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*** First Change ***
[bookmark: _Toc536270676][bookmark: _Toc536270983][bookmark: _Toc9812434][bookmark: _Toc9812678][bookmark: _Toc154934220][bookmark: _Toc496103337][bookmark: _Toc528832133][bookmark: _Toc528832323][bookmark: historyclause]9.6.2.2	Set PC5 parameters request
Table 9.6.2.2-1 describes the information flow set PC5 parameters request from the VAE server to the VAE client.
Table 9.6.2.2-1: Set PC5 parameters request
	Information element
	Status
	Description

	V2X UE ID
	O
	Identity of the V2X UE to which the configuration is required

	PC5 parameters configuration data
	M
	The PC5 parameters configuration data as specified in 3GPP TS 23.285 [5] and 3GPP TS TS 23.287 287 [819]. 
For PC5 provisioning in multi-operator V2X services (as specified in clause 9.15), these parameters may be the joint provisioning policies/parameters to be used by the V2X-UEs within the V2X service.



*** Next Change ***

[bookmark: _Toc536270681][bookmark: _Toc536270988][bookmark: _Toc9812439][bookmark: _Toc9812683][bookmark: _Toc154934225]9.6.4	PC5 parameters provisioning
[bookmark: _Toc536270682][bookmark: _Toc536270989][bookmark: _Toc9812440][bookmark: _Toc9812684][bookmark: _Toc154934226]9.6.4.1	General
This subclause describes the procedure for the VAE server provisioning the PC5 parameter provisioning information to the V2X UE via V1-AE reference point for V2X communication on PC5. The configuration information includes the configuration parameters specified in 3GPP TS 23.285 [5], 3GPP TS TS 23.287 287 [819] and additional application related configuration parameters.
[bookmark: _Toc536270683][bookmark: _Toc536270990][bookmark: _Toc9812441][bookmark: _Toc9812685][bookmark: _Toc154934227]9.6.4.2	Procedure
Figure 9.6.4.2-1 illustrates the procedure for provisioning PC5 parameters to the V2X UE via V1 reference point.
Pre-conditions:
1.	The V2X UE has discovered and connected to the VAE server.
2.	If multicast delivery mode is used, the MBMS bearer being used is activated by the VAE server.


Figure 9.6.4.2-1: PC5 parameters provisioning
1.	The VAE server sends the set PC5 parameters request to the VAE client with the information of the PC5 parameters. The PC5 parameters information are specified in subclause 4.4.1.1.2 in 3GPP TS 23.285 [5] and in subclause 5.1.2.1 in 3GPP TS TS 23.287 287 [819]. This message can be sent via unicast or multicast.
2.	Upon receiving the set PC5 parameters request, the VAE client stores the received PC5 parameters in the V2X UE.
3.	The VAE client provides an acknowledgement by sending the set PC5 parameters response to the VAE server.

*** Next Change ***

[bookmark: _Toc536270709][bookmark: _Toc536271016][bookmark: _Toc9812453][bookmark: _Toc9812697][bookmark: _Toc154934239]9.7.4.2	Procedure
Figure 9.7.4.2-1 illustrates the procedure where the VAE server sends notification of the network monitoring information to the V2X UEs.
Pre-conditions:
1.	The VAE server acting as a SCS/AS is configured with the SCEF information and is authorized to exchange information with the SCEF as specified in subclause 4.9 in 3GPP TS 23.682 [8]. The VAE server has subscribed to QoS notification service from 5GS (e.g. PCF/NWDAF). The notification may either include the request for QoS sustainability events as specified in 3GPP TS 23.288 [24] or can include a QoS change notification requests as provided by SMF and specified in 3GPP TS TS 23.287 287 [198];
2.	The V2X UE1 and V2X UE2 have subscribed for the network monitoring information at the VAE server.
3.	The VAE server may be aware of the RAT type the V2X UE supports from the registration of VAE client.


