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Intellectual Property Rights

Essential patents
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pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the stage 3 protocol and data model for Vsinterface between the V2X application
specific server and VAE server and VAE-E interface between VAE servers. It provides stage 3 protocol definitions and
message flows, and specifies the API for each service offered by the VAE server. The Vs, VAE-E interfaces and the
related stage 2 functional requirements are defined in 3GPP TS 23.286 [4].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".

[3] 3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".

[4] 3GPP TS 23.286: "Application layer support for Vehicle-to-Everything (V2X) services;
Functional architecture and information flows".

[5] IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".

[6] OpenAPI: "OpenAPI 3.0.0 Specification”, https:/github.com/OAI/OpenAPI-
Specification/blob/master/versions/3.0.0.md.

[7] IETF RFC 8259: "The JavaScript Object Notation (JSON) Data I nterchange Format".

[8] 3GPP TR 21.900: "Technical Specification Group working methods".

[171] 3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".

[12] IETF RFC 7230: "Hypertext Transfer Protocol (HTTP/1.1): Message Syntax and Routing".

[13] IETF RFC 7231: "Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content".

[14] IETF RFC 7232: "Hypertext Transfer Protocol (HTTP/1.1): Conditional Requests”.

[15] IETF RFC 7233: "Hypertext Transfer Protocol (HTTP/1.1): Range Requests'.

[16] IETF RFC 7234: "Hypertext Transfer Protocol (HTTP/1.1): Caching".

[17] IETF RFC 7235: "Hypertext Transfer Protocol (HTTP/1.1): Authentication”.

[18] IETF RFC 5246, "The Transport Layer Security (TLS) Protocol Version 1.2".

[19] 3GPP TS 29.116: "Representational state transfer over XM B reference point between Content
Provider and BM-SC".

[20] 3GPP TS 29.572: "5G System; Location Management Services; Stage 3".

[21] IETF RFC 6455: "The Websocket Protocol”.

[22] 3GPP TS 29.122: "T8 reference point for Northbound APIS'.
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[23] IETF RFC 6749: "The OAuth 2.0 Authorization Framework".

[24] IETF RFC 5246, "The Transport Layer Security (TLS) Protocol Version 1.2".
3 Definitions of terms, symbols and abbreviations
3.1 Terms

For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term
defined in the present document takes precedence over the definition of the sameterm, if any, in 3GPP TR 21.905 [1].

Void

3.2 Symbols

For the purposes of the present document, the following symbols apply:

Void

3.3 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].

V2X Vehicle-to-Everything
VAE V2X Application Enabler
4 Overview

The Vsinterface is between the V2X application specific server and the VAE Server. It specifies RESTful APIsthat
alow the V2X application specific server to access the services and capabilities provided by VAE Server.

The stage 2 level requirements and signalling flows for the Vsinterface are defined in 3GPP TS 23.286 [4].
The Vsinterface supports the following APIs:

- VAE_MessageDédlivery

- VAE_FileDistribution

- VAE_ApplicationRegquirement

- VAE_DynamicGroup

The VAE-E interface is between VAE Servers. It specifies RESTful APIsthat allow the VAE server to access the
services and capabilities provided by other VAE Server.

The stage 2 level requirements and signalling flows for the VAE-E interface are defined in 3GPP TS 23.286 [4].
The VAE-E interface supports the following APIs:
- VAE_ServiceContinuity
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5 Services offered by the V2X Application Enabler

5.1

Introduction

The table 5.1-1 shows the services provided by the VAE server and corresponding Service Operations:

Table 5.1-1 List of services provided by the VAE Server

V2X_MessageDelivery_Subscribe

V2X_MessageDelivery_Unsubscribe

Service Name Service Operations Operation Example Consumer(s)
Semantics
VAE_MessageDeliver | Deliver_DL_Message Request/Response V2X application specific
y server
Deliver_UL_Message Subscribe/Notify V2X application specific

server

V2X application specific
server

V2X application specific
server

VAE_FileDistribution

Distribute_File

Request/ Response

V2X application specific
server

VAE_ Reserve_NetworkResource Subscribe/Notify V2X application specific
ApplicationRequireme | Notify NetworkResource server
nt
VAE_DynamicGroup | Configure_DynamicGroup Subscribe/Notify V2X application specific
server
VAE_ServiceContinuit | Query_ServiceContinuity Request/Response VAE server
y
Table 5.1-2 summarizes the corresponding APIs defined in this specification.
Table 5.1-2: API Descriptions
Service Name Clause Description OpenAPI Specification File apiName | Anne
X
VAE_MessageDelivery | 6.1 VAE Message TS29486 VAE_MessageDelivery.ya | vae- A2
Delivery Service ml message
-delivery
VAE_FileDistribution 6.2 VAE File TS29486_VAE_FileDistribution.yaml | vae-file- A3
Distribution distributio
Service n
VAE_ 6.3 VAE Application TS29486_VAE_ApplicationRequirem | vae-app- | A4
ApplicationRequiremen Requirement ent.yaml req
t Provision Service
VAE_DynamicGroup 6.4 VAE Configure TS29486_VAE_DynamicGroup.yam| | vae- A5
Dynamic Group dynamic-
Information group
Service
VAE_ServiceContinuity | 6.5 VAE Service TS29486 VAE_ServiceContinuity.ya | vae- A.6
Continuity Service | ml service-
continuity

5.2

5.2.1

Service Description

VAE_MessageDelivery Service

This service enables a NF service consumer to communicate with the VAE server to exchange V2X messages with the

V2X UEs.
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5.2.2 Service Operations

5.2.2.1 Introduction
The VAE_MessageDelivery service supports following service operations:
- V2X_MessageDelivery Subscribe;
- V2X_MessageDelivery_Unsubscribe;
- Deliver_ DL_Message; and
- Deliver_UL_Message.

