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* * * First Change * * * *
[bookmark: _Toc528832036][bookmark: _Toc528832226][bookmark: _Toc536270531][bookmark: _Toc536270838][bookmark: _Toc9812292][bookmark: _Toc9812536][bookmark: _Toc51856202]1	Scope
The present document specifies the functional architecture, procedures and information flows for V2X application enabler layer. This specification includes the capabilities of the application layer support for V2X services that are necessary to ensure efficient use and deployment of V2X services over 3GPP systems. The VAE capabilities applies to EPS and 5GS.

* * * Next Change * * * *

[bookmark: _Toc9812296][bookmark: _Toc9812540][bookmark: _Toc51856206]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5GS	5G System
AS	Application Server
AID	Application Object Identifier
E-UTRAN	Evolved Universal Terrestrial Radio Access Network
EPS	Evolved Packet System
ETSI	European Telecommunications Standards Institute
LTE	Long-Term Evolution
MBMS	Multimedia Broadcast Multicast Service
PSID	Provider Service Identifier
SAE	Society of Automotive Engineers
SCEF	Service Capability Exposure Function
SCS	Services Capability Server
UE	User Equipment
USD	User Service Description
V2I	Vehicle-to-Infrastructure
V2N	Vehicle-to-Network
V2P	Vehicle-to-Pedestrian
V2V	Vehicle-to-Vehicle
V2X	Vehicle-to-Everything
VAE	V2X Application Enabler


* * * Next Change * * * *

[bookmark: _Toc528832063][bookmark: _Toc528832253][bookmark: _Toc536270558][bookmark: _Toc536270865][bookmark: _Toc9812319][bookmark: _Toc9812563][bookmark: _Toc51856229]6.2	Functional model description
Figure 6.2-1 illustrates the simplified architectural model for the V2X application layer. It utilizes the architectural reference model specified in subclause 4.2 in 3GPP TS 23.285 [5] and clause 4.2 in 3GPP TS 23.287 [x] which have impact on the application layer support aspects.


Figure 6.2-1: Simplified architectural model for the V2X application layer
The V2X UE1 communicates with V2X application server over V1 reference point. The V2X UE1 and V2X UE2 communicate over V5 reference point. V2X UE1 can also act as a UE-to-network relay, to enable V2X UE2 to access the V2X application server over V1 reference point.
The reference point V1 supports the V2X application related interactions between V2X UE and V2X AS and is specified in 3GPP TS 23.285 [5] and 3GPP TS 23.287 [x]. This reference point is supported for both unicast and multicast delivery modes. The reference point V5 supports the interactions between the V2X UEs and is specified in 3GPP TS 23.285 [5] and 3GPP TS 23.287 [x].
Figure 6.2-2 illustrates the detailed V2X application layer functional model. It enhances the simplified architectural model for the V2X application layer by specifying the functional entities at the V2X application layer.