Figure 9.7.4.2-1: Notifications for network monitoring information
1.	The VAE server communicates with the SCEF to receive network monitoring information as per the procedure in subclause 4.9 of 3GPP TS 23.682 [8], and/or communicates with NEF or NWDAF to receive QoS monitoring information and/or data analytics information of 5GS as defined in 3GPP TS 23.288 [24] for the requesting area and/or the V2X UE(s). The VAE server may determine to receive network monitoring information from EPC or 5GC or both considerting the RAT type provided by the UE. The VAE server subscription to QoS monitoring service from 5GS (e.g. PCF/NWDAF) may be active for a certain period of time or a given geographical area and/or the V2X UE(s). The monitoring may either include the request for QoS sustainability events as specified in 3GPP TS 23.288 [24], or can include a QoS change notification requests as provided by SMF and specified in 3GPP TS TS 23.287 287 [819]. The reporting may be configured by the application enabler layer for a given area, V2X UE(s), time, periodicity etc taking into account the service requirement and other parameters (e.g. expected congestion in certain area, time of the day, road conditions). Based on the subscription, as specified in 3GPP TS TS 23.287 287 [819], 5GS provides the extended QoS monitoring report, over N33 interface. This report may come either from NWDAF or SMF via PCF/NEF.
2.	The network monitoring information (e.g. uplink or downlink link degradations, congestions, etc.) available at the VAE server about the on-going V2V session(s) and the network status is based on the original network monitoring information provided by the SCEF in step 1, and/or based on QoS monitoring report or data analytics from 5GS as specified in step 1. The VAE server determines the network monitoring information to send to the UE.
3.	The monitoring information is sent to the subscribed V2X UEs via network monitoring information notification.
[bookmark: _Toc536270711][bookmark: _Toc536271018]
*** Next Change ***

[bookmark: _Toc154934366]9.17.2.3	V2X groupcast/broadcast configuration request
Table 9.17.2.3-1 describes the information flow V2X groupcast/broadcast configuration request from the VAE server to the VAE client.
Table 9.17.2.3-1: V2X groupcast/broadcast configuration request
	Information element
	Status
	Description

	VAE Server ID
	M 
	Identity of the VAE server which is requester of the V2X groupcast/broadcast configuration

	V2X group ID
	M (NOTE)
	Identity of the V2X group for which the V2X groupcast/broadcast configuration is requested.

	V2X service ID
	M (NOTE)
	The V2X service ID for which the groupcast/broadcast configuration is requested

	PC5 Provisioning policies/ parameters 
	M
	PC5 provisioning policies/parameters to be used by the V2X-UEs within the V2X service (list provided in TS TS 23.287 [19])

	Relay V2X-UE ID list
	O
	List of identities of the V2X UEs to serve as application layer relays.

	Minimum number of re-transmissions
	O
	Minimum Number of allowed re-transmissions for the V2X message delivery.


[bookmark: _Toc9812495][bookmark: _Toc9812739]
*** Next Change ***

[bookmark: _Toc154934412]9.20.3	Subscription Procedure
Pre-conditions:
1.	The VAE server includes an Application Function (AF) functionality, as defined in 3GPP TS 23.287 [819].
2.	The VAE server has subscriptions with SEAL servers to receive V2X service-related information (e.g. UE IDs, location, group, configuration info, etc.).


Figure 9.20.3-1: Subscription for monitoring and control of QoS for eV2X communications
1.	The V2X application specific server sends a service adaptation and QoS control subscription request to the VAE server.
2.	The VAE server, who acts as an AF, subscribes to QoS monitoring service from 5GS (e.g. PCF/NWDAF). This subscription may be active for a certain period of time or a given geographical area. The monitoring may either include the request for QoS sustainability events as specified in 3GPP TS 23.288 [24], or can include a QoS change notification requests as provided by SMF and specified in 3GPP TS 23.287 [819]. The reporting may be configured by the application enabler layer for a given area, time, periodicity etc taking into account the service requirement and other parameters (e.g. expected congestion in certain area, time of the day, road conditions). 
3.	The VAE server sends a service adaptation and QoS control subscription response indicating success or failure of subscription.
[bookmark: _Toc154934413]9.20.4	Notification Procedure
Pre-condition:
1.	The subscription procedure specified in clause 9.20.3 is performed.