5.2.2.2 V2X_MessageDelivery_Subscribe

52221 General

The V2X_MessageDelivery Subscribe service operation is used to create a subscription for V2X messages delivery
between the V2X application specific server and VAE server.

5.2.2.2.2 Message Delivery Subscribe
NF service VAE Server
consumer
1. POST ...{appSerld}/subscriptions

2. 201 Created

1Y

S

Figure 5.2.2.3.2-1: Message delivery subscribe

When the NF service consumer (e.g. V2X application specific server) needs to receive the message from the V2X UE
and/or send the message to the V2X UE, the NF service consumer shall send the POST method as step 10of the
figure 5.2.2.2.2-1 to request to create an "Individual Message Delivery Subscription”.

The NF service consumer shall include MessageDeliverySubscriptionData data structure in the payload body of the
HTTP POST to request a creation of representation of the "Individual Message Delivery Subscription” resource. The
"Individual Message Delivery Subscription” resource is created as described below.

The NF service consumer MessageDeliverySubscriptionData data structure shall include:
- Theidentity of the V2X application specific server within the "appSerld" attribute;
- TheV2X service ID within the "serviceld" attribute;
- Thenetification URI within the "notifUri" attribute; and
- The supported features with the " suppFeat" attribute;
and may include
- The geographical areaidentifier within the "geold" attribute.

When the VAE Server receivesthe HTTP POST request from the NF service consumer, the VAE server shall make an
authorization based on the information received from the NF service consumer. If the authorization is successful, the
VAE Server shall create a new resource, which represents " Individual Message Delivery Subscription”, addressed by a
URI as defined in clause 6.1.3.3.2 and contains a VAE Server created resource identifier. The VAE Server shall respond
to the NF service consumer with a 201 Created message, including Location header field containing the URI for the
created resource.
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If errors occur when processing the HTTP POST request, the VAE server shall apply error handling procedures as
specified in subclause 6.1.7.

The NF service consumer shall use the URI received in the Location header in subsequent requests to the VAE Server
to refer to the "Individual Message Delivery Subscription”.

5.2.2.3 V2X_MessageDelivery_Unsubscribe

5.2.23.1 General

The V2X_MessageDelivery Unsubscribe service operation is used to remove the V2X messages delivery subscription.

5.2.2.3.2 Message Delivery Unsubscribe

NF service VAE Server
consumer |
I — 1. DELETE .../{appSerId}/subscriptions/{subscriptionld}—»}
[

|
|
:4 2. 204 No Content :
| |
| |
| |

Figure 5.2.2.3.2-1: message delivery unsubscribe

When the NF service consumer (e.g. V2X application specific server) needs to remove an existing subscription for
receiving the message from the V2X UE or sending the message to the V2X UE, the NF service consumer shall send
the DELETE method as step 1of the figure 5.2.2.3.2-1 to request to delete an "Individual Message Delivery
Subscription”.

Upon the reception of the HTTP DELETE request, if the VAE Server successfully processed and accepted the received
HTTP DELETE request, the VAE Server shall:

- remove the corresponding subscription; and
- send an HTTP "204 No Content" response.

If errors occur when processing the HTTP POST reguest, the VAE Server shall send an HTTP error response as
specified in subclause 6.1.7.

5224 Deliver_DL_Message

5.2.24.1 General
The Deliver_DL_Message service operation is used to deliver the V2X messages to the V2X UEs.

5.2.2.4.2 Deliver Downlink Message

NF service

consumer
1. POST .../{appSerld}/subscriptions/{subscriptionid}/

message-deliveries

2. 201 Created

VAE Server

-—-4--7-1

Figure 5.2.2.4.2-1: V2X message delivery
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When the NF service consumer (e.g. V2X application specific server) needs to send the message to the V2X UE, the NF
service consumer shall send the POST method as step 1of the figure 5.2.2.4.2-1 to request to create an "Individual
Message Delivery".

The NF service consumer shall include V2xMessageDeliveryData data structure in the payload body of the HTTP
POST to request a creation of representation of the "Individual Message Delivery” resource. The "Individual Message
Delivery" resourceis created as described below.

The NF service consumer within the MessageDeliveryData data structure shall include;
- Either the V2X UE ID within the "ueld" attribute or the V2X Group ID within the "groupld" attribute;
- V2X message payload carried by the V2X message within the "payload” attribute;
and may include:
- Theduration within the "duration” attribute; and
- The geographical areaidentifier within the "geold" attribute.

When the VAE Server receivesthe HTTP POST request from the NF service consumer, the VAE server shall make an
authorization based on the information received from the NF service consumer. If the authorization is successful, the
VAE Server shall create a new resource, which represents "Individual Message Delivery", addressed by a URI as
defined in clause 6.1.3.5.2 and contains a VAE Server created resource identifier. The VAE Server shall respond to the
NF service consumer with a 201 Created message, including Location header field containing the URI for the created
resource.

The NF service consumer shall use the URI received in the Location header in subsequent requests to the VAE Server
to refer to the "Individual Message Delivery”.

Upon receipt of the HTTP DELETE message from the NF service consumer, the VAE Server shall check if the
Individual Message Delivery resource identified by the URI already exists. If the resource exists, the VAE Server shall
delete the resource and respond to the NF service consumer with a 204 No Content success message.

When the message delivery duration expires, the VAE server may remove the associated Individual Message Delivery
resource locally.

If errors occur when processing the HTTP POST or DELETE request, the VAE Server shall apply error handling
procedures as specified in subclause 6.1.7.

5.2.25 Deliver_UL_Message

5.2.25.1 General

The Deliver_UL_Message service operation is used to deliver the uplink message to the NF service consumer (e.g. V2X
application specific server).