Figure 6.2-2: V2X application layer functional model
The V2X application layer functional entities for the V2X UE and the V2X application server are grouped into the V2X application specific layer and the VAE layer. The VAE layer offers the VAE capabilities to the V2X application specific layer. The V2X application layer functional model utilizes the SEAL services as specified in 3GPP TS 23.434 [6].
The VAE server is located in the VAE layer. The SEAL services utilized by VAE layer are location management, group management, configuration management, identity management, key management and network resource management. The V2X application specific layer consists of the V2X application specific functionalities.
NOTE 1:	The functionalities of the V2X application specific layer are out of scope of the present document.
The V2X application server consists of the VAE server, the SEAL servers and the V2X application specific server. The VAE server provides the V2X application layer support functions to the V2X application specific server over Vs reference point. The SEAL server(s) provide the SEAL services to the V2X application specific server over SEAL‑S reference point.
The V2X UEs consist of the VAE client, the SEAL clients and the V2X application specific client. The VAE client provides the V2X application layer support functions to the V2X application specific client over Vc reference point. The SEAL client(s) provide the SEAL services to the V2X application specific client over SEAL‑C reference point.
NOTE 2:	In some deployments, the client and server entities of SEAL can be part of VAE client and VAE server respectively.
The VAE client acts as a VAL client for its interaction with the SEAL clients as specified in 3GPP TS 23.434 [6]. The VAE server acts as a VAL server for its interaction with the SEAL servers as specified in 3GPP TS 23.434 [6].
In the VAE layer, the VAE client communicates with the VAE server over V1-AE reference point. In the V2X application specific layer, the V2X application specific client communicates with V2X application specific server over V1-APP reference point.
NOTE 3:	The V1-APP reference point is out of scope of the present document.
In the VAE layer, the VAE client of V2X UE2 communicates with VAE client of V2X UE1 over V5-AE reference point. In the V2X application specific layer, the V2X application specific client of V2X UE2 communicates with VAE client of V2X UE1 over V5-APP reference point.
NOTE 4:	The V5-APP reference point is out of scope of the present document.
The following SEAL services for V2X applications are supported:
-	Location management as specified in 3GPP TS 23.434 [6];
-	Group management as specified in 3GPP TS 23.434 [6];
-	Configuration management as specified in 3GPP TS 23.434 [6];
-	Identity management as specified in 3GPP TS 23.434 [6];
-	Key management as specified in 3GPP TS 23.434 [6]; and
-	Network resource management as specified in 3GPP TS 23.434 [6].
The VAE client interacts with SEAL clients over the SEAL-C reference point specified for each SEAL service. The VAE server interacts with SEAL servers over the SEAL-S reference point specified for each SEAL service. The interaction between the SEAL clients is supported by SEAL-PC5 reference point specified for each SEAL service. The interaction between a SEAL client and the corresponding SEAL server is supported by SEAL-UU reference point specified for each SEAL service.
NOTE 5:	The SEAL-C, SEAL-S, SEAL-PC5, SEAL-UU reference points for each SEAL service is specified in 3GPP TS 23.434 [6].
To support distributed VAE server deployments, the VAE server interacts with another VAE server over VAE-E reference point.
V2X UE1 can also act as a UE-to-network relay,
-	to enable VAE client on V2X UE2 to access VAE server over V1-AE reference point; and
-	to enable V2X application specific client on V2X UE2 to access V2X application specific server over V1-APP reference point.
A V1-AE message can be sent over unicast, transparent multicast via xMB, transparent multicast via MB2. The non-transparent multicast via xMB (as specified in 3GPP TS 26.348 [11]) is triggered by a V1-AE message. Multicast distribution can be supported by both transparent and non-transparent multicast modes.
The VAE server interacts with the 3GPP network system over V2, MB2, xMB, Rx, and T8, N5 and N33 reference points. The EPS and 5GS is are considered as the 3GPP network system.


* * * Next Change * * * *
[bookmark: _Toc9812325][bookmark: _Toc9812569][bookmark: _Toc51856235][bookmark: _Toc536270605][bookmark: _Toc536270912][bookmark: _Toc9812349][bookmark: _Toc9812593][bookmark: _Toc51856259]6.3.5	VAE server
The VAE server acts as a GCS AS as described in 3GPP TS 23.468 [7] or acts as a content provider as described in 3GPP TS 26.346 [10].
The VAE server provides the server side V2X application layer support functions as below:
-	communicating with the underlying 3GPP network systems (EPS, 5GS) for unicast and multicast network resource management;
-	receiving monitoring reports/events from the underlying 3GPP network systems (EPS, 5GS) regarding network situation corresponding to RAN and core network;
-	supporting registration of V2X UEs;
-	tracking the application level geographic location of the V2X UEs;
-	supporting V2X message distribution for the V2X applications;
-	supporting provisioning of 3GPP system configuration information (e.g. V2X USD, PC5 parameters);
-	perform the role of content provider for multicast file transfer using xMB APIs;
-	providing network monitoring reports to the V2X UEs;
-	communicating V2X service requirements to the underlying 3GPP network systems (EPS, 5GS);
-	maintaining the mapping between the V2X user ID and the V2X UE ID;
-	providing V2X service discovery;
-	supporting V2X service continuity; and
-	supporting V2X application resource adaptation.

* * * Next Change * * * *

[bookmark: _Toc521435185][bookmark: _Toc528832091][bookmark: _Toc528832281][bookmark: _Toc536270598][bookmark: _Toc536270905][bookmark: _Toc9812342][bookmark: _Toc9812586][bookmark: _Toc51856252]6.5.1	General
The reference points between the V2X application layer and the 3GPP network systems (EPS, 5GS) are described in the following subclauses.

* * * Next Change * * * *

6.5.x	N5
The reference point N5 supports the interactions between the V2X AS and the PCF and is specified in 3GPP TS 23.501 [y]. The functions of N5 interface are supported by VAE server.
6.5.y	N33
The reference point N33 supports the interactions between the V2X AS and the NEF and is specified in 3GPP TS 23.501 [y]. The functions of N33 interface are supported by VAE server and the functions related to location management of N33 are supported by the location management server.


* * * Next Change * * * *

[bookmark: _Toc528832098][bookmark: _Toc528832288][bookmark: _Toc536270607][bookmark: _Toc536270914][bookmark: _Toc9812351][bookmark: _Toc9812595][bookmark: _Toc51856261]7.1	General
This clause describes deployments of the functional model specified in clause 6. The reference points utilized from underlying 3GPP network as specified in clause 6.5 is represented as 3GPP interfaces in the deployment models.
NOTE:	The representation of SEAL functionalities in the vertical deployment is specified in 3GPP TS 23.434 [6].

