configured value of different SL DRX related timers) of Rx UE. For instance, when the gNB schedules SL dynamic grant to SL Tx UE using DCI format 3_0, gNB can allocate one or two additional SL grants for HARQ retransmission(s) in the same DCI of SL grant for initial SL HARQ transmission [3GPP TS 38.212]. In this way, SL Tx UE doesn’t need to provide SL HARQ ACK/NACK feedback received from Rx UE to gNB. So gNB does not know whether the Rx UE is in active time of SL DRX due to HARQ retransmission or not. 
RAN2 also agreed SL inactivity timer is supported for groupcast [R2-2106641]. Within one SL groupcast, the inactivity timer may be triggered by SL transmission from any group member. The active time of DRX for SL groupcast is not only based on one SL groupcast Tx UE’s transmission, but also based on other SL groupcast members transmission. Therefore, the gNB is not able to derive the accurate SL active time of DRX in SL groupcast even though gNB may schedule mode 1 SL grant to one or more SL groupcast Tx UE(s).
Observation 1: The gNB cannot derive accurately the active time of SL Rx UE’s SL DRX neither in SL unicast nor groupcast even in case of mode 1 resource allocation.
As the active time of SL Rx UE’s SL DRX is rather dynamic depending on the real situation of relevant SL transmissions and retransmissions, it can make gNB more accurately align mode 1 resources granted with the active time of SL Rx UE’s DRX if the SL Tx UE can provide the active time of SL DRX of its Rx UE dynamically when it requests the SL mode 1 resource allocation(s) from the gNB. 
Proposal 1: RAN2 to agree SL Tx UE provides SL DRX active time of its SL Rx UE when TX-UE requests mode 1 resource allocation from gNB.
Considering the potential change of active time period may happen even within one SL DRX cycle or from one SL DRX cycles to another, using MAC control signalling to deliver the active time of Rx UE’s SL DRX is more suitable than using RRC signalling. SL-BSR MAC CE has been specified since Rel-15 to be used by SL Tx UE to request SL mode 1 dynamic grant from gNB. Thus the information of SL Rx UE’s active time  can be integrated into the SL-BSR MAC CE.
Proposal 2: RAN2 to agree that SL-BSR MAC CE is extended to provide the active time of SL Rx UE’s SL DRX when SL Tx UE requests the mode 1 resource allocation from gNB. 
To reduce the signalling overhead and increase the reliability of SL-BSR MAC CE transmission, it’s better to limit the number of bits used for delivering the active time information in SL-BSR. The active time information of SL DRX can be provided by indicating the start time and end time of the RX-UE’s active time. But SL Tx UE can only transmit the SL-BSR MAC CE to gNB when UL grant is available to the SL Tx UE. The available UL grant may happen either during or out of active time of SL DRX. If UL grant for sending SL-BSR is available during active time of SL DRX, only the ending time of active time needs to be indicated in SL-BSR. If UL grant for sending SL-BSR is available out of active time of SL DRX, the starting time or both of starting time and ending time of active time of SL DRX can be provided in SL-BSR. Therefore, the format of extended SL-BSR with SL DRX active time can be designed to indicate either starting time or ending time or both starting time and ending time of SL DRX active time e.g. using one or two format bits. For instance, one example of extended SL-BSR with SL DRX active time is given in Figure 1, wherein T-I field is timing format indication bit and Timing field is the starting and/or ending time of SL DRX active time corresponding to the format indicated in T-I field. The T-I field may be one or two bits. T-I and Timing fields together may be one or two bytes. 


Figure 1 Example of extended SL-BSR with SL DRX active time
Proposal 3: RAN2 to discuss whether extended SL-BSR should indicate the SL DRX active time start, end or both.
As the format of extended SL-BSR MAC CE with SL DRX active time is different with legacy SL-BSR, a new LCID of MAC CE should be assigned for the extended SL-BSR MAC CE. Therefore, it is proposed:
Proposal 4: RAN2 to agree to assign a new LCID for the MAC CE of the extended SL-BSR with SL DRX active time.
3	Conclusion
Observation 1: gNB cannot derive accurately the active time of SL Rx UE’s DRX neither in SL unicast nor groupcast even in case of mode 1 resource allocation.
Proposal 1: RAN2 to agree SL Tx UE provides SL DRX active time of its SL Rx UE when it requests mode 1 resource allocation from gNB.
Proposal 2: RAN2 to agree that SL-BSR MAC CE may be extended to provide the active time of SL Rx UE’s DRX when SL Tx UE requests the mode 1 resource allocation from gNB. 
Proposal 3: RAN2 to discuss whether extended SL-BSR should indicate the SL DRX active time start, end or both.
Proposal 4: RAN2 to agree to assign a new LCID for the MAC CE of the extended SL-BSR with SL DRX active time.
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