5.2.25.2 Deliver Uplink Message

VAE Server NF service
| conslumer
I 1. POST {notifUri} >
|
|
-t
|
|
|

|
2.204 No Content :
|
|
|

Figure 5.2.2.5.2-1: Deliver Uplink Message
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If the VAE Server receives the uplink message for aV2X UE which an NF service consumer has subscribed to or a
V2X UE belongsto aV2X group which the NF service consumer has subscribed to, the VAE Server shall send an
HTTP POST request with "{notifUri}" as previously provided by the NF service consumer within the corresponding
subscription as URI and UplinkM essageDeliveryData data structure as request body that shall include:

- resource URI of the individual Message Delivery Subscription related to the notification within the
"resourceUri" attribute;

-  TheV2X UE ID within the "ueld" attribute;
- V2X message payload carried by the V2X message within the "payload" attribute; and
- The geographical areaidentifier within the "geold" attribute if available.

Upon the reception of the HTTP POST message, if the NF service consumer successfully processed and accepted the
received HTTP POST request, the NF service consumer shall send an "204 No Content" HT TP response for a succesfull
processing.

If errors occur when processing the HTTP POST reguest, the NF service consumer shall send an HTTP error response
as specified in subclause 6.1.7.

5.3 VAE_ FileDistribution Service

5.3.1 Service Description

This APl enables the V2X application specific server to communicate with the VAE server to initiate file distribution to
the V2X UEs.

5.3.2 Service Operations

5321 Introduction

The VAE_FileDistribution service supports following service operations:

- Distribute_File
5322 Distribute File
5.3.2.2.1 General

The Distribute File service operation is used to distribute files to the V2X UEs.

5.3.2.2.2 Distribute File
NF service VAE Server
conslumer
1. POST .../file-distributions

2. 201 Created

Y N A

e S

Figure 5.3.2.2.2-1: Distribute File
When the NF service consumer (e.g. V2X application specific server) needs to distribute the file to the V2X UESs, the

NF service consumer shall send the POST method as step 1 of the figure 5.3.2.2.2-1 to request to create an "Individual
File Distribution".
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The NF service consumer shall include FileDistributionData data structure in the payl oad body of the HTTP POST to
request a creation of representation of the "Individual File Distribution” resource. The "Individual File Distribution”
resource is created as described below.

The NF service consumer within the FileDistributionData data structure shall include:
- Thefilelistswithin the "fileLists" attribute;
- The geographical area within the "geoArea" attribute;
- maximum bitrate for the V2X application within the "maxBitrate” attribute; and
- maximum delay for the V2X application within the "maxDelay" attribute;
and may include:
- TheV2X Group ID within the "groupld" attribute;
- The serving class within the "serviceClass" attribute; and
- The duration within the "duration” attribute.

When the VAE Server receivesthe HTTP POST request from the NF service consumer, the VAE server shall make an
authorization based on the information received from the NF service consumer. If the authorization is successful, the
VAE Server shall create a new resource, which represents " Individual File Distribution”, addressed by a URI as defined
in clause 6.2.3.3.2 and contains a VAE Server created resource identifier. The VAE Server shall respond to the NF
service consumer with a 201 Created message, including Location header field containing the URI for the created
resource.

The VAE Server shall use the URI received in the Location header in subsequent requests to the VAE Server to refer to
the "Individual File Distribution”.

Upon receipt of the HTTP DELETE message from the NF service consumer, the VAE Server shall check if the
Individual Message Delivery resource identified by the URI already exists. If the resource exists, the VAE Server shall
delete the resource and respond to the NF service consumer with a 204 No Content success message.

If errors occur when processing the HTTP POST or DELETE request, the VAE Server shall apply error handling
procedures as specified in subclause 6.2.7.

When the message delivery duration expires, the VAE server may remove the associated Individual Message Delivery
resource localy.

The VAE server makes use of the xMB procedures as defined 3GPP TS 29.116 [y] to create MBM S sessions whose
typeisset to "files' and to request the delivery of files over these sessions. Before provisioning filesto the BM-SC, the
VAE server prepares the file for distribution, which may include partition of large files into smaller files or encryption.

The VAE server isresponsible for trans ating the parameters related to the V22X application triggering the file delivery
into corresponding xMB parameters. Table 5.3.2.2.2-1 describes the mapping between the VAE_FileDistribution API
attribute and the xMB API properties specified in 3GPP TS 29.116 [19].

Table 5.3.2.2.2-1: Mapping between VAE_FileDistribution APl and xMB API

V2X parameter Corresponding xMB API property
serviceClass service-class
fileLists file-list
geoArea geographical-area
maxBitrate max-bitrate
maxDelay max-delay

NOTE: Thelist of V2X parameters needed for file delivery is not exhaustive and can be updated based on the
specific V2X application requirements.
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54 VAE_ApplicationRequirement Service

54.1 Service Description

This API enables the V22X application specific server to communicate with the VAE server to provide V2X application
requirement to the underlying 3GPP network.

5.4.2 Service Operations

5421 Introduction
The VAE_ApplicationRequirement service supports following service operations:
- Reserve_NetworkResource

- Notify_NetworkResource
5422 Reserve NetworkResource

54221 General

The Reserve_NetworkResource service operation is used to provide V2X application requirement to underlying 3GPP
network.

54222 Reserve Network Resource
NF service VAE Server
consumer |
1. POST .../application_requirements :

2. 201 Created

___d__X

S

Figure 5.4.2.2.2-1: Reserve Network Resource

When the NF service consumer (e.g. V2X application specific server) needs to provide V2X application requirement to
the underlying 3GPP network, the NF service consumer shall send the POST method as step 1 of the figure 5.4.2.2.2-1
to request to create an "Individual Application Requirement".

The NF service consumer shall include ApplicationRequirementData data structure in the payload body of the HTTP
POST to request a creation of representation of the "Individual Application Requirement” resource. The "Individual
Application Requirement” resource is created as described below.

