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Abstract: This pCR proposes to update conclusions in TR 23.776.
r01 is revised to merge pCR S2-2100809.
r02: NOTE 3 added.

r03: "difference" to "different" in NOTE 3.
r04: adds " in AS layer" to the bullet for unicast.
r05 added the following text to last new sub bullet “in the V2X layer and the V2X layer passes the PC5 DRX configuration to the AS layer”

r06 adds some additional text to NOTE 3
r07: on top of r04

- adds "AS layer" to the bullet for broadcast and groupcast, and for out-of-coverage case. 
- adds "(e.g. …)" to NOTE 2.
- adds Intel

r08: adds Huawei, HiSilicon
1.
Discussion
[1] Reply LS from RAN2 on PC5 DRX operation (S2-2100141/R2-2102182)
	RAN2 has discussed the PC5 DRX operation and would like to answer to SA2 as follows:

Q1) For all the modes of communication (i.e. unicast, groupcast, and broadcast), whether the existing PC5 QoS parameters provided by the V2X layer to the AS layer are sufficient for the AS layer to determine the PC5 DRX parameters? Or, whether additional information is required or desired to be provided by the V2X layer to the AS layer? 

In TR 23.776 some solutions propose that additional information could include, e.g.:

- Default PC5 DRX cycles per V2X service type/PQI/RAT type (e.g., PC5 DRX cycle and on duration)

- Application traffic pattern information (e.g., periodicity and burst sizes of V2X messages)

- The length of an offset that the AS layer can add to extend the PC5 DRX "ON periods"

Note that, none of the parameters listed above has reached consensus in SA2.

A1) The PC5 DRX parameters can be determined by AS layer and no additional input from V2X layer other than the currently available QoS is needed.

Q2) Once the AS layer determines the PC5 DRX parameters, whether the AS layer can provide the PC5 DRX related information to the V2X layer, e.g., the PC5 DRX cycle, ON duration and starting point of the ON duration?

A2) RAN2 confirms that for unicast, the PC5 DRX configuration may be negotiated between the UEs in AS layer. AS layer can provide the PC5 DRX related information to the V2X layer, and RAN2 is working on the detailed PC5 DRX parameters that apply to NR SL communications. RAN2 would keep SA2 to be informed of the RAN2 progress.

Q3) Once the AS layer determines the PC5 DRX parameters, whether sharing the PC5 DRX related information amongst UEs in the vicinity in V2X layer, is beneficial or feasible for broadcast and groupcast?
A3) RAN2 does not expect benefits of sharing the PC5 DRX related information amongst UEs in the vicinity for SL groupcast/broadcast in V2X layer.

Q4) What is the relationship between the PC5 DRX and the Uu DRX if both are activated on a UE?

A4) RAN2 is working on this aspect following the WID bullet of “Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE”. RAN2 would keep SA2 to be informed of the RAN2 progress.


Proposal#1: It is proposed to update the conclusions in clause 7.2 of TR 23.776 based on the Reply LS on PC5 DRX operation from RAN2.
[2] Provisioning of PC5 DRX configuration for out-of-coverage case
In addition, RAN2 made some agreements on PC5 DRX operations.
(https://www.3gpp.org/ftp/tsg_ran/WG2_RL2/TSGR2_113-e/Inbox/Chairmans_Notes/RAN2-113e_LTE V2X_Rel16 NR SL_Rel17 NR SL enh_EOM.docx)
In the following RAN2 agreements in particular regarding PC5 DRX configurations,

-
Agreement#1 has SA2 impact because PC5 DRX configuration for broadcast/groupcast for OoC case needs to be captured as parameters provisioned for V2X communications over PC5 in TS 23.287. This is similar that 2) Radio parameters when the UE is "not served by E-UTRA" and "not served by NR" were specified in clause 5.1.2.1 of TS 23.287.
-
Agreement#4 may have SA2 impact as explained above for broadcast/groupcast depending on RAN2 decision on the FFS issue.
	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.


Proposal#2: It is proposed to add a bullet about provisioned PC5 DRX configuration for broadcast/groupcast for OoC case while adding a NOTE about provisioned PC5 DRX configuration for unicast for OoC case in clause 7.2 of TR 23.776.
[3] How to progress clause 7.1.1 about Evaluation for the level of Provisioned PC5 DRX schedules?
The granularity of PC5 DRX configuration/operation for groupcast/broadcast/unicast is under discussion in RAN2, so expected to be determined by RAN WGs. We can see some RAN2 agreements related to the granularity of PC5 DRX configuration/operation as below. (https://www.3gpp.org/ftp/tsg_ran/WG2_RL2/TSGR2_113-e/Inbox/Chairmans_Notes/RAN2-113e_LTE V2X_Rel16 NR SL_Rel17 NR SL enh_EOM.docx)

	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.
…


	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.


