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1
Introduction

The V2X application layer can be divided primarily into a V2X application specific layer which consists of V2X specific applications (e.g. Platooning, Vehicle safety) and a V2X application support layer which consists of V2X enabler services (e.g. V2X service discovery, message delivery, service continuity) and common enabler services (e.g. Group management, configuration management, location management). 

The following figure provides the high level illustration of the V2X application layer.
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Figure 8.3-1: Application layer support for V2X services
In Release 16, in order to ensure efficient use and deployment of V2X applications on 3GPP network (EPS), a V2X application layer architecture is specified with primary focus on the V2X application support aspects consisting of V2X application enabler (VAE) as specified in 3GPP TS 23.286 [5] and Service Enabler Architecture Layer (SEAL) as specified in 3GPP TS 23.434 [6].
In this clause, the enabler services utilized by V2X application specific layer are summarized. The V2X application enabler capabilities takes into consideration the study in 3GPP TR 23.795 [4], the existing stage 1 and stage 2 work within 3GPP related to V2X in 3GPP TS 22.185 [1], 3GPP TS 22.186 [2] and 3GPP TS 23.285 [3], as well as V2X application standards defined outside 3GPP (e.g. ETSI, SAE).
2
Description
The V2X application specific layer utilizes the enabler services provided by VAE layer or SEAL. The architecture allows for flexible deployments considering V2X application support layer being deployed centrally or deployed in a distributed manner by either a V2X service provider or PLMN operator or both. 
The following features are specified in Rel.16 for the support of V2X application specific layer:
a. The following VAE capabilities are specified in 3GPP TS 23.286 [5], the related detailed procedures over HTTP protocol between VAE client (V2X UE) and VAE server are specified in 3GPP TS 24.486 [7] and the RESTful APIs provided by VAE server towards the V2X application specific server is specified in 3GPP TS 29.486 [8]:

· V2X service discovery to enable V2X UE to discover V2X services provided by V2X application servers via VAE server, V2X UE register at VAE server for receiving V2X services from V2X application specific servers and V2X message distribution/delivery (including group communication) for V2X messages originated from the V2X application specific layer (Uplink and/or Downlink).

· Application level location tracking of the V2X UE(s) as per the geographical information provided by the V2X application specific layer.

· V2X service continuity by dynamically receiving local service information and discovery of appropriate VAE server to serve the V2X UE as per the geographical area corresponding to V2X UE mobility.
· Dynamic group management for scenarios like Platooning where the groups are enabled by V2X application specific server and the related V2V configurations/provisioning to the V2X UE are enabled by VAE server.
· V2X UE subscription and notification of network situation information to support V2X UE level application adaptations.
· Communication of V2X application specific layer requirement to the EPC by translating the application requirements to the network requirements.

· Supporting file distribution from V2X application specific server to the V2X UEs using xMB APIs as specified in 3GPP TS 26.348 [9].
b. The following SEAL capabilities specified in 3GPP TS 23.434 [6] are used by V2X application layer and more details about the following services are provided in clause 9.4:
· Group management service

· Configuration management service
· Location management service

· Network resource management service
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