The NF service consumer within the ApplicationRequirementData data structure shall include;
- Either the V2X Group ID within the "groupld" attribute or the V2X UE ID within the "ueld" attribute;
- notification URI within the "notifUri" attribute;
- Theservice Id within the "serviceld" attribute; and
- V2X application requirement within the "appRequirement” attribute;
and may include:

- Theduration within the "duration" attribute.
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When the VAE Server receives the HTTP POST request from the NF service consumer, the VAE server shall make an
authorization based on the information received from the NF service consumer. If the authorization is successful, the
VAE Server shall create a new resource, which represents " Individual Application Requirement”, addressed by a URI as
defined in clause 6.3.3.3.2 and contains a VAE Server created resource identifier. The VAE Server shall respond to the
NF service consumer with a 201 Created message, including Location header field containing the URI for the created
resource.

The NF service consumer shall use the URI received in the Location header in subsequent requests to the VAE Server
to refer to the "Individual Application Requirement".

Upon receipt of the HTTP DELETE message from the NF service consumer, the VAE Server shall check if the
Individual Application Requirement resource identified by the URI aready exists. If the resource exists, the VAE
Server shall delete the resource and respond to the NF service consumer with a 204 No Content success message.

If errors occur when processing the HTTP POST or DELETE request, the VAE Server shall apply error handling
procedures as specified in subclause 6.3.7.

When the message delivery duration expires, the VAE server may remove the associated Individual Application
Reguirement resource locally.

5423 Notify_NetworkResource

54.23.1 General

The Notify _NetworkResource service operation is used to notify the result of network resource adaptation
corresponding to the V2X application requirement.

5.4.2.3.2 Notify Network Resource

VAE Server NF service
: Conslumer
l 1. POST {notifUri} >
|
|
-
|
|
|

|
2. 204 No Content :
|
|
|

Figure 5.4.2.3.2-1: Notify Network Resource

If the VAE Server receives the result of network resource adaptation corresponding to the V22X application requirement,
the VAE Server shall send an HTTP POST request with "{notifUri}" as previously provided by the NF service
consumer within the corresponding subscription as URI and AppRegNoatification data structure as request body that
shall include:

- resource URI of the individual Application Requirement related to the notification within the "resourceUri"
attribute;

- theresult of the network resource adaptation corresponding to the V2X application reguirement within the
"result” attribute.

Upon the reception of the HTTP POST message, if the NF service consumer successfully processed and accepted the
received HTTP POST request, the NF service consumer shall send an "204 No Content" HT TP response for a succesfull
processing.

If errors occur when processing the HTTP POST request, the VAE Server shall send an HTTP error response as
specified in subclause 6.3.7.
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5.5 VAE_DynamicGroup Service

5.5.1 Service Description

This API enables the V22X application specific server to communicate with the VAE server to configure dynamic group
information.

5.5.2 Service Operations

55.2.1 Introduction
The VAE_DynamicGroup service supports following service operations:
- Configure_DynamicGroup

- Notify_DynamicGroup
5.5.2.2 Configure_DynamicGroup

55.2.2.1 General

The Configure_DynamicGroup service operation is used to configures the dynamic group information at the VAE
server.

5.5.2.2.2 Configure Dynamic Group
NF service VAE Server
consumer |
1. POST .../group_configurations :

2. 201 Created

___d__X

S

Figure 5.5.2.2.2-1: Configure Dynamic Group

When the NF service consumer (e.g. V2X application specific server) needs to configures the dynamic group
information at the VAE server, the NF service consumer shall send the POST method as step 1 of the figure 5.5.2.2.2-1
to request to create an "Individual Group Configuration™.

The NF service consumer shall include GroupConfigurationData data structure in the payload body of the HTTP POST
to request a creation of representation of the "Individual Group Configuration” resource. The "Individual Group
Configuration” resource is created as described below.

The NF service consumer within GroupConfigurationData data structure shall include:

The dynamic Group ID within the "groupld" attribute;

- The group definition within the "definition” attribute;

The group leader Id within the "leaderld” attribute; and
- Thenotification URI within the "notifUri" attribute.
and may include:

- Theduration within the "duration" attribute.
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When the VAE Server receives the HTTP POST request from the NF service consumer, the VAE server shall make an
authorization based on the information received from the NF service consumer. If the authorization is successful, the
VAE Server shall create a new resource, which represents "Individual Group Configuration”, addressed by a URI as
defined in clause 6.4.3.2.2 and contains a VVAE Server created resource identifier. The VAE Server shall respond to the
NF service consumer with a 201 Created message, including Location header field containing the URI for the created
resource.

The NF service consumer shall use the URI received in the Location header in subsequent requests to the VAE Server
to refer to the "Individual Application Requirement".

Upon receipt of the HTTP DELETE message from the NF service consumer, the VAE Server shall check if the
Individual Message Delivery resource identified by the URI already exists. If the resource exists, the VAE Server shall
delete the resource and respond to the NF service consumer with a 204 No Content success message.

If errors occur when processing the HTTP POST or DELETE request, the VAE Server shall apply error handling
procedures as specified in subclause 6.4.7.

When the message delivery duration expires, the VAE server may remove the associated Individual Message Delivery
resource locally.

5.5.2.3 Notify_ DynamicGroup

55.23.1 General

The Notify _ DynamicGroup service operation is used to notify the dynamic group information (i.e. group member joins
or leaves) at the VAE server.

5.5.2.3.2 Notify Dynamic Group

VAE Server NF service
: Conslumer
l 1. POST {notifUri} >
|
|
-
|
|
|

|
2. 204 No Content :
|
|
|

Figure 5.5.2.3.2-1: Notify Dynamic Group

If the VAE Server receives the dynamic group information (i.e. group member joins or leaves), the VAE Server shall
send an HTTP POST request with "{notifUri}" as previoudly provided by the NF service consumer within the
corresponding subscription as URI and DynamicGroupNotification data structure as request body that shall include:

- resource URI of the individual Application Requirement related to the notification within the "resourceUri"
attribute;

- one or more joined group member within the "joinedUelds" attribute if available; and
- oneor more left group member within the "leftUelds" attribute if available.

