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[bookmark: _Ref35586532][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
In the WID of NR sidelink enhancement [1], RAN2 is tasked to specify mechanisms to support sidelink DRX:
	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.


Among the above study objectives, how to align the active time of SL DRX and Uu DRX is one important aspect. Regarding to the alignment, the following issues are further discussed in this contribution:
1) How to align the Uu DRX configuration and SL DRX configuration?
2) For mode 1 resource allocation, whether SL DRX will impact the DRX timers in Uu interface?
3) For mode 1 resource allocation, how to keep the SL in active time if sidelink SR/BSR is sent?
Discussion
Alignment between Uu DRX configuration and SL DRX configuration
According to [2], Tx centric DRX configuration for SL is proposed and the DRX configuration procedure for Tx UE in different RRC state is different, hence our analysis for the alignment between Uu DRX and SL DRX will be started based on the Tx UE’s RRC state. Considering for OOC Tx UE, there is no Uu connection, the coordination does not need to be considered. Hence only RRC_CONNNECTED, RRC_IDLE and RRC_INACTIVE UE should be considered.
RRC_CONNECTED UE:
[bookmark: _Ref67865048]For RRC_CONNECTED Tx UE, the Uu DRX configuration is determined by the network and the sidelink DRX configuration is also configured by network through dedicated RRC signaling [2]. Hence, how to achieve a good alignment between Uu DRX and SL DRX can be controlled by the gNB.
[bookmark: _Ref68080792]Proposal 1: For RRC_CONNECTED Tx UE, the alignment between Uu DRX configuration and SL DRX configuration can be left to gNB implementation.
RRC_IDLE/INACTIVE UE:
From the perspective of coordinating Uu DRX and SL DRX, in our understanding, there is no strong motivation to align the Uu DRX and sidelink DRX for RRC_IDLE and RRC_INACTIVE UE since Uu DRX is only used for paging reception. Even if they need to be aligned, considering for RRC_IDLE and RRC_INACTIVE UE, the Uu DRX configuration was decided based on the coordination between NAS layer and AS layer, hence it cannot be changed flexibly. The most suitable method is to adjust the sidelink DRX configuration only. Considering for RRC_IDLE/INACTIVE UE, it is proposed that the SL DRX configuration should be Tx UE centric in [2], hence the coordination can be left to Tx UE implementation.
[bookmark: _Ref68080797]Proposal 2: For RRC_IDLE/INACTIVE UE, RAN2 can discuss whether it is necessary to align the Uu DRX for paging reception and SL DRX.
Proposal 3: For RRC_IDLE/INACTIVE UE, if the alignment between Uu DRX configuration and SL DRX configuration is necessary, how to align them can be left to TX UE implementation. 
Uu DRX timer maintenance impacted by SL 
In the last meeting, the below agreement was reached:
Agreements on high-level principles for SL DRX
9: In mode 1, when in RRC_CONNECTED, if DRX is configured, the MAC entity monitors the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI in Uu DRX Active Time. MAC entity does not need to monitor the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI in Uu DRX in-active Time.