Figure 9.20.3-1: Notification for monitoring and control of QoS for eV2X communications
1.	Based on the subscription, as specified in 3GPP TS 23.287 [819], 5GS provides the extended QoS monitoring report, over N33 interface. This report may come either from NWDAF or SMF via PCF/NEF. 
2	The VAE server, based on the monitoring events (step 1) for one or multiple V2X-UEs within one service or across multiple services, may trigger a service requirement adaptation (step 3) based on the actual or expected QoS change for one or more V2X services. 
3.	The VAE server sends a service requirement adaptation notification request to V2X application specific server to identify the action which is needed, based on the actual or expected QoS change. This could be the adaptation of the Level of Automation (LoA) for one or more V2X-UEs or V2X services. 
4.	The V2X application specific server decides whether to adapt the service requirement based on step 3.
5.	The V2X application specific server sends a response to VAE server with a positive or negative acknowledgment. Optionally, this may include the list of a sub-set of V2X-UEs within a service for which the requirement change should be applied 
6.	If no QoS adaptation is required, V2X application layer may adapt based on the adapted service requirements; and steps 7-10 are optional.  
7.	If a QoS adaptation is required, the VAE server, triggers the adaptation of QoS for the affected V2X-UE(s) within the service or across multiple services in close vicinity. 
8.	The VAE server performs network resource adaptation by interacting with the NRM server as specified in the 3GPP TS 23.434 [10].
9.	The VAE server also notifies about the QoS adaptation to the V2X application specific server.
10.	The V2X application layer adapts based on the adapted service and QoS requirements.
[bookmark: _Toc83160115][bookmark: _Toc154934424]
*** Next Change ***

9.22.2	Information flows
[bookmark: _Toc83160116][bookmark: _Toc154934425]9.22.2.1	V2P application requirement request
Table 9.22.2.1-1 describes information elements for the V2P application requirement request from the V2X Application Specific Server (VASS) to the VAE server or from the V2X application specific client to the VAE client.
Table 9.22.2.1-1: V2P application requirement request
	Information element
	Status
	Description

	Requestor ID
	M
	The identifier of the service requestor (VASS, VAL server, App ID)

	V2X service ID
	M
(see NOTE)
	The V2X service ID for which application requirement corresponds to.

	V2X group ID
	M
(see NOTE)
	Identity of the V2X group for which the V2P application requirement is initiated.

	V2P QoS requirements
	M
	The application QoS requirements (reliability, delay, jitter) for the V2P service

	Application Traffic Pattern
	M
	The application transmission cycle or traffic schedule for the V2P service. This may be in form of a schedule of an expected transmission/reception of a V2X message over a pre-defined time window.

	PC5 Provisioning policies/ parameters 
	O
	PC5 provisioning policies/parameters to be used by the V2X-UEs within the V2X service (list provided in TS TS 23.287 [19])

	NOTE:One of these shall be present.



[bookmark: _Toc154934433]
*** Next Change ***

9.22.3.2	Procedure on VAE client enabled V2P communication schedule configuration
This subclause describes the procedure for V2P communication schedule configuration and update support by the VAE client. 
Figure 9.22.3.2-1 illustrates the procedure where the VAE client configures the traffic schedule for V2P communications based on application requirement; and triggers the translation to an AS layer/ QoS configurations update. 
Pre-conditions:
1.	VAE client 1 has been configured by the VAE server to configure the communication schedule for V2P communications.
2.	V2X UE #1 and V2X UE#2 have discovered each other based upon V2P service and established a unicast connection using the V2X Service oriented Layer-2 link establishment procedure as specified in 3GPP TS 23.287 [19] clause 6.3.3.1.