Upon the reception of the HTTP POST message, the NF service consumer shall send an "204 No Content" HTTP
response for a succesfull processing.

If errors occur when processing the HTTP POST reguest, the NF service consumer shall send an HTTP error response
as specified in subclause 6.4.7.
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5.6 VAE_ServiceContinuity Service

5.6.1 Service Description

This service provided by the VAE server enables exposing information to facilitate the V2X service continuity.
5.6.2 Service Operations

5.6.2.1 Introduction
The VAE_ServiceContinuity service supports following service operations:

- Query_ServiceContinuity
5.6.2.2 Query_ServiceContinuity

5.6.2.2.1 General

The Query_ServiceContinuity service operation is used to query the VAE server whether it can support the desired V2X
service in the designated geographical area.

5.6.2.2.2 Query service continuity

NF service
consumer
[

:—1. POST .../geo-data/{geoId}?query_parametersgﬂ

VAE Server

e

|
[
2. 200 OK: |
|
|

Figure 5.6.2.2.2-1: Query service continuity

When the NF service consumer (e.g. V2X server) needs to query service continuity information, the NF service
consumer shall send an HTTP GET request as step 1 of the figure 5.6.2.2.2-1 to the "Individual Geographical Area’
resource with query parameter V2X serviceid in "service-id". When the VAE Server receivesthe HTTP GET request
from the NF service consumer, the VAE Server shall perform the query.

On success, "200 OK" shall be returned as step 2 of the figure 5.6.2.2.2-1 to indicate that the VAE server can support
the desired VV2X service for the target "Individual Geographical Ared" resource. The response body shall contain the
"Individual Geographical Area’ resource including the requested V2X serviceid.

If errors occur when processing the HTTP POST request, the VAE Server shall apply error handling procedures as
specified in subclause 6.5.7.

6 API Definitions

6.1 VAE_MessageDelivery Service API

6.1.1 Introduction
The VAE_MessageDelivery shall use the VAE_MessageDelivery API.
The API URI of the VAE_MessageDelivery shall be:
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{apiRoot}/<apiName>/<apiVersion>/

The request URIs used in HTTP requests from the NF service consumer towards the VAE Server shall have the
Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [3], i.e.:

All resource URIs of this API shall have the following root:
{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:

- The{apiRoot} shall be set as described in 3GPP TS 29.501 [3].

The <apiName> shall be "vae-message-delivery".

The <apiVersion> shall be "v1".

The <api SpecificResourceUriPart> shall be set as described in clause 6.1.3.
6.1.2 Usage of HTTP

6.1.2.1 General

Support of HTTP/1.1 (IETF RFC 7230 [12], IETF RFC 7231 [13], IETF RFC 7232 [14], IETF RFC 7233 [15],

IETF RFC 7234 [16] and IETF RFC 7235 [17]) over TLS (IETF RFC 5246 [18]) is mandatory and support of HTTP/2
as specified in clause 5 of 3GPP TS 29.500 [2] is recommended. A V2X application specific server desiring to use
HTTP/2 shall use the HTTP upgrade mechanism to negotiate applicable HTTP version as described in

IETF RFC 7540 [5].

HTTP/2, shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [2].

An OpenAPI [6] specification of HTTP messages and content bodies for the VAE_MessageDelivery is contained in
Annex A.2.

6.1.2.2 HTTP standard headers

6.1.2.2.1 General
See clause 5.2.2 of 3GPP TS 29.500 [2] for the usage of HT TP standard headers.

6.1.2.2.2 Content type

JSON, |IETF RFC 8259 [7], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [2]. The use of the JSON format shall be signalled by the content type
"application/json".

6.1.2.3 HTTP custom headers

6.1.2.3.1 General
The mandatory HT TP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [2] shall be applicable.
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6.1.3 Resources

6.1.3.1 Overview

{apiRoot}/vae-message-delivery/<apiVersion>

/subscriptions ‘

—4 /{subscriptionld} ‘

/message-deliveries ‘

/{dIDeliveryld} \

Figure 6.1.3.1-1: Resource URI structure of the VAE_V2X_Message_Delivery API
Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 6.1.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation

Message Delivery /subscriptions POST Create a new Individual Message
Subscriptions Delivery Subscription resource.
Individual Message /subscriptions/{subscriptionld} GET Read an Individual Message
Delivery Subscription Delivery Subscription resource.

DELETE |Delete an Individual Message
Delivery Subscription resource.

Downlink Message /subscriptions/{subscriptionld}/message- |[POST Create a new Individual Downlink
Deliveries deliveries Message Delivery resource for a
V2X UE ID or V2X group ID.
GET Read the Individual Downlink
Individual Message /subscriptions/{subscriptionld}/message- Message Delivery resource.
Delivery deliveries/{deliveryld} DELETE |Delete the Individual Downlink

Message Delivery resource.

6.1.3.2 Resource: Message Delivery Subscriptions

6.1.3.2.1 Description

This resource represents the collection of the Individual Message Delivery Subscription resources created in the VAE
Server.
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6.1.3.2.2 Resource Definition
Resource URI: {apiRoot}/vae-message-delivery/<apiVer sion>/subscriptions

This resource shall support the resource URI variables defined in table 6.1.3.2.2-1.

Table 6.1.3.2.2-1: Resource URI variables for this resource

Name Data Type Definition
apiRoot string See clause 6.1.1
apiVersion string See clause 6.1.1
6.1.3.2.3 Resource Standard Methods
6.1.3.2.3.1 POST

This method shall support the URI query parameters specified in table 6.1.3.2.3.1-1.

Table 6.1.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P | Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 6.1.3.2.3.1-2 and the response data structures and
response codes specified in table 6.1.3.2.3.1-3.

