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1 Introduction
RAN2 made the following agreements at RAN2 #112e meeting [1].

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.

9:
Deprioritize SL WUS from RAN2 point of view in Rel-17.

In this contribution, we further discuss wake-up alignment between Tx and Rx UEs with the following aspects:
· Sidelink DRX formation for wake-up alignment 
· Wake-up alignment When Out of Coverage (OOC)
· wake-up alignment When in Coverage (IC) 

2 Discussion  
2.1 Sidelink DRX Formation for Wake-up Alignment
Comparing with unicast communication between a UE and the gNB on the Uu interface, sidelink communications among different UEs are much more diverse. For example, as shown in Figure 1, different UEs may engage in different services with different QoS requirements (e.g., reliability, latency, etc.) and different communication types (e.g., broadcast for Service A, groupcast for Group 1 and Group 2 and unicasts between different UE pairs, as illustrated in Figure 1). 
UEs participating in a service with a certain QoS requirement may be configured with a SL DRX to ensure that both Tx UE(s) and Rx UE(s) are aligned with the same SL DRX on duration to meet the QoS requirements. A UE engaging in different V2X or public safety services with different QoS requirements (e.g., reliability, latency, etc.) may be configured with different sidelink DRX configurations respectively.
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Figure 1. Different UEs Participating in Different Communications on Sidelink
Observation 1: For a service with a certain QoS requirements (e.g., reliability, latency, etc.), UEs participating in the service may be configured with a sidelink DRX so that Tx UE(s) and Rx UE(s) are aligned for the service.

UEs participating in a sidelink communication may be configured with a SL DRX to ensure that both Tx UE(s) and Rx UE(s) are aligned with the same SL DRX on duration to communicate with each other. A UE participating in different communications, may be configured with different SL DRX configurations respectively.  

Observation 2: For a sidelink communication, UEs engaging in the communication may be configured with a SL DRX so that Tx UE(s) and Rx UE(s) are aligned for the communication.

- For broadcast, all UEs for a service may be configured with a SL DRX.
- For managed groupcast, all UEs within a group may be configured with a SL DRX.
- For unicast, a UE pair may be configured with a SL DRX.
2.2 Wake-up Alignment When Out of Coverage
If out of a gNB’s coverage, UEs participating in a service or communication may be preconfigured with a SL DRX to align Tx UE(s) and Rx UE(s) with the SL DRX on duration. In this case, UEs participating in different services or communications may be preconfigured with different SL DRXs via upper layer’s support, e.g., V2X service layer may provide information for different SL DRX configurations with Tx UE(s) and Rx UE(s) aligned for different services[2], or AS layer managing a group may provide a SL DRX information for a connection based groupcast. 
For unicast, a UE pair may negotiate the SL DRX configuration for the alignment after PC5 RRC connection established. In addition, the UE initiating the PC5 RRC connection with the other UE may decide the SL DRX configuration.    
Observation 3: When out of coverage, sidelink DRX may be preconfigured to align Tx UE(s) and Rx UE(s).

Proposal 1: When out of coverage, for broadcast, groupcast and unicast, UEs may be preconfigured via upper layer to align the Tx UE(s) and Rx UE(s) accordingly.
Proposal 2: When out of coverage, for unicast, a UE pair may negotiate a SL DRX configuration for the alignment between the UE pair via PC5 RRC message.

Proposal 3: When out of coverage, for unicast, the UE initiating the PC5 RRC connection may decide a SL DRX configuration for the alignment between the UE pair.
2.3 Wake-up Alignment When in Coverage
If in a gNB’s coverage, UEs participating in a service or communication may be configured with a SL DRX by the gNB via SIB at RRC Idle or RRC Inactive state or RRC configuration message at RRC Connected state. In this case, UEs participating in different services or communications may be configured with different SL DRXs from the gNB with upper layer’s support, e.g., a UE may send assistance information based on the information received from its upper layer (i.e. V2X service layer or AS layer [2]) or based on UE’s power saving preference, and then the gNB may take the UE’s assistance information into account and configure different SL DRXs to align Tx UE(s) and Rx UE(s) for different services. 