The granularity/level of provisioned PC5 DRX configuration used for OoC case may be related to the granularity of applied PC5 DRX operation/parameters determined by the AS layer and/or the granularity of PC5 DRX configuration provided by NG-RAN for in-coverage case, e.g. via SIB. 
Also, among the approaches described in clause 7.1.1 of TR 23.776, PC5 DRX schedules per PC5 RAT are not considered as candidate any more according to the RAN2 discussion and agreements.

So, we don't think that SA2 needs to fill the Pros/Cons for each approach in clause 7.1.1 of TR 23.776.
Proposal#3: Regarding the granularity/level of provisioned PC5 DRX configuration:
1)
It is proposed NOT to describe Pros/Cons per approach in clause 7.1.1 of TR 23.776.
2)
It is proposed to add the following NOTE related to the provisioned PC5 DRX configuration used for broadcast and groupcast, for OoC case in clause 7.2 of TR 23.776.
NOTE 2:
The granularity/level of provisioned PC5 DRX configuration used for broadcast and groupcast, and for out-of-coverage case will be determined in the normative phase based on RAN2 decision or via coordination with RAN2.
2.
Proposal
It is proposed to agree the following changes into TR 23.776.
* * * * Start of 1st Change * * * *
7
Conclusions

7.1
Considerations for PC5 DRX operations

7.1.1
Evaluation for the level of Provisioned PC5 DRX schedules

Provisioned default PC5 DRX schedules (or cycles, as they are termed by some solutions) can be associated with the PC5 RAT type (i.e., one default cycle for all NR PC5 communications, as suggested by Solution#6) or they can be more fine-granular, e.g., associated with either V2X service types (as suggested by Solution#2) or PQIs (as suggested by Solution#5). If V2X services apply their own, independent, and uncoordinated PC5 DRX cycles, this could indeed lead to increased ON durations of the UEs that run many services.
NOTE:
SA2 does not plan to continue with any further evaluation of the solutions.











7.2
Conclusions for PC5 DRX operations

For Key Issue #1 (Support of QoS aware NR PC5 power efficiency for pedestrian UEs), regarding NR PC5 DRX operations the following principles are taken as the conclusion:






-
The Access Stratum (AS) layer determines the PC5 DRX parameter values for V2X communication over PC5 reference point to enable pedestrian UE power saving.
-
The existing PC5 QoS parameters provided by the V2X layer can be used by the AS layer to determine the PC5 DRX parameter values.
-
The AS layer provides the applied PC5 DRX information to the V2X layer.
NOTE 1:
For what purpose the PC5 DRX information is used by the V2X layer, e.g. whether the V2X layer exposes transmission schedule information to the V2X application layer (including why the PC5 DRX information needs to be exposed to the V2X application layer, given that Uu DRX information is not provided to the application layer from NAS layer, and what is the content for the transmission schedule information) will be determined in the normative phase based on the applied PC5 DRX information provided by the AS layer to the V2X layer to be defined in RAN2.
-
For unicast, two UEs may negotiate the PC5 DRX configuration in AS layer, and the PC5 DRX can be configured per a pair of source/destination UE addresses in AS layer.
-
For broadcast and groupcast, and for out-of-coverage case (i.e., when the UE is "not served by E-UTRA" and "not served by NR"), the AS layer of UE uses the provisioned PC5 DRX configuration for PC5 DRX operation.
NOTE 2:
The granularity/level of provisioned PC5 DRX configuration used for broadcast and groupcast (e.g. mapping information for PC5 DRX parameters), and for out-of-coverage case will be determined in the normative phase based on RAN2 decision or via coordination with RAN2.
NOTE 3:
The provisioned PC5 DRX configuration can be from different sources (e.g., by PCF or by V2X Application Server via V1 reference point). The provisioned PC5 DRX configuration is expected to be consistent.
NOTE 4:
For unicast, for out-of-coverage case, whether to use the provisioned PC5 DRX configuration will be determined in the normative phase based on RAN2 decision.


* * * * End of Change * * * * 
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