Table 6.1.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
MessageDelivery | M |1 Parameters to create an Individual Message Delivery Subscription resources.
SubscriptionData

Table 6.1.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes
MessageDelivery | O (0.1 201 An Individual Message Delivery Subscription resource for the
SubscriptionData Created V2X UE ID or V2X group ID is created successfully.
NOTE: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [2] shall also apply.

Table 6.1.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure: {apiRoot}/vae-message-
delivery/<apiVersion>/subscriptions/{subscriptionld}

6.1.3.2.4 Resource Custom Operations

None.

6.1.3.3 Resource: Individual Message Delivery Subscription
6.1.3.3.1 Description

The Individual Message Subscription resource represents an Individual Message Delivery Subscription created in the
VAE Server and associated with the V2X UE ID or V2X group ID.
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Resource URI: {apiRoot}/vae-message-delivery/<apiVer sion>/subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 6.1.3.3.2-1.

Table 6.1.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.1.1
apiVersion string See clause 6.1.1
subscriptionld string Unique identifier of the individual Message Delivery Subscription

resource for the V2X UE ID or V2X group ID.

6.1.3.3.3 Resource Standard Methods

6.1.3.3.3.1 GET

This method shall support the URI query parameters specified in table 6.1.3.3.3.1-1.

Table 6.1.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P |Cardinality Description

n/a

This method shall support the request data structures specified in table 6.1.3.3.3.1-2 and the response data structures and
response codes specified in table 6.1.3.3.3.1-3.

Table 6.1.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a

Table 6.1.3.3.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P | Cardinality Response Description
codes
MessageDeliverySubs M (1 200 OK An individual Message Delivery Subscription resource

criptionData for the V2X UE ID or V2X group ID is returned

successfully.

NOTE:  The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [2]
shall also apply.
6.1.3.3.3.2 DELETE

This method shall support the URI query parameters specified in table 6.1.3.3.3.2-1.

Table 6.1.3.3.3.2-1: URI query parameters supported by the DELETE method on this resource

Name
n/a

Data type P |Cardinality Description

This method shall support the request data structures specified in table 6.1.3.3.3.2-2 and the response data structures and
response codes specified in table 6.1.3.3.3.2-3.
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Table 6.1.3.3.3.2-2: Data structures supported by the DELETE Request Body on this resource

Data type

P

Cardinality

Description

n/a

Table 6.1.3.3.3.2-3: Data structures supported by the DELETE Response Body on this resource

Data type P Cardinality |Response Description
codes
n/a 204 No Individual Message Delivery Subscription was
Content successfully deleted.
NOTE: The mandatory HTTP error status codes for the DELETE method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [5] also apply.
6.1.3.3.4 Resource Custom Operations
None.
6.1.3.4 Resource: Downlink Message Deliveries
6.1.3.4.1 Description
This resource represents the collection of the individual Downlink Message Delivery resources created in the VAE
Server.
6.1.3.4.2 Resource Definition

Resource URI: {apiRoot}/vae-message-delivery/<apiVer sion>/subscriptions/{subscriptionl d}/message-deliveries

This resource shall support the resource URI variables defined in table 6.1.3.4.2-1.

Table 6.1.3.4.2-1: Resource URI variables for this resource

V2X UE ID or V2X group ID.

Name Data type Definition
apiRoot string See clause 6.1.1
apiVersion string See clause 6.1.1
subscriptionld string Unique identifier of the individual Message Delivery Subscription resource for the

6.1.3.4.3

6.1.3.4.3.1

Resource Standard Methods

POST

This method shall support the URI query parameters specified in table 6.1.3.4.3.1-1.

Table 6.1.3.4.3.1-1: URI query parameters supported by the POST method on this resource

Name

Data type

P | Cardinality

Description

Applicability

n/a

This method shall support the request data structures specified in table 6.1.3.4.3.1-2 and the response data structures and
response codes specified in table 6.1.3.4.3.1-3.
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Table 6.1.3.4.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
DownlinkMessage | M |1 Parameters to create an individual Message Delivery resources.
DeliveryData

Table 6.1.3.4.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes
DownlinkMessag | O (0..1 201 An individual Message Delivery resource for the V2X UE ID or
eDeliveryData Created V2X group ID is created successfully.
NOTE: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [2] shall also apply.

Table 6.1.3.4.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure: {apiRoot}/vae-message-
delivery/<apiVersion>/subscriptions/{subscriptionld}/message-
deliveries/{dIDeliveryld}

6.1.3.4.4 Resource Custom Operations

None.

6.1.3.5 Resource: Individual Downlink Message Delivery
6.1.3.3.1 Description

The Individual Downlink Message Delivery resource represents an Individual Downlink Message Delivery created in
the VAE Server and associated with the vV2xX UE ID or V2X group ID.

6.1.3.5.2 Resource definition

Resource URI: {apiRoot}/vae-message-delivery/<apiV er sion>/subscriptions/{ subscriptionl d}/message-
deliveries/{dIDeliveryld}

This resource shall support the resource URI variables defined in table 6.1.3.5.2-1.

Table 6.1.3.5.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.1.1
apiVersion string See clause 6.1.1
subscriptionld string Unique identifier of the individual Message Delivery Subscription resource
for the V2X UE ID or V2X group ID.
diDeliveryld string Unique identifier of the Individual Downlink Message Delivery resource for
the V2X UE ID or V2X group ID.

6.1.3.5.3 Resource Standard Methods

6.1.3.5.3.1 GET
This method shall support the URI query parameters specified in table 6.1.3.5.3.1-1.
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Table 6.1.3.5.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P |Cardinality Description

n/a

This method shall support the request data structures specified in table 5.1.3.5.3.1-2 and the response data structures and
response codes specified in table 5.1.3.5.3.1-3.

