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Abstract of the contribution: This paper proposes an update of Solution#2 for Key Issue #1, in order to clarify V2X-AS layer interactions regarding the finally applied PC5 DRX schedule.
1 Introduction
Since it was unclear that the AS layer may also apply a PC5 DRX schedule completely different than the schedules included in the PC5 DRX patterns provided by the V2X layer, the PC5 DRX configuration procedure has been updated to clarify this and to specify the respective V2X-AS layer interaction. Further, the role of PC5 DRX negotiations in the context of unicast connections for this procedure have been explained in a note.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.776-020 as follows:
* * * * First Change * * * *
[bookmark: _Toc49965123][bookmark: _Toc50025208][bookmark: _Toc54280054][bookmark: _Toc54301882][bookmark: _Toc54332028][bookmark: _Toc54332420]6.2.2	Procedures
Figure 6.2.2-1 illustrates an example operation of the solution for power efficient PC5 communication for Pedestrian UEs based on pre-defined PC5 DRX patterns.


Figure 6.2.2-1: PC5 DRX configuration procedure for QoS-aware and power-efficient communication of Pedestrian UEs
1a.	UEs are (pre-)configured with the PC5 DRX related parameters including a set of applicable PC5 DRX patterns from which UEs can select. The PC5 DRX configuration may be either provided by the PCF (or by the AF via NEF/PCF) using the procedure specified in TS 23.287 [5] clause 6.2, or pre-configured as specified in TS 23.287 [5] clause 5.1.1.
1b.	If the UE is "served by NR" (as defined in TS 23.287 [5]), the PC5 DRX configuration may be alternatively provided by the NG-RAN, potentially together with information about Uu configurations, either via broadcasting or with dedicated RRC signalling. In this option, the AS layer may indicate the relevant configured PC5 DRX parameters to the V2X layer or apply PC5 DRX configuration on the AS layer (see also the description of step 5).
Editor's note:	Whether and how the NG-RAN provides the PC5 DRX configuration to the UE is up to RAN WGs to decide.
2.	The V2X application layer provides the Application Requirements to the V2X layer which can be mapped to QoS parameters as defined in TS 23.287 [5] clause 5.4.1.1. V2X applications layer may also provide application traffic pattern information, which contains message periodicity/interval and message size/burst information if available.
NOTE 1:	The mentioned application traffic pattern information may also be provided by the V2X applications (via the V2X layer) to the AS layer, where they can be used as input when computing the AS-layer SL-TrafficPatternInfo (defined in TS 38.331 [9]), which could in turn have an impact on AS layer's final decision about the PC5 DRX configuration that is to be applied. The AS layer SL-TrafficPatternInfo contains more RAN related parameters in addition to message periodicity and message size.
Editor's note:	Whether and when it is useful to provide the application traffic pattern information from the V2X layer to the AS layer need coordination with RAN WGs.
3.	The V2X layer of UE1 may select one or more PC5 DRX pattern from the configured PC5 DRX pattern set. If more than one PC5 DRX patterns are selected, this means that the V2X layer can accept the application of any of them. The selection takes into account the following i)  the requirements and application traffic pattern information of all active V2X service types that the UE1 currently has, ii) the Uu DRX configurations received by the NG-RAN (if any), and iii) the selected PC5 DRX patterns that other relevant UEs have applied and indicated.
NOTE 2:	The triggering of the selection of the PC5 DRX pattern(s) at the V2X Layer, e.g. upon expiration of a timer, upon changes of the V2X Application Requirements as defined in TS 23.287 [5] or the DRX-related information about other UEs, or similar, is up to implementation. Potential PC5 DRX negotiations performed in the context of a single unicast connection are not considered by the V2X layer in this step, but rather during the AS-layer decision to accept a V2X layer-requested PC5 DRX pattern (step 5) or during the V2X-layer-independent decision of the AS-layer to modify an applied PC5 DRX schedule or apply a new one (see step 6).
4.	The V2X layer of UE1 requests applying (one of) the selected PC5 DRX pattern(s) to the AS layer for control of PC5 transmission and reception according to the selected PC5 DRX pattern.
5.	The AS layer of UE1 decides to apply or not the requested PC5 DRX pattern (or one of the requested PC5 DRX patterns), i.e., it configures the (AS-layer) PC5 DRX schedule based on the ON/OFF periods indicated in the PC5 DRX pattern.
[bookmark: _Hlk49324676]NOTE 3:	The selection and request of PC5 DRX patterns at the V2X layer is optional and the PC5 DRX schedule (and further related configuration) might be decided on the AS layer only, though ideally based on knowledge about V2X Application Requirements as defined in TS 23.287 [5] and traffic patterns. RAN WG will have a final confirmation on the criteria used in this case. In this case the AS layer may know the set of applicable PC5 DRX patterns (as well as all further inputs that it requires) and send indications about the applied PC5 DRX schedule to other UEs using mechanisms specified by the RAN WG. Further, again depending on RAN WG decisions, the AS layer of UE1 could potentially also decide to extend the ON durations of a selected (and applied) PC5 DRX schedule based on AS layer information (e.g., full buffers, misalignment with resource pools or AS-layer signalling, monitored QoS, etc).
6.	The AS layer informs the V2X layer about the success or failure of the application of the requested PC5 DRX pattern(s), indicating which pattern was applied if multiple were provided in the request. In case the AS layer decides to apply a PC5 DRX schedule that does not correspond to any of the provided patterns, then the applied PC5 DRX schedule is also indicated to the V2X layer. This indication can be provided not only as a response to a PC5 DRX pattern request (step 4) but also later (asynchronously) in case the AS layer modifies the PC5 DRX schedule (or applies a new one) based on its own logic. 
7.	The V2X layer of UE1 indicates (using broadcast or groupcast communication over the PC5 interface) the applied PC5 DRX pattern to other relevant UE(s) (e.g. UE2) to allow UE2 to select its PC5 DRX pattern in a coordinated manner.
8.	The V2X applications of UE2 may retrieve from the V2X layer information about the PC5 DRX patterns applied by one or more related UEs and adjust their communication schedule.
9.	The V2X layer of UE2 may provide the V2X layer information about the PC5 DRX patterns applied by one or more related UEs to the AS layer and the AS layer adapts the PC5 transmission schedule accordingly.
* * * * End of Changes * * * *
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