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Introduction

During RAN2 112e meeting, following agreements on SL DRX had been reached:
Agreements on SL DRX: 

1: 
Sidelink DRX needs to support sidelink communications for both in and out of network’s coverage scenarios.

2:
RAN2 will prioritize normal use case without consideration of relay UE use case in Rel-17.

3:
Support SL DRX for all casting types.

4:
If a UE is in SL active time, UE should monitor PSCCH. FFS on PSSCH. FFS for sensing impacts.

5:
RAN2 is not going to introduce SL paging and SL PO for SL DRX.

6:
As baseline, for Sidelink DRX for SL unicast, it is proposed to inherit and use timers similar to what are used in Uu DRX. FFS for SL broadcast/groupcast. FFS on detailed timers.

7:
Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.

8:
Support of long DRX cycle for SL unicast should be assumed as a baseline. FFS on the need of short DRX cycle.

In this contribution, we will discus the impacts on Uu DRX and whether and how to coordination between Uu DRX and SL DRX.
Discussion
Impacts on Uu DRX

According to current NR Uu specification, drx-HARQ-RTT-Timer and drx-RetransmissionTimer for each downlink process are configured for Uu DRX since the UE needs to receive the retransmission resource allocation information from the gNB. When NR sidelink is introduced, if a UE is configured with PUCCH resource to carry SL HARQ, a drx-HARQ-RTT-TimerSL and drx-RetransmissionTimerSL for each sidelink process are necessary for Uu DRX since the UE needs to receive the sidelink  retransmission resource allocation information from the gNB.

Observation 1:  if a UE is configured with PUCCH resource to carry SL HARQ, the UE may need to receive the sidelink retransmission resource allocation information from the gNB.
if a UE is configured with PUCCH resource to carry SL HARQ,  drx-HARQ-RTT-TimerSL and drx-RetransmissionTimerSL for each sidelink process are introduced for Uu DRX.
To be specific, for drx-HARQ-RTT-TimerSL, similar to Uu drx-HARQ-RTT-Timer, it is the minimum duration before a SL retransmission grant is expected by the MAC entity. if a SL HARQ feedback is received, start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback.
for drx-RetransmissionTimerSL, similar to Uu drx-RetransmissionTimer, it is the maximum duration until a grant for SL retransmission is received. if the data of the corresponding SL HARQ process was not successfully decoded, start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

 if a SL HARQ feedback is received, start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback.
if the data of the corresponding SL HARQ process was not successfully decoded, start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

Whether align sidelink DRX wake-up time with Uu DRX

For TDD scenario, it is impossible to align sidelink DRX with Uu DRX due to the different time-domain positions of uplink/sidelink and downlink slots.

Observation 2：For TDD scenario, it is impossible to align sidelink DRX with Uu DRX due to the different time-domain positions of uplink/sidelink and downlink slots. 

For FDD scenario, if sidelink works on the different carrier with the uplink, UE may have no capability to monitor downlink and sidelink channels simultaneously. If the UE cannot perform downlink and sidelink reception simultaneously, it is not reasonable to align sidelink DRX with Uu DRX. On the contrary, the active time of sidelink DRX and downlink DRX shall be different since it is impossible for the UE to monitor both of them simultaneously. However, if sidelink works on the same carrier with the uplink, UE can monitor downlink and sidelink channels simultaneously.
Observation 3：For FDD scenario, if the UE cannot perform downlink and sidelink reception simultaneously, it is not reasonable to align sidelink DRX with Uu DRX. 

In addition, in our opinion, the power saving requirement of the UE shall also be considered when deciding whether align sidelink DRX wake-up time with Uu DRX.
Based on above analysis, whether SL DRX and Uu DRX needs alignment depends on 1) serving cell TDD configuration; 2) UE capability; 3) the power saving requirement of the UE

Whether SL DRX and Uu DRX needs alignment depends on: 1) serving cell TDD configuration; 2) UE capability; 3) the power saving requirement of the UE.
Coordination between Uu DRX and SL DRX 

Based on above analysis, whether SL DRX and Uu DRX needs alignment shall be decided by the network. Therefore, For RRC_CONNECTED UE, it shall report the SL DRX configuration related parameter to network, than the network can decide how to perform coordination between SL DRX and Uu DRX.

To be specific, if TX UE decides the SL DRX configuration for the Rx UE, then the Rx UE shall report the received SL DRX configuration to the network. if RX UE decides the SL DRX configuration for the Rx UE, then the Rx UE shall report the suggested SL DRX configuration to the network.if the network of the RX UE decides the SL DRX configuration for the Rx UE, no additional information is needed to report for  coordination between SL DRX and Uu DRX.

For RRC_CONNECTED UE, it shall report the SL DRX configuration related parameter to network.

For RRC_idle and inactive UE,
the coordination between SL DRX and Uu DRX can be up to UE implementation.
For RRC_IDLE AND INACTIVE UE, the coordination between SL DRX and Uu DRX can be up to UE implementation.
Conclusion

Based on the analysis provided above, we have the following observation and proposals:

Observation 1:  if a UE is configured with PUCCH resource to carry SL HARQ, the UE may need to receive the sidelink retransmission resource allocation information from the gNB.

Observation 2：For TDD scenario, it is impossible to align sidelink DRX with Uu DRX due to the different time-domain positions of uplink/sidelink and downlink slots. 

Observation 3：For FDD scenario, if the UE cannot perform downlink and sidelink reception simultaneously, it is not reasonable to align sidelink DRX with Uu DRX. 
if a UE is configured with PUCCH resource to carry SL HARQ,  drx-HARQ-RTT-TimerSL and drx-RetransmissionTimerSL for each sidelink process are introduced for Uu DRX.

 if a SL HARQ feedback is received, start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback.

if the data of the corresponding SL HARQ process was not successfully decoded, start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.
Whether SL DRX and Uu DRX needs alignment depends on: 1) serving cell TDD configuration; 2) UE capability; 3) the power saving requirement of the UE.
For RRC_CONNECTED UE, it shall report the SL DRX configuration related parameter to network.

For RRC_IDLE AND INACTIVE UE, the coordination between SL DRX and Uu DRX can be up to UE implementation.
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