Table 6.1.3.5.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a

Table 6.1.3.5.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P | Cardinality Response Description
codes
DownlinkMessageDeliv (M (1 200 OK An individual Downlink Message Delivery resource for
eryData the V2X UE ID or V2X group ID is returned
successfully.

NOTE: The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [2]
shall also apply.

6.1.3.5.3.2 DELETE
This method shall support the URI query parameters specified in table 6.1.3.5.3.2-1.

Table 6.1.3.5.3.2-1: URI query parameters supported by the DELETE method on this resource

Name Data type P |Cardinality Description

n/a

This method shall support the request data structures specified in table 6.1.3.5.3.2-2 and the response data structures and
response codes specified in table 6.1.3.5.3.2-3.

Table 6.1.3.5.3.2-2: Data structures supported by the DELETE Request Body on this resource

Data type P Cardinality Description

n/a

Table 6.1.3.5.3.2-3: Data structures supported by the DELETE Response Body on this resource

Data type P Cardinality |Response Description
codes
n/a 204 No Individual Downlink Message Delivery resource was
Content successfully deleted.
NOTE: The mandatory HTTP error status codes for the DELETE method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [5] also apply.

6.1.3.3.4 Resource Custom Operations

None.

6.1.4 Custom Operations without associated resources

There are no custom operations without associated resources supported on VAE_MessageDelivery.
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6.1.5 Notifications

6.1.5.1 General

The VAE server and NF service consumer shall support the delivery of Notifications using a separate HT TP connection
towards an address as assigned the NF service consumer described in clause 6.1.5.2.

A VAE server and NF service consumer may support testing a notification connection as described in clause 6.1.5.3. A
VAE server and NF service consumer may support the delivery of Notification using Websocket (IETF RFC 6455 [21])
as described in clause 6.1.5.4.

6.1.5.2 Notification Delivery using a separate HTTP connection
The descriptionsin clause 5.2.5.2 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer;
- description of SCEF appliesto the VAE server; and

"notificationDestination™ attribute is replaced by the "notifUri" attribute.

6.1.5.3 Notification Test Event
The descriptionsin clause 5.2.5.3 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer; and

- description of SCEF appliesto the VAE server.

6.1.5.4 Notification Delivery using Websocket
The descriptionsin clause 5.2.5.4 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer; and

- description of SCEF appliesto the VAE server.

6.1.5.5 Methods
Table 6.1.5.5-1: Notifications
HTTP method or custom L . .
Callback URI operation Description (service operation)
{notifUri} POST Uplink Message Delivery.
6.1.5.6 Uplink Message Delivery
6.1.5.6.1 Description

This naotification is used by the VAE Server to deliver the uplink message to the update the policy.

6.1.5.6.2 Operation Definition

This operation shall support the request data structures specified in table 6.1.5.6.2-1 and the response data structure and
response codes specified in table 6.1.5.6.2-2.
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Table 6.1.5.6.2-1: Data structures supported by the POST Request Body on this resource

Data type

P | Cardinality

Description

UplinkMessageDeliveryData M 1

Contains the uplink message delivery data

Table 6.1.5.6.2-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response codes Description
n/a 204 No Content The uplink message is delivery successfully.
NOTE: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] shall also apply.
6.1.6 Data Model
6.1.6.1 General

This clause specifies the application data model supported by the API.

Table 6.1.6.1-1 specifies the data types defined for the VAE_MessageDelivery API.

Table 6.1.6.1-1: VAE_MessageDelivery specific Data Types

Data type Section Description Applicability
defined

DownlinkMessageDeliveryData 6.1.6.2.2 Contains the downlink V2X message
delivery data

Geold 6.1.6.3.2 Geographical area identifier

UplinkMessageDeliveryData 6.1.6.2.4 Contains the uplink V2X message
delivery data

MessageDeliverySubscriptionData |6.1.6.2.3 Contains the V2X message delivery
subscription data

V2xGroupld 6.1.6.3.2 The group ID for which the V2X
message is addressed

V2xServicelD 6.1.6.3.2 The V2X service ID to which the V2X
message belongs to

V2xUeld 6.1.6.3.2 Identifier of the destination V2X UE

V2xMessagePayload 6.1.6.3.2 V2X message payload carried by the
V2X message

Table 6.1.6.1-2 specifies data types re-used by the VAE_MessageDelivery service based interface protocol from other
specifications, including a reference to their respective specifications and when needed, a short description of their use
within the VAE_MessageDelivery service based interface.

Table 6.1.6.1-2: VAE_MessageDelivery re-used Data Types

Data type Reference Comments Applicability

Bytes 3GPP TS 29.571 [11] |String with format "byte" as defined in
OpenAPI Specification [6], i.e, base64-
encoded characters

DateTime 3GPP TS 29.571 [11] |String with format "date-time" as defined in
OpenAPI Specification [6].

SupportedFeatures  [3GPP TS 29.571 [11]

TestNotification 3GPP TS 29.122 [22] |Represents a notification that can be sent  [Notification_test_event
to test whether a chosen notification
mechanism works.

Uri 3GPP TS 29.571 [11]

WebsockNotifConfig |3GPP TS 29.122 [22] |Pepresents configuration for the delivery of |Notification_websocket
notifications over Websockets.
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6.1.6.2 Structured data types

6.1.6.2.1 Introduction

This clause defines the structures to be used in resource representations.

