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Abstract: This contribution aims to update the conclusion on PC5 DRX determination based on RAN2 agreements.
1. Discussion
RAN2 has achieved some conclusions on PC5 DRX operation and returned a Reply LS (R2-2102182) to SA2，especially for the Q1 and Q2. 
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.
Based on above agreements, the following SA2 open issues can be solved and updated into the conclusion part:
1. The V2X layer derives the PC5 QoS parameters and sends them to AS layer.
In the RAN2 discussion, just like the Uu DRX, the PC5 DRX is assumed to save the power from the perspective of Rx UE, so the PC5 DRX is an Rx UE basic parameter, i.e. the PC5 DRX is determined by the Rx UE for its data reception.
For unicast, the V2X services from application layer triggers the V2X layer of Tx UE to establish the QoS flow toward the Rx UE, so the QoS parameters can be negotiated in the V2X layer and sent to the AS layer naturally, which can reuse the existing QoS flow establishment mechanism defined in R16.
For broadcast, currently the Tx UE determines the PC5 QoS parameters and establishes the PC5 QoS flows for the broadcast V2X service as specified in clauses 5.4.1.1 and 5.4.1.2 of TS 23.287, but the Rx UE(s) only need to determine destination Layer-2 ID for broadcast reception without QoS flow establishment, as specified in clause 5.6.1.2 of TS 23.287. Considering that the QoS flows are not necessary for broadcast reception and the AS layer only requires QoS parameters for generating PC5 DRX, the V2X layer shall just determine the interested V2X service types, derive the corresponding PC5 QoS parameters based on the mapping of V2X service types to PC5 QoS parameters or based on QoS requirements provided by the application as specified in clause 5.1.2.1 of TS 23.287, and pass the PC5 QoS parameters to the AS layer, without QoS flow establishment for broadcast reception.
Similar for groupcast, currently the Tx UE determines the PC5 QoS parameters for this groupcast as specified in clauses 5.4.1.1 and 5.4.1.3, but the Rx UE only need to determine the destination Layer-2 ID for groupcast reception without QoS flow establishment, as specified in clauses 5.6.1.1 and 5.6.1.3 of TS23.287. Considering that the QoS flows are not necessary for groupcast reception and the AS layer only requires QoS parameters for generating PC5 DRX, the V2X layer shall just determine the interested V2X service types, derive the corresponding PC5 QoS parameters based on the mapping of V2X service types to PC5 QoS parameters or based on QoS requirements provided by the application as specified in clause 5.1.2.1 of TS 23.287, and pass the PC5 QoS parameters to the AS layer, without QoS flow establishment for groupcast reception.
2. The AS layer provides the PC5 DRX related information to the V2X layer.
2. Text Proposal
It is proposed to capture the following changes into TR 23.776.
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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 interim conclusion:
-	The V2X application layer provides inputs for V2X layer to determine PC5 DRX assistance information.
Editor's note:	It is FFS whether the inputs described in TS 23.287 [5] (e.g. V2X Application Requirements) are sufficient or additional inputs (e.g. traffic pattern) are needed from the V2X application layer.
-	The V2X layer may provide the PC5 DRX assistance information to the AS layer.
-	For groupcast and broadcast, the AS layer of Rx UE needs PC5 QoS parameters to determine the PC5 DRX parameter values for V2X communication over PC5 reference point. Therefore, the V2X layer of Rx UE determines the interested V2X service types, derives the corresponding PC5 QoS parameters as defined in clause 5.4.1.1.2 of TS 23.287 [5], and passes the PC5 QoS parameters to the AS layer.
Editor's note:	It is FFS whether PC5 DRX assistance information, which is provided to the AS layer by the V2X layer, is defined in 3GPP and what is the content of the PC5 DRX assistance information.
Editor's note:	It is FFS if the PC5 DRX assistance information is per mode of communication (i.e. unicast/broadcast/groupcast).
-	The Access Stratum (AS) layer determines the PC5 DRX for V2X communication over PC5 reference point to enable pedestrian UE power saving.
-	The AS layer provides the applied PC5 DRX information to the V2X layer.
-	For unicast, the PC5 DRX may be negotiated between the UEs in AS layer, pending on the feedback from RAN2.
Editor's note:	The design principles need to be evaluated by RAN WGs.
Editor's note:	It is FFS whether DRX related parameters are needed and what is the contents, which is (pre-)configured on the UE to assist the V2X layer determine the PC5 DRX assistance information.
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