e3GPP TSG-RAN WG2 Meeting #113bis e	R2- 2103615
Online, April 12 – 20, 2021		
Agenda item:	8.15.2
Source:	Sony
Title:	Discussion on Sidelink DRX
Document for:	Discussion
Introduction
At RAN plenary #90 the latest revised version of the Work Item on NR Sidelink enhancements, including introduction of DRX for sidelink communication, was agreed [1]. 

At RAN2#113e, the following agreements were made [3]. 

Agreements on high-level principles for SL DRX
1: 	For SL unicast (after SL unicast link is established), SL DRX configuration can be configured per a pair of source/destination. FFS whether SL DRX operates per direction or for both directions.
2:	For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
3:	Short DRX cycle is not introduced for SL unicast, groupcast and broadcast in Rel-17.
4:	For data reception, RAN2 defines the behaviour for monitoring the SCI reception (i.e., PSCCH and 2nd SCI on PSSCH) during the SL active time for SL DRX. For data reception, the UE may skip monitoring of PSCCH and 2nd SCI on PSSCH during inactive time for SL DRX. Sensing aspect is not considered in this agreement.
5a:	At least, On-duration timer and Inactivity timer are supported in SL unicast.
5b: 	HARQ RTT is supported in SL unicast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
6a: 	At least, on-duration timer is supported for SL groupcast. FFS for the need and detailed condition when inactivity timer is supported.
6b: 	HARQ RTT is supported in SL groupcast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
7: 	At least, on-duration timer is supported for SL broadcast.
8: 	SL DRX Command MAC CE is introduced for SL DRX operation in unicast. FFS on the need of groupcast. FFS on the detailed UE behaviour (including relation to inactivity timer).
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.

Agreements on SL DRX configurations
1: 	For broadcast/groupcast, for out-of-coverage case, TX-UE/RX-UE obtain DRX configuration from pre-configuration.
2:	For broadcast/groupcast, for in-coverage case, RRC_IDLE/INACTIVE TX-UE/RX-UE obtain DRX configuration from SIB. It is up to network implementation how to coordinate active time between different cells.
3:	For broadcast/groupcast, for in-coverage case, for RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from SIB. FFS on whether dedicated-RRC is also used.
4:	For unicast, for OOC scenario, the UE who sends out the DRX configuration decides on the DRX configuration. FFS on whether pre-configuration and/or the assistance information from the peer UE is also taken into account when determining the DRX configuration.
5: 	For unicast, for OOC scenario, adopt per-direction DRX configuration is as baseline. FFS on whether it is TX-centric or Rx-centric, i.e. TX UE or RX UE decides it.

Agreements on granularity of SL DRX operation for groupcast/broadcast
1: 	RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
2:	RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.

Agreements on SL DRX on groupcast/broadcast
1: 	Timer-based SL DRX is also applied to SL groupcast/broadcast.

From email discussion [POST113-e][704][V2X/SL] TX UE centric or RX UE centric DRX configuration determination [4] the following proposals were made
Proposal 1	[19/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE. [9/21] FFS on whether signalling-2 only procedure is also supported.
Proposal 2	[16/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, signaling-1 (Rx->Tx) is carried via a new PC5-RRC message, from Rx-UE to Tx-UE.
Proposal 3	[16/21] In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, signaling-2 (Tx->Rx) is carried via RRCReconfigurationSidelink, to deliver DRX configuration from Tx-UE to Rx-UE.
Proposal 4	[11/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is OOC, RAN2 discuss whether Tx-UE decides the DRX configuration in signalling-2 (Tx->Rx) with or without relying on pre-configuration.
Proposal 5	[18/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE reports the information received in signaling-1 (Rx->Tx) to the serving network.
Proposal 6	[16/21] In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_IDLE/RRC_INACTIVE state, Tx-UE obtain DRX configuration from SIB to generate signalling-2 (Tx->Rx).
Proposal 7	[17/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, RAN2 discuss Tx-UE obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).
Proposal 8	[20/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Rx-UE is in-coverage and in RRC_CONNECTED state, Rx-UE report the DRX configuration received in signalling-2 (Tx->Rx) to the serving network.

From email discussion [POST113-e][703][V2X/SL] Details of Timer, [5], 33 agreements were made related to timers configured for the sidelink communication. The main focus was unicast but also some agreements on groupcast and broadcast. E.g. the inactivity timer may be used in some cases in groupcast, to be further discussed but the inactivity timer is not used for broadcast. 

In this document we discuss aspects related to DRX configuration, Alignment of DRX for different cast types, as well as alignment between SL DRX and Uu DRX. Finally, we also discuss sensing,
Discussion
[bookmark: _Hlk510094111]The Sidelink DRX has been discussed for two meetings now , and a many agreements has been made as summarized above. There have been agreements, shown above, regarding configuration of the UEs for unicast, groupcast and broadcast. There are still issues to discuss regarding configuration of DRX, when the UEs are using DRX, when the communication is performed without DRX and also how to access to transmit while the UE is in sidelink DRX. 

· How will the configuration of DRX be performed in unicast, groupcast and broadcast? 
· How to align the SL DRX and the Uu DRX in unicast, groupcast and broadcast?
· How can the sensing be used by a Tx UE during groupcast and multicast DRX?

Configuration of DRX: 
The agreements from previous meeting, RAN2#113 are that for unicast the UEs should configure its DRX between themselves. The DRX configuration is proposed from the email discussion [703] that the Tx UE configures the Rx UE with the DRX parameters based on the preconfigured configurations and on Rx UE assistance. 