Observation 4: When in coverage, sidelink DRX may be configured by a gNB to align Tx UE(s) and Rx UE(s) with the support from upper layer.
Proposal 4: When in coverage, a UE may send assistance information for SL DRX configuration to a gNB and the gNB may take this into consideration for configuring the SL DRX with Tx and Rx UEs aligned.

Proposal 5: When in coverage, for broadcast, groupcast and unicast, a SL DRX may be configured by a gNB with upper layer’s support. 
For mode 1 resource allocation, a Tx UE is under a gNB’s control and the Rx UE(s) may be out of any gNB’s coverage or in another gNB’s coverage. In this case, the Rx UE(s) doesn’t receive any SL DRX configuration if out of coverage or receives a different SL DRX configuration if under another gNB’s coverage. 

For out of gNB’s coverage, the UE receiving a SL DRX configuration from a gNB may send the configuration to the other UE, which is out of the gNB’s coverage, via the PC5 RRC connection if applicable.

For UEs under different gNBs’ coverage, each may receive a SL DRX configuration from its gNB respectively. In this scenario, UEs may negotiate the SL DRX configuration for the alignment via the PC5 RRC connection if applicable. In addition, the UE initiated the PC5 RRC connection with the other UE may decide the SL DRX configuration.    

Observation 5: For mode 1 resource allocation, a Tx UE is under a gNB’s control and the Rx UE(s) may be out of any gNB’s coverage or in another gNB’s coverage. 
Proposal 6: When in coverage, for unicast, SL DRX may be negotiated between UE pair via PC5 RRC message if under different gNBs coverage.
Proposal 7: When in coverage, for unicast, the UE initiated PC5 connection may decide the SL DRX configuration based on the SL DRX configuration received from its gNB if the other UE is under a different gNB’s coverage.
3 Conclusion
In this contribution, we further discussed we further discuss wake-up alignment between Tx and Rx UEs with the following observations and proposals.
Observation 1: For a service with a certain QoS requirements (e.g., reliability, latency, etc.), UEs participating in the service may be configured with a sidelink DRX so that Tx UE(s) and Rx UE(s) are aligned for the service.

Observation 2: For a sidelink communication, UEs engaging in the communication may be configured with a SL DRX so that Tx UE(s) and Rx UE(s) are aligned for the communication.

- For broadcast, all UEs for a service on sidelink may be configured with a SL DRX.
- For managed groupcast, all UEs within a group may be configured with a SL DRX.
- For unicast, a UE pair may be configured with a SL DRX.
Observation 3: When out of coverage, sidelink DRX may be preconfigured to align Tx UE(s) and Rx UE(s).

Observation 4: When in coverage, sidelink DRX may be configured by a gNB to align Tx UE(s) and Rx UE(s) with the support from upper layer.
Observation 5: For mode 1 resource allocation, a Tx UE is under a gNB’s control and the Rx UE(s) may be out of any gNB’s coverage or in another gNB’s coverage. 

Proposal 1: When out of coverage, for broadcast, groupcast and unicast, UEs may be preconfigured via upper layer to align the Tx UE(s) and Rx UE(s) accordingly.
Proposal 2: When out of coverage, for unicast, a UE pair may negotiate a SL DRX configuration for the alignment between the UE pair via PC5 RRC message.

Proposal 3: When out of coverage, for unicast, the UE initiating the PC5 RRC connection may decide a SL DRX configuration for the alignment between the UE pair.
Proposal 4: When in coverage, a UE may send assistance information for SL DRX configuration to a gNB and the gNB may take this into consideration for configuring the SL DRX with Tx and Rx UEs aligned.

Proposal 5: When in coverage, for broadcast, groupcast and unicast, a SL DRX may be configured by a gNB with upper layer’s support. 
Proposal 6: When in coverage, for unicast, SL DRX may be negotiated between UE pair via PC5 RRC message if under different gNBs coverage.

Proposal 7: When in coverage, for unicast, the UE initiated PC5 connection may decide the SL DRX configuration based on the SL DRX configuration received from its gNB if the other UE is under a different gNB’s coverage.
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