
3GPP TSG-RAN WG2 Meeting #113                                                       R2-2100237
Electronic, 25th Jan - 5th Feb, 2021 
                                   
Source:	CATT 
[bookmark: Title]Title:	Sidelink DRX Configuration Procedure for Sidelink Unicast
[bookmark: Source][bookmark: _GoBack]Agenda Item:	8.15.2.2
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#112-e meeting, the sidelink DRX was initially discussed and reached the following agreements:
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.	
But currently, for sidelink unicast, it is still unclear who determines the sidelink DRX configuration and how to align the wake-up time for Tx/Rx UE and Uu/sidelink. In this contribution, the analyses on these issues will be given.
Discussion
Who determines the DRX configuration for sidelink unicast?
Considering sidelink DRX configuration should consider the alignment between sidelink DRX and Uu DRX, and the Uu DRX is configured in AS layer, hence it had better let AS layer determine the sidelink DRX configuration; otherwise, AS layer should notify the Uu DRX configuration to upper layer.
In order to help AS layer to determine the sidelink DRX configuration, AS layer needs some assistant information, e.g., traffic pattern, QoS requirement. Considering the assistant information has been discussed in [1], hence it had better send LS to SA2 to check whether upper layer can provide some assistant information to AS.
[bookmark: _Ref58504859]Proposal 1: For sidelink unicast, AS layer should be responsible for determining the sidelink DRX configuration.
[bookmark: _Ref58504862]Proposal 2: Send LS to SA2 to check whether upper layer can provide some assistant information to AS layer to help AS layer determines the sidelink DRX configuration, and which assistant information can be provided.

In addition, regarding to sidelink DRX configuration, it should further discuss whether Tx UE centric or Rx UE centric should be adopted. In our understanding, Tx UE centric is more appropriate from the following perspectives:
· For V2X scenario, power saving is meaningless for vehicle, hence only P-UE needs power saving. While P-UE only performs sidelink transmission, no reception. For P-UE power efficiency, Tx UE centric is more attractive.
· In Rel-16 V2X, the sidelink configuration is Tx UE centric. If sidelink DRX is also Tx UE centric, it is more consistent with the current Rel-16 V2X rule.
· The main benefit of Rx UE centric is the power saving of Rx UE, but it will cost more power for Tx UE if it connects to more than one Rx UE which with different Rx-UE centric sidelink DRX configuration. Hence, from the perspective of overall power consumption of both Tx UE and Rx UE, there is no obvious benefit for the Rx UE centric method.
[bookmark: _Ref58504866]Proposal 3: For sidelink unicast, Tx UE centric sidelink DRX configuration should be adopted in Rel-17.
Coordination between Uu DRX and Sidelink DRX
For the Tx UE centric sidelink DRX, how the Tx UE decides the sidelink DRX configuration depends on the Tx UE RRC states:
· For RRC_CONNECTED UE, it should be configured by network through dedicated RRC signaling. How to coordinate the Uu DRX and the Sidelink DRX can be left to network implementation. For example, when the network configures the sidelink DRX configuration for Tx UE, it can consider the active time alignment between Uu DRX and sidelink DRX, the active time alignment between the different PC5 connections, and the active time alignment between the two directions of one PC5 direction.  In order to align the active time between the two directions of one PC5 direction, UE can report some assistant information to the network, e.g., the sidelink DRX configuration received from its peer UE.
· [bookmark: _Ref53584373]For RRC_IDLE, RRC_INACTIVE UE, the Uu DRX is for paging reception. There seems no strong motivation to align the Uu IDLE/INACTIVE DRX pattern with the sidelink DRX pattern. Even if it needs to be aligned, it can also depend on Tx UE implementation. Hence, for RRC_IDLE and RRC_INACTIVE UE, the simplest method is to let the sidelink Tx UE determines the sidelink DRX configurations by itself. 
· For OOC UE, there is no Uu interface. It is also reasonable to let let the sidelink Tx UE determines the sidelink DRX configurations by itself. 
[bookmark: _Ref58504875]Proposal 4:  For RRC_CONNECTED UE, sidelink DRX should be configured by network.
[bookmark: _Ref60845457][bookmark: _Ref58504878]Proposal 5:  For RRC_CONNECTED UE, UE can report some assistant information to the network to help the network determines the sidelink DRX configuration, e.g., the sidelink DRX configuration(s) received from its peer UE(s).
Proposal 6: For RRC_IDLE/INACTIVE/OOC UE, sidelink DRX should be determined by Tx UE implementation.
How to align the wake-up time between Tx and Rx UE
According to [2], it is proposed for sidelink unicast, the active time should be defined per sidelink unicast direction. Hence, the wake-up time alignment between Tx and Rx UE should be per direction per sidelink unicast connection. Certainly, in order to achieve better power saving performance, when the Tx UE or the network of the Tx UE determines the sidelink DRX configuration for one direction, it should also consider the sidelink DRX configuration of another direction if it already exists.
In order to align the wake-up time between Tx and Rx UE, once the Tx UE determined the sidelink DRX configuration for sidelink unicast, it should notify it to the Rx UE through PC5-RRC signaling. Rx UE should perform sidelink reception based on the informed sidelink DRX configuration.
[bookmark: _Ref58504870]Proposal 7: For sidelink unicast, once Tx UE determined the sidelink DRX configuration, it should notify it to its peer UE by PC5-RRC.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For sidelink unicast, AS layer should be responsible for determining the sidelink DRX configuration.
Proposal 2: Send LS to SA2 to check whether upper layer can provide some assistant information to AS layer to help AS layer determines the sidelink DRX configuration, and which assistant information can be provided.
Proposal 3: For sidelink unicast, Tx UE centric sidelink DRX configuration should be adopted in Rel-17.
Proposal 4:  For RRC_CONNECTED UE, sidelink DRX should be configured by network.
Proposal 5:  For RRC_CONNECTED UE, UE can report some assistant information to the network to help the network determines the sidelink DRX configuration
, e.g., the sidelink DRX configuration(s) received from its peer UE(s).
Proposal 6: For RRC_IDLE/INACTIVE/OOC UE, sidelink DRX should be determined by Tx UE implementation.
Proposal 7: For sidelink unicast, once Tx UE determined the sidelink DRX configuration, it should notify it to its peer UE by PC5-RRC.
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