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	Reason for change:
	The 5G system offers various types of monitoring information to vertical applications (e.g. VAE layer) that may assist in V2V communication modes. 
The VAE server may utilize the following information exposed by NEF:
- Monitoring events (e.g. UE reachability, roaming status, number of UEs in specific geographic area, etc.);
- Network status report for a specific geographic area or a specific UE (e.g. user data congestion analytics information derived or received from NWDAF);
- Data analytics generated from NWDAF (e.g. service experience for an V2X application, UE mobility analytics) when the VAE server is the external party to NWDAF.
The VAE server may also utilize the data analytics directly retrieved from NWDAF if it is trusted by NWDAF.
Based on discussion above, the existing procedure of network monitoring in subclause 9.7.4.2 needs to be expanded.
As the V2X UE may supports LTE Uu, LTE PC5, NR Uu, NR PC5 or a combination of these RAT types, the VAE server may collect the network monitoring information of the specific RAT (e.g. NR cell or LTE cell) based on UE’s supported RAT type.
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* * * First Change * * * *
[bookmark: _Toc536270627][bookmark: _Toc536270934][bookmark: _Toc9812390][bookmark: _Toc9812634][bookmark: _Toc59203962][bookmark: _Toc536270709][bookmark: _Toc536271016][bookmark: _Toc9812453][bookmark: _Toc9812697][bookmark: _Toc59204030]9.2.2.1	Registration request
Table 9.2.2.1-1 describes the information flow for a VAE client to register for specific V2X messages at the VAE server.
Table 9.2.2.1-1: Registration request
	Information element
	Status
	Description

	V2X UE ID
	M
	Identifier of the V2X UE (e.g. StationID specified in ETSI TS 102 894-2 [16])

	V2X service ID
	M
	V2X service ID, the V2X UE is interested in receiving (e.g. PSID or ITS AID of ETSI ITS DENM, ETSI ITS CAM)

	Supported RAT types
	O
	RAT types (e.g. NR, E-UTRA) supported by the V2X UE



Editor's note: Further specification of how the IE "Supported RAT types" is used in the network is FFS.
* * * Next Change * * * *
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 [9] or can include a QoS change notification requests as provided by SMF and specified in 3GPP TS 23.287 [8];
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], or communicates with NEF or NWDAF to receive QoS monitoring information and/or data analytics information. 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. The monitoring may either include the request for QoS sustainability events as specified in 3GPP TS 23.288 [9], or can include a QoS change notification requests as provided by SMF and specified in 3GPP TS 23.287 [8]. 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). Based on the subscription, as specified in 3GPP TS 23.287 [8], 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, overloadetc.) 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.

* * * Next Change * * * *
[bookmark: _Toc59204037]9.8.3	Assistance for V2V communication mode switching
[bookmark: _Toc59204038]9.8.3.1	General
The VAE server provides assistance information for V2V communication mode switching to the V2X UE. To provide the assistance the VAE server may acquire the application requirements, the communication status of the V2X UEs and the network monitoring information from the 3GPP network.
[bookmark: _Toc59204039]9.8.3.2	Procedure
Figure 9.8.3.2-1 illustrates the procedure of assistance for V2V communication mode switching.
Pre-conditions:
1.	The VAE server is aware of the RAT type the V2X UE supports.


Figure 9.8.3.2-1: Assistance for V2V communication mode switching 
1.	The VAE server may have acquired the application requirement from the V2X application specific server. The application requirements may include the conditions corresponding to the V2V communication modes (e.g. network status, UE's location, QoS, V2X service type, and other influential parameters for V2V communication mode).
2.	The VAE server may send the communication status request to the VAE client to acquire the current communication status of the UE.
3.	The VAE client responses to the VAE server with the communication status information (e.g. the current V2V communication mode, communication link quality and etc.)
4.	The VAE server may have received the network monitoring information from the 3GPP network (e.g. from EPC, 5GC, or from both) based on V2X UE's supported RAT type.
5.	Based on information acquired above the VAE server generates assistance information (configuration or recommendation) for V2V communication mode switching.
6.	The VAE server sends the V2V communication assistance information to the VAE client.
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