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Abstract of the contribution: This contribution adds ability to use broad/groupcast to send DRX offset to other UEs plus using correct terminology to identify the V2X application layer and V2X service types.

1. Background
Solution 5 describes a procedure how PC5 DRX configuration can be provided to a pedestrian UE, how the pedestrian UE can then update the DRX cycle (DRX offset) based on V2X application’s and then inform other UEs of that updated DRX cycle.
The procedure, in step 7 details how the pedestrian UE updates another pedestrian UE, but the text seems to assume that unicast link is used.  Taking a heavy density area of pedestrians e.g. a train arrives at a train station and lot of user disembark and start walking beside a road, it is impractical that a UE establish a unicast connection with every other UE and the same for every other UE performs the same operation.  Broadcast and groupcast are more suitable mechanisms when there are a large number of UEs updating their DRX profiles.  It is proposed to update 
a)	the information flow to use similar text to solution 2 which also looks at the same problem; and
b)	add the capability to “impact on other entities” subclause.
The solution uses the term V2X application and V2X service, however it is unclear what is making the request to the to the V2X layer.  V2X service types are the only entities that communication from the V2X application layer to the V2X layer. In addition V2X application layer is the generic term that should be used for communications from above the V2X layer defined by TS 23.287.  
c)	change V2X application to V2X application layer.
d)	change V2X service to V2X service type
The descriptive text talks about AMF providing the PC5 DRX configuration information but the procedure step 2 provides no such description.  
e)	An addition is made to include AMF in step 2 of the procedure.
NOTE:	This last addition is just to align text and makes no technical critiquing of the current proposal in this area.
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This solution is for "Key Issue #1: Support of QoS aware NR PC5 power efficiency for pedestrian UEs".
The UEs receive PC5 DRX configuration for transmitting/receiving V2X messages over PC5 from the network. The network configures the Pedestrian UEs with a PC5 DRX configuration over PC5 taking into account the V2X services types supported by the network and the V2X application layers QoS requirements.
As one option, the AMF can provide a default PC5 DRX configuration to the UE during the registration procedure. When the UE is authorized to use V2X communication over PC5 reference point as Pedestrian UE as defined in clause 6.5.2 of TS 23.287 [5], the AMF determines the PC5 DRX configuration is required for the UE based on the UE subscription and if required provides the PC5 DRX Configuration to the UE. The AMF ensures that all UEs registered on the same areas receive the same PC5 DRX configuration. The default PC5 DRX configuration that is provided to the UE is based on pre-configuration at the AMF. The network operator configures the default PC5 DRX taking into account the QoS requirements of V2X applications layer providing pedestrian services.
Editor's note:	Coordination with RAN is required to confirm if AS layer or V2X layer derives the DRX for PC5. If the latter takes place the PCF rather than the AMF provides PC5 DRX configuration information.
The UE applies the received PC5 DRX configuration as follows and shown in Figure 6.5.1-1.
-	The UE configures an "Active Time" and an "Inactive Time" for V2X Communication over PC5 based on the received PC5 DRX configuration. 
-	When the UE is in "Inactive Time" the UE enters in a "sleep" state and does not transmit or listen for V2X messages over PC5
-	When the UE is in "Active Time" the UE can transmit V2X messages provided by the V2X application layer or listen for V2X messages over PC5. If the V2X application layer provides the data during the UE's inactive state the UE buffers the data and transmits them during the Active Time Period.
Editor's note:	The exact procedure for the UE to apply the received DRX configuration requires coordination with RAN. 


Figure 6.5.1-1: Transmitting/Receiving V2X messages over PC5 based on PC5 DRX configuration
In certain scenarios, some V2X application layers may provide the V2X layer with the specific V2X Application Requirements as described in TS 23.287 [5] to send V2X messages over PC5 for a V2X service type (identified by a PSID or ITS-AID) as defined in clause 5.4.1.1.2 of TS 23.287 [5]. In such cases the PC5 DRX configuration provided by the network may not be adequate to sustain such V2X Aapplication layer QoS requirements. The UE may add an offset in the configured PC5 DRX extending the "Active Time" for transmitting the data to support the QoS requirements of the application. This is shown in Figure 6.5.1-2.
Editor's note:	How the UE determines the offset will be defined in RAN


Figure 6.5.1-2: Extending PC5 DRX to support required QoS
Once the UE determines the offset the UE may exchange the new PC5 DRX configuration with other UEs that are using the same V2X application and V2X service type.
6.5.2	Procedures
Figure 6.5.2-1 provides the procedure for applying the PC5 DRX configuration.


Figure 6.5.2-1: UE applying received PC5 DRX configuration
1.	Pedestrian UEs register to the 5G network using standard procedures.
2.	The Pedestrian UE receives PC5 DRX configuration from the AMF in the network. 
3.	Based on the received PC5 DRX configuration the AS layer in the UE determines an Active Time and an Inactive Time. The UE transmits and/or listen for V2X messages over PC5 only during the DRX Active Time. 
4.	An application in the UE requests to send a V2X message over PC5 with specific QoS requirements by providing V2X Application Requirements as described in TS 23.287 [5] to the V2X layer. The V2X layer determines the PC5 QoS parameters based on the V2X Application Requirements as described in TS 23.287 [5] and provide them to the AS layer as defined in clause 5.4.1.1.3 of TS 23.287 [5].
5.	The AS layer in the UE determines that the configured PC5 DRX cannot support the QoS requirements and determines an additional offset in the configured PC5 DRX to support the required QoS.
6.	The AS layer applies the PC5 DRX for all sidelink PC5 communications over PC5 for any V2X service type.
7.	Pedestrian UE may exchange the PC5 DRX for the unicast linkconfiguration and offset with other Pedestrian UEs supporting the same V2X application or V2X service type. The exchange of PC5 DRX configuration and offset may take place when establishing a unicast connection for transferring V2X messages between another P-UE or using broadcast or groupcast communication over the PC5 interface to inform other P-UEs regarding PC5 DRX offset being used.
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UE:
-	Applies PC5 DRX configuration over PC5 for both V2X transmission and reception.
-	Determines DRX offset to support specific QoS requirements if default PC5 DRX configuration cannot sustain the QoS requirements.
-	being able to transmit and receive a DRX offset to/from other UEs using unicast, broadcast or groupcast.
AMF:
-	Determines and provides PC5 DRX configuration for pedestrian UEs.
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