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Introduction
This is an enhancement to the features specified for the application layer support for V2X applications in 3GPP TS 23.286 [1]. The enhancement features support advanced V2X services (e.g. Tele-Operated Driving, HD Maps) considering the existing stage 1 and stage 2 work within 3GPP related to V2X enhancements in 3GPP TS 22.185 [2], 3GPP TS 22.186 [3], 3GPP TS 23.285 [4] and 3GPP TS 23.287 [5], as well as V2X application requirements defined outside 3GPP (e.g. 5GAA, ETSI ITS, SAE). 
To support the enhancement features to support V2X applications, some enhancements to SEAL were specified using the eSEAL WI (see clause x.x).
Description
The functional model for V2X application layer over 3GPP system is enhanced considering 5G system.
The following capabilities are added in the VAE layer:
a) Assistance for V2V communication mode switching enables provisioning the V2X UE to apply V2V communication modes switching policies from the V2X application specific layer.
b) V2X service discovery across multiple V2X service providers enables the V2X UEs to discover V2X services from partner V2X service providers serving in different geographic areas.

c) Obtaining dynamic local service information by a V2X UE from a partner V2X service provider operating in the service area where the V2X UE is currently located.
d) Dynamic group information update considering the consent of the user to support V2X platooning.

e) Support for PC5 provisioning considering multi-operator scenario to enable V2V/V2I communications.
f) Support for HD map dynamic information enables the V2X application server (HD map server) to obtain dynamic object information (e.g. V2X UEs in certain proximity range as decided by the V2X application server). Such information supports HD map based automated driving or remote driving scenarios.

g) UE-to-UE Groupcast/Broadcast configuration and message delivery enables V2X application server to utilize the VAE layer entities (VAE server and VAE clients) to distribute UE-to-UE Groupcast/Broadcast policy configurations and also distribute the V2X messages as per the configured policies.

h) VAE layer supported V2X communication using local MBMS is enabled.

i) Session-oriented services supports the session management requirements of ToD applications where the ToD controller may reside in a UE or in the application server.

j) Service adaptation and extended QoS monitoring and reporting provides a simplified service requirements adaptation service towards the V2X application server by abstracting the details of 3GPP system interactions.
The following capabilities are enhanced in the VAE layer:

a) The VAE server's service API exposure is conformed to CAPIF framework.

b) File distribution is enabled with Local MBMS.

c) Network monitoring by the V2X UE is enhanced with 5GC analytics and RAT type.

The protocol aspects for the above capabilities are specified in 3GPP TS 24.486 [6].

The openAPI specifications for the VAE server services (northbound APIs) exposed to V2X application specific servers over Vs reference point are specified in 3GPP TS 29.486 [7].

To support the HD map dynamic information, the SEAL location management service is enhanced to enable tracking of a host vehicle and the nearby V2X UEs in the proximity range of the host vehicle and further obtaining dynamic information from the V2X UEs in proximity range of the host vehicle. For more details, please refer to eSEAL WI (see clause x.x).

The feasibility study for enhancements to application layer support for V2X services is specified in 3GPP TR 23.764 [8].
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