It is also agreed that the Tx UE reports the configuration to the NW. The Tx UE is the one sending data to the other one, if both UEs are transmitting data to each other  we assume the DRX from the UE transmitting first is kept. In sidelink communication the different UEs may belong to different PLMNs, e.g. traffic safety groups should be open for UEs from all PLMNs that have coverage in the area, but also unicast between the UEs within the group should be possible. Then if only the Tx UE reports its configuration to the NW, the PLMN serving the Rx UE will not have that information. 



Figure 1: Reporting of SL DRX configuration to network where Tx UE is camping, not to the Rx UE network

Observation 1: The SL DRX configuration is only agreed to be reported by the Tx UE, if the UEs belong to different PLMNs the DRX configuration will be known in one PLMN but not the other one. 

Proposal 1: When UEs involved in unicast belongs to different PLMNs the DRX configuration should be reported to all  networks. 

For groupcast and broadcast the configurations is agreed to be made by the NW or by preconfiguration in the UEs. 
In case of Groupcast, there are different aspects of the management of the DRX rate and timing. The handling of a group and how the configuration varies over time should be further studied. When there e.g. are several groups active in the same area it is beneficial if the different groups have separate DRX timings if the traffic load is high but the same DRX timing otherwise. Then the network may want to configure the DRX timing in order to manage the load from different sidelink groups using DRX with separate timing offsets. 
Furthermore the application requirements on latency may change over time based on environment and activity. A traffic safety group may have lower requirements on latency when the amount of traffic is low but higher requirements within the city, but the UEs should still be able to save power by utilizing DRX. In order to handle this, especially when resource allocatiomn Mode 2 is used, the NW may need further UE assistance about which groups are active in the area. We believe the configuration and dynamics of the groupcast and how the UE can assist the network with the configuration should be studied further to give opportunities for different types of groups. 

Observation 2: The network needs more information about the activity within the group to define the best configuration. 

Proposal 2: To support dynamic variations of the configurations, based on group activity and application, UE assistance to the NW should be further studied.  

Power Consumption, Alignment of DRX
From UE power consumption perspective, it would be beneficial if the different DRX activities for a specific UE are aligned. A UE in idle mode that is configured with broadcast as well as Group and/or Unicast SL DRX configurations as well as the Uu Idle mode DRX would benefit if all these different DRX cycles are aligned. The DRX occasions for different Unicasts, Groupcast and Broadcast can in general be at different positions, which will increase the power consumption. 

For a UE receiving Sidelink Broadcast message which is also a member in some Groupcast and possibly Unicast sessions, the most important task to optimize the power consumption is to align the DRX of the different casts in sidelink. Then it is enough for the UE to monitor one RxPool for all SL communication.  

Observation 3: It is important from power consumption point of view to first attempt to align the different SL DRX occasions. 

Groupcast and Broadcast cannot be aligned to a specific UEs idle mode Uu DRX timing, since every UEs have specific DRX scheme configured in the Uu interface. In order to align the DRX timing of Uu DRX with the SL DRX timing for a specific group of UE´s using sidelink, the Uu DRX timing of those UE´s could be moved, e.g. by changing the UE_ID as proposed in MuSIM. 

For Broadcast, it will not be possible to move the Uu paging of all SL UEs since then there is a risk that all UEs get a similar or same Uu DRX timing and hence same paging cycle. 

Observation 4: It will be difficult to align UE Uu DRX timing with Sidelink Groupcast and Sidelink Broadcast DRX timing. 

For Unicast SL DRX, the UEs could attempt to align it with the Uu DRX timing. However, the Uu DRX of the two UEs are different, they may even be camping on different networks, therefore it would not be possible to align the SL DRX with the Uu DRX for both UEs. 

Observation 5: For Sidelink Unicast the UEs may attempt to align the SL DRX with the Uu DRX of one or both UEs.

Based on these observations, we consider to prioritize the possibilities to align the DRX timings of sidelink when the UE is involved in several sidelink sessions, before aligning towards Uu DRX

Proposal 3: Prioritize the possibilities to align the DRX timings of sidelink when the UE is involved in several sidelink sessions, before aligning towards Uu DRX

Conclusions
In this document we discuss sidelink DRX and sensing mechanism. We have made the following observations and proposals:
Observation 1: The SL DRX configuration is only agreed to be reported by the Tx UE, if the UEs belong to different PLMNs the DRX configuration will be known in one PLMN but not the other one. 

Observation 2: The network needs more information about the activity within the group to define the best configuration. 

Observation 3: It is important from power consumption point of view to first attempt to align the different SL DRX occasions. 

Observation 4: It will be difficult to align UE Uu DRX timing with Sidelink Groupcast and Sidelink Broadcast DRX timing. 

Observation 5: For Sidelink Unicast the UEs may attempt to align the SL DRX with the Uu DRX of one or both UEs.

Observation 6: The current Sensing principle for resource reservation is not optimal when many UEs use SL DRX.

Proposal 1: When UEs involved in unicast belongs to different PLMNs the DRX configuration should be reported to all  networks. 

Proposal 2: To support dynamic variations of the configurations, based on group activity and application, UE assistance to the NW should be further studied.  

Proposal 3: Prioritize the possibilities to align the DRX timings of sidelink when the UE is involved in several sidelink sessions, before aligning towards Uu DRX

Proposal 4: RAN1 needs to enhance resource reservation for SL DRX, particularly in a case where many UEs use SL.
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