Figure 9.22.3.2-1: VAE client - enabled V2P communication schedule configuration
1.	On V2X UE #1, one or more V2X application specific clients send V2P application requirement request to the VAE client, including application QoS requirements for the V2P applications and provisioning policies and parameters for the PC5 communication. 
2. The VAE client sends a V2P application requirement response to the requestor V2X application specific client (s).
3.	V2X UE #1's VAE client consolidates requirements (from one or more application specific clients) and generates a UE level transmission schedule, so that the off-duration is maximized. The determination of the transmission schedule can be determined based on the configuration on the UE (energy efficiency target) and the service KPIs. 
4.	V2X UE #1's VAE client sends a V2P communication schedule update request which includes the generated UE level transmission schedule to other VAE client 2 (in vicinity, or in service-based group), in order to negotiate the optimal transmission pattern or inform on the expected reception pattern.
5.	V2X UE #2's VAE client optionally generates or updates the communication schedule for V2X UE #2, based on step 4, or negotiates the traffic pattern. 
6.	VAE client of V2X UE #2 may send a V2P communication schedule update response indicating the result or an expected/generated UE #2 transmission pattern (in case of negotiation).
7.	V2X UE #1's and V2X UE #2's VAE clients provide the updated traffic pattern as V2X Application Requirements to V2X layer, also including QoS requirements such as delay requirements, priority, etc., for the PC5 communication for both applications, as specified in 3GPP TS 23.287 [x19] clause 5.4.1.1. VAE client may also indicate the transmission mode (unicast, groupcast) per application. The V2X layer of UEs #1 and #2 process the requirements from VAE client and generates a UE level DRX schedule. The AS layer of UE #1 and #2 applies/configures the DRX schedule for the corresponding V2X communication.
8.	VAE clients of V2X UEs #1 and #2 may send a V2P schedule notification to the V2X application specific client(s) to inform on the communication traffic pattern.

*** Next Change ***

[bookmark: _Toc98808175][bookmark: _Toc154934504][bookmark: _Toc528832158][bookmark: _Toc528832348][bookmark: _Toc536270743][bookmark: _Toc536271050][bookmark: _Toc9812531][bookmark: _Toc9812775]Annex D (normative):
Utilization of edge computing
The application architecture for supporting edge applications are specified in 3GPP TS 23.558 [25]. The V2X application layer functional model as specified in clause 6 may be deployed in edge computing environment.
Figure D-1 illustrates a V2X application layer deployment in edge computing environments.


Figure D-1: Utilization of edge computing
Figure D-1 illustrates the utilization of edge computing for V2X application layer based on edge enabler layer specified in 3GPP TS 23.558 [25].
At UE side, V2X Application Specific client(s) and VAE client interact with the Edge Enabler Client (EEC) via EDGE‑5 reference point. In an Edge Data Network (EDN), V2X Application Specific Server and VAE server assume the role of EAS (Edge Application Server) and interacts with the Edge Enabler Server (EES) via EDGE-3 reference point, for instance, to register its profile into the EES. Upon service provisioning, the EEC interacts with the EES via EDGE-1 reference point, for instance, to discover V2X Application Specific Server(s) and VAE Server and further the EEC provides the discovered V2X Application Specific Server(s) and VAE server to the V2X Application Specific client and VAE client respectively. The interactions between the entities and 5GS are not shown for the sake of simplicity.
In an EDN, there could be several EES(s) provided by the same or different ECSP. The V2X application specific server(s), VAE server(s) and SEAL servers (e.g. GMS, NRMS, ADAES) shall be able to discover and register into an appropriate EES. If CAPIF is used, this can be done by utilizing the AEF serving area and/or the AEF location as described in 3GPP TS 23.222 [x21]; otherwise, local configuration of the EES endpoint may be used. 
The services provided by EES over EDGE-3 are not re-exposed by the VAE server or SEAL servers to the V2X application specific server but are directly consumed by the SEAL servers, VAE server and V2X application specific server(s).
NOTE:	This clause illustrates an example edge deployment using edge enabler layer and there can be other valid edge deployments enabled for V2X application layer.
[bookmark: _Toc154934505]Annex DE:
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