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Introduction

During RAN2 112e meeting, following agreements 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 discuss mechanism to align wake-up time between TX and RX UEs for SL unicast and SL groupcast/broadcast separately. 
Discussion
SL unicast

If the Rx UE is configured with SL DRX, in order to avoid that the Tx UE sends the data during the inactive time of the Rx UE, the Tx UE should know the SL DRX configuration of the Rx UE. 

If the Rx UE is configured with SL DRX,  the Tx UE should  know the SL DRX configuration of the Rx UE. 

For the unicast communication, the PC5-S or PC5-RRC signalling can be used for the DRX negotiation between peer UEs after establishment of the L2 link. 

For the SL unicast communication, the PC5-S or PC5-RRC signalling can be used for the DRX negotiation between peer UEs after establishment of the L2 link. 
During the email discussion [702][SLe] High-level principles for SL DRX (LG), there was a discussion about who determines  SL DRX configuration and several options has been discussed. Based on our another paper[1], we think there are two mainly options about who determines  SL DRX configuration of the UE performing the SL RX: one is TX UE side including the TX UE, serving cell of the TX UE and the preconfiguration of the TX UE; the other one is RX UE side including the  RX UE, serving cell of the RX UE and the preconfiguration of the RX UE. According to our understanding, the mechanism to align wake-up time may be different for different options.

 TX UE side determines  SL DRX configuration of the UE performing the SL RX
If TX UE side determines SL DRX configuration of the UE performing the SL RX, it can only determines  the SL DRX configuration for the link between the TX UE and the RX UE. To avoid that different TX UEs configure non-overlapping wake-up time for the same RX UE which is not beneficial for power saving, RX UE can send the suggested SL DRX configuration to the TX UE before the SL TX UE determines  SL DRX configuration. For example, the suggested SL DRX can be the current SL DRX configuration for other PC5 link and/or for gourpcast/broadcast. Then the TX UE determines  the SL DRX configuration  for the related link according to its traffic pattern and the suggested SL DRX configuration of the RX UE. And the TX UE sends the SL DRX configuration such as sl-drx-SlotOffset, sl-drx-onDurationTimer,sl-drx-StartOffset and sl-drx-Cycle to the RX UE. 

Observation 1： Different TX UEs may configure non-overlapping wake-up time for the same RX UE, which is not beneficial for power saving for the RX UE.
RX UE sends the suggested SL DRX configuration to the TX UE if the SL TX UE side determines  SL DRX configuration.

 RX UE side determines  SL DRX configuration of the UE performing the SL RX
In our opinion, RX UE side determines the SL DRX configuration  is a more power-saving mechanism since the RX UE can determine a proper DRX configuration applying to all the connected TX UEs or determine multiple DRX configurations applying to different TX UEs based on some coordinated information between the TX UE(s) and the RX UE. 

To be specific, before the RX UE determines the SL DRX configuration, the TX UE shall provide some assistant information such as suggested SL DRX configuration information or SL Traffic Pattern information, then the RX UE determines the SL DRX configuration  for the related link according to the SL traffic pattern or the suggested SL DRX configuration of the TX UE. And the RX UE sends the SL DRX configuration such as sl-drx-SlotOffset, sl-drx-onDurationTimer,sl-drx-StartOffset and sl-drx-Cycle to the RX UE. 

If the RX UE side determines the SL DRX configuration, the TX UE shall provide assistant information such as suggested SL DRX configuration information or SL Traffic Pattern information. 
However, if the RX UE updates the PC5 link such as establishing a new PC5 link or releasing a exiting PC5 link, the RX UE may update the SL DRX configuration  for all the PC5 link and send the updated SL DRX configuration to the TX UE. Maybe the Tx UE cannot accept the SL DRX configuration of the Rx UE, For example, the Tx UE cannot find available SL transmission resource during the active time of the RX UE, then, it can send the information to reject the DRX configuration or the SL DRX adjustment request information to the RX UE. After that the RX UE shall update the SL DRX configuration.

If the Tx UE cannot accept the SL DRX configuration of the Rx UE,  it can send the information to reject the DRX configuration or the SL DRX adjustment request information to the RX UE. 
SL Groupcast/broadcast
For groupcast and broadcast, since there is no PC5-RRC signalling between Tx UE and Rx UE, it is difficult for the Tx UE to acquire the SL DRX configuration from the Rx UE directly. In our opinion, UE can consider to acquire the SL DRX configuration for SL groupcast and broadcast via the network (in coverage UE) or preconfiguration(out of coverage UE). 

UE is suggested to acquire the SL DRX configuration for groupcast and broadcast via serving cell or preconfiguration.

To be specific, for one option, the network can configure the dedicated resource pool(s) for groupcast and broadcast. For another option, the nework can configure a common SL DRX configuration for groupcast and broadcast, which is suitable for all the UEs. For the latter, considering that different service with different QoS requirement may need to configure with different SL DRX cycle, the network can consider to configure multiple SL DRX configurations and  mapping relationship between different QoS profile and SL DRX configuration. Then both the TX UE and RX UE can align wake-up time for groupcast and broadcast service with dedicated  QoS profile. 
RAN2 is suggest to evaluate following two options for  SL DRX configuration of groupcast and broadcast.

Option1: the network configures the dedicated resource pool(s) for SL groupcast and broadcast
Option2: the network configures a common SL DRX configuration for groupcast and broadcast 
For the common SL DRX configuration, it may include mapping relationship between different QoS profile and SL DRX configuration.
Conclusion

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

Observation 1： Different TX UEs may configure non-overlapping wake-up time for the same Rx UE, which is not beneficial for power saving for the RX UE.
If the Rx UE is configured with SL DRX,  the Tx UE should  know the SL DRX configuration of the Rx UE. 

For the SL unicast communication, the PC5-S or PC5-RRC signalling can be used for the DRX negotiation between peer UEs after establishment of the L2 link. 

Rx UE sends the suggested SL DRX configuration to the Tx UE if the SL TX UE side determines  SL DRX configuration.

If the Rx UE side determines the SL DRX configuration, the Tx UE shall provide assistant information such as suggested SL DRX configuration information or SL Traffic Pattern information. 

If the Tx UE cannot accept the SL DRX configuration of the Rx UE,  it can send the information to reject the DRX configuration or the SL DRX adjustment request information to the RX UE. 

UE is suggested to acquire the SL DRX configuration for groupcast and broadcast via serving cell or preconfiguration.
RAN2 is suggest to evaluate following two options for  SL DRX configuration of groupcast and broadcast.

Option1: the network configures the dedicated resource pool(s) for SL groupcast and broadcast
Option2: the network configures a common SL DRX configuration for groupcast and broadcast 
For the common SL DRX configuration, it may include mapping relationship between different QoS profile and SL DRX configuration.
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