* * * Next Change * * * *

[bookmark: _Toc521435193][bookmark: _Toc536270609][bookmark: _Toc536270916][bookmark: _Toc9812353][bookmark: _Toc9812597][bookmark: _Toc51856263]7.2.1	Centralized deployments
A centralized deployment is where a single VAE server offers the VAE capabilities to one or more V2X application specific server. The VAE server and the V2X application specific server may be co-located in a single physical entity. The VAE server may be deployed either in the PLMN operator domain or deployed in the V2X service provider domain. The VAE server connects with the 3GPP network systems (EPS, 5GS) in one or more PLMN operator domain. When VAE server and V2X application specific server are co-located in a single physical entity, the Vs reference point between the VAE server and the V2X application enabler server may not be used.
Figure 7.2.1-1 illustrates a deployment of the VAE server and the V2X application specific server in a single physical entity and deployed in V2X service provider domain. The VAE server may be deployed in a separate physical entity from the V2X application specific server in the V2X service provider domain. In such deployments, the Vs reference point is used for the communication between the VAE server and the V2X application specific server.



Figure 7.2.1-1: VAE server co-located with V2X application specific server in a single physical entity
Figure 7.2.1-2 illustrates a deployment of the VAE server in the PLMN operator domain and the V2X application specific server in the V2X service provider domain. The Vs reference point is used for the communication between V2X application specific server and the VAE server. The VAE server may support multiple V2X application specific servers.



Figure 7.2.1-2: VAE server deployed in the PLMN operator domain
Figure 7.2.1‑3 illustrates a deployment of the VAE server which connects to the 3GPP network systems (EPS, 5GS) in multiple PLMN operator domain. The VAE server may be co-located with the V2X application specific server in a single physical entity or deployed in different physical entities.



Figure 7.2.1-3: Deployment of VAE server with connections to 3GPP network systems (EPS) in multiple PLMN operator domains
[bookmark: _Toc521435194]Figure 7.2.1‑4 illustrates a deployment of the VAE server which provides VAE capabilities to multiple V2X application specific servers over Vs reference point and connects to the 3GPP network systems (EPS, 5GS) in multiple PLMN operator domain.



Figure 7.2.1-4: Deployment of VAE server with connections to multiple V2X application specific servers
[bookmark: _Toc536270610][bookmark: _Toc536270917][bookmark: _Toc9812354][bookmark: _Toc9812598][bookmark: _Toc51856264]7.2.2	Distributed deployment
The distributed deployment is where multiple VAE servers are deployed either in the V2X service provider domain or in the PLMN operator domain. The distributed deployment of the VAE servers provide geographical coverage or support multiple PLMN operator domains in a geographical location. The VAE servers interconnect via VAE-E and the Vs reference point is used for interaction between V2X application specific server and the VAE server.
Figure 7.2.2-1 illustrates the deployment of VAE servers in multiple PLMN operator domain and provides VAE capabilities to the V2X application specific server deployed in the V2X service provider domain. The V2X application specific server connects via Vs to the VAE servers.



Figure 7.2.2-1: Distributed deployment of VAE servers in multiple PLMN operator domain without interconnection between VAE servers
Figure 7.2.2-2 illustrates the deployment of multiple VAE servers deployed in multiple PLMN operator domains. The V2X application specific server connects via Vs to the VAE server. The interconnection between VAE servers is via VAE-E and supports the V2X applications for the V2X UEs connected to the VAE servers in multiple PLMN operator domains.



Figure 7.2.2-2: Distributed deployment of VAE servers in multiple PLMN operator domain with interconnection between VAE servers
Figure 7.2.2-3 illustrates the deployment of multiple VAE servers in PLMN operator domain based on geographical coverage. The V2X application specific server connects via Vs to the VAE server 1. The VAE servers interconnect via VAE-E and support the V2X communications to the V2X UEs connected to the VAE servers.



Figure 7.2.2-3: Distributed deployment of VAE servers in PLMN operator domain
Figure 7.2.2-4 illustrates the deployment of multiple VAE servers in the V2X service provider domain where VAE server 1 and VAE server 2 connect with 3GPP network system of PLMN operator domain 1 and PLMN operator domain 2 respectively. The PLMN operator domains provide coverage to different geographical areas. The V2X application specific server connects via Vs to the VAE server 1. The VAE servers interconnect via VAE-E and support the V2X applications for the V2X UEs connected via both the PLMN operator domains.



Figure 7.2.2-4: Distributed deployment of VAE servers in V2X service provider domain
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