With the above agreement, it should further discuss if there is only SL transmission requirement which is using resource allocation mode 1, how to deal with the Uu DRX timer in order to keep Uu in active time. 
In order to keep the Uu in DRX active time in case of there is SL transmission using mode 1, in general, one set of DRX timers should be maintained for SL related transmission in Uu, which can be represented as drx-inactivitytimerUuSL, drx-HARQ-RTT-TimerUuSL and drx-RetransmissionTimerUuSL. The maintenance of these timers should be as below:
drx-inactivitytimerUuSL
For Uu, the reason for introducing the drx-inactivity timer is to extend the active time in case of there is data transmission requirement in order to reduce the service latency. The UE starts or restarts the drx-InactivityTimer to keep monitoring potential new transmission scheduling if the UE receives a PDCCH for DL or UL new transmission.  For SL mode 1, even if there is no data in Uu interface, the Tx UE should also keep awake in Uu for SL data scheduling in case of there is SL data transmission requirement. Hence, the Tx UE should also start or restart the drx-inactivityTimerUuSL if the UE receives a PDCCH indicating a new SL transmission.
[bookmark: _Ref68080802]Proposal 4: In Uu, the Tx UE should start or restart the drx-InactivityTimerUuSL if the UE receives a PDCCH indicating a new SL transmission.
drx-HARQ-RTT-TimerUuSL
For Uu DRX, drx-HARQ-RTT-Timer and drx-RetransmissionTimer are maintained for each HARQ process. Similarly, for SL mode 1 resource allocation, in order to keep the Uu in active time in case of there is sidelink retransmission requirement, the corresponding drx-HARQ-RTT-TimerUuSL and drx-RetransmissionTimerUuSL should also be maintained. The detailed maintenance of drx-HARQ-RTT-TimerUuSL and drx-RetransmissionTimerUuSL is also similar as the legacy Uu drx-HARQ-RTT-Timer and drx-RetransmissionTimer.
[bookmark: _Ref68080806]Proposal 5: For NR sidelink, if mode 1 resource allocation is used, UE should start the drx-HARQ-RTT-TimerUuSL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback in Uu.
drx-RetransmissionTimerUuSL
Similar as the legacy Uu DRX timer maintenance, once drx-HARQ-RTT-TimerUuSL expiries, the drx-RetransmissionTimerUuSL should be started for possible retransmission if the data of the corresponding SL HARQ process was not successfully decoded.
[bookmark: _Ref68080810]Proposal 6: For NR sidelink, if mode 1 resource allocation is used, UE should start the drx-RetransmissionTimerULSL if drx-HARQ-RTT-TimerUuSL expiries and the data of the corresponding SL HARQ process is not successfully decoded.
SL active time maintenance in case of sidelink SR/BSR is sent
For SL mode1, if there is SL data transmission requirement, the TX UE should send SR to its serving gNB to request sidelink resource allocation. Upon the SR is sent until the scheduling is received, the Uu will be in active time according to the Uu DRX mechanism. But according to the current SL DRX timer maintenance mechanism, it may fall asleep upon SR is sent on Uu, which is shown in the following Figure-1. 


Figure-1  Iullustration of Uu/SL DRX active time is not aligned
In order to ensure the sidelink resource scheduled by gNB located in the sidelink active time in order to avoid sidelink resource waste, new mechanism should be introduced in SL to keep the SL also in DRX active time upon sidelink SR is sent via Uu. E.g., in sidelink, define the period from sending the sidelink SR to SCI is sent in SL to be sidelink active time.
[bookmark: _Ref68080816]Proposal 7: Upon UE sends SR/BSR to the gNB, new mechanism should be introduced to ensure the SL can be kept in Active Time. 
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For RRC_CONNECTED Tx UE, the alignment between Uu DRX configuration and SL DRX configuration can be left to gNB implementation.
Proposal 2: For RRC_IDLE/INACTIVE UE, RAN2 can discuss whether it is necessary to align the Uu DRX for paging reception and SL DRX.
Proposal 3: For RRC_IDLE/INACTIVE UE, if the alignment between Uu DRX configuration and SL DRX configuration is necessary, how to align them can be left to TX UE implementation.
Proposal 4: In Uu, the Tx UE should start or restart the drx-InactivityTimerUuSL if the UE receives a PDCCH indicating a new SL transmission.
Proposal 5: For NR sidelink, if mode 1 resource allocation is used, UE should start the drx-HARQ-RTT-TimerUuSL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback in Uu.
Proposal 6: For NR sidelink, if mode 1 resource allocation is used, UE should start the drx-RetransmissionTimerULSL if drx-HARQ-RTT-TimerUuSL expiries and the data of the corresponding SL HARQ process is not successfully decoded.
Proposal 7: Upon UE sends SR/BSR to the gNB, new mechanism should be introduced to ensure the SL can be kept in Active Time.
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