6.1.6.2.2 Type: DownlinkMessageDeliveryData

Table 6.1.6.2.2-1: Definition of type DownlinkMessageDeliveryData

Attribute name Data type P |Cardinality Description Applicability

ueld V2xUeld O 0.1 Indicates an identifier of the
V2X UE.

groupld V2xGroupld O |0.1 Indicates a group ID for
which the V2X message is
addressed.

geold Geold O 0.1 Indicates a geographical
area identifier.

payload V2xMessagePa | M |1 Constains the V2X message

yload payload carried by the V2X

message

duration DateTime O |0.1 Identifies the absolute time

at which the related
Individual Message Delivery
resource is considered to
expire. When omitted in the
request, it indicates the
resource is requested to be
valid forever by the NF
service consumer. When
omitted in the response, it
indicates the resource is set
to valid forever by the VAE
server

NOTE:  Either "ueld" attribute or "groupld" attribute shall be included.
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Type: MessageDeliverySubscriptionData

Table 6.1.6.2.3-1: Definition of type MessageDeliverySubscriptionData

Attribute name

Data type

P

Cardinality

Description

Applicability

appSerld

AppServerld

M

1

Identity of the V2X
application specific server.

serviceld

V2xServiceld

M

1

Indicates a V2X service ID
to which the V2X message
belongs to.

geold

Geold

0.1

Indicates a geographical
area identifier.

notifUri

Uri

Contains the notification
URI,

requestTestNotifica
tion

boolean

0.1

Set to true by the NF
service consumer to request
the VAE server to send a
test notification as defined in
clause 6.1.5.3. Set to false
or omitted otherwise.

Notification_test_event

websockNotifConfi
g

WebsockNotifC
onfig

0.1

Configuration parameters to
set up notification delivery
over Websocket protocol as
defined in clause 6.1.5.4.

Notification_websocket

suppFeat

SupportedFeatu
res

0.1

Indicates the features
supported by the service
consumer and VAE server.
It shall be included in the
request and response of the
creation of individual
Message Delivery
Subscription resource.

6.1.6.2.4

Type: UplinkMessageDeliveryData

Table 6.1.6.2.4-1: Definition of type UplinkMessageDeliveryData

Attribute name Data type P |Cardinality Description Applicability
resourceUri Uri M |1 The resource URI of the
individual Uplink Message
Delivery Subscription
related to the notification.
ueld V2xUeld M (1 Indicates an identifier of the
V2X UE.
geold Geold O |0.1 Indicates a geographical
area identifier.
payload V2xMessagePa | M |1 Contains the V2X message
yload payload carried by the V2X
message
6.1.6.3 Simple data types and enumerations
6.1.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the

previous clauses.

6.1.6.3.2

Simple data types

The simple data types defined in table 6.1.6.3.2-1 shall be supported.
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Table 6.1.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability
AppServerld string Identity of the V2X application specific server
Geold string Defines a geographical area identifier.
V2xGroupld string Defines a group ID for which the V2X message i
addressed.
V2xServiceld string Defines a V2X service ID to which the V2X
message belongs to
V2xUeld string Identifier of the V2X UE
V2xMessagePayl | Bytes V2X message payload carried by the V2X
oad message.

6.1.7 Error Handling

6.1.7.1 General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [2].

For the VAE_MessageDelivery Service API, HTTP error responses shall be supported as specified in subclause 4.8 of
3GPP TS 29.501 [3].

Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [2] shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in
table 5.2.7.1-1 of 3GPP TS 29.500[2].

In addition, the requirements in the following subclauses are applicable for the VAE_MessageDelivery Service API.

6.1.7.2 Protocol Errors

In this Release of the specification, there are no additional protocol errors applicable for the VAE_MessageDelivery
API.

6.1.7.3 Application Errors

The application errors defined for the VAE_MessageDelivery service arelisted in Table 6.1.7.3-1.

Table 6.1.7.3-1: Application errors

Application Error HTTP status code Description

6.1.8 Feature negotiation

The optional featuresin table 6.1.8-1 are defined for the VAE_MessageDelivery API. They shall be negotiated using
the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [2].

Table 6.1.8-1: Supported Features

Feature number Feature Name Description

1 Notification_test_event The testing of notification connection is supported according to
clause 6.1.5.3.

2 Notification_websocket The delivery of notifications over Websocket is supported according to
clause 6.1.5.4. This feature requires that the Notification_test_event
feature is also supported.
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6.2 VAE_ FileDistribution Service API

6.2.1 Introduction

The VAE_FileDistribution shall use the VAE_FileDistribution API.

The API URI of the VAE_FileDistribution shall be:
{apiRoot}/<apiName>/<apiVer sion>/

The reguest URIs used in HTTP requests from the NF service consumer towards the VAE Server shall have the
Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [3], i.e.:

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:

- The{apiRoot} shall be set as described in 3GPP TS 29.501 [3].

The <apiName> shall be "vae-file-distribution”.

The <apiVersion> shall be"v1".

The <api SpecificResourceUriPart> shall be set as described in clause 6.2.3.
6.2.2 Usage of HTTP

6.2.2.1 General

Support of HTTP/1.1 (IETF RFC 7230 [12], IETF RFC 7231 [13], IETF RFC 7232 [14], IETF RFC 7233 [15],

IETF RFC 7234 [16] and IETF RFC 7235 [17]) over TLS (IETF RFC 5246 [18]) is mandatory and support of HTTP/2
as specified in clause 5 of 3GPP TS 29.500 [2] is recommended. A V2X application specific server desiring to use
HTTP/2 shall use the HTTP upgrade mechanism to negotiate applicable HTTP version as described in

IETF RFC 7540 [5].

HTTP/2, shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [2].

An OpenAPI [6] specification of HTTP messages and content bodies for the VAE_FileDistribution is contained in
Annex A.3.

6.2.2.2 HTTP standard headers

6.2.2.2.1 General
See clause 5.2.2 of 3GPP TS 29.500 [2] for the usage of HT TP standard headers.

6.2.2.2.2 Content type

JSON, IETF RFC 8259 [7], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [2]. The use of the JSON format shall be signalled by the content type
"application/json".

6.2.2.3 HTTP custom headers

6.2.2.3.1 General
The mandatory HT TP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [2] shall be applicable.
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6.2.3 Resources

6.2.3.1 Overview

{apiRoot}/vae-file-distribution/<apiVersion>

ffile-distributions ]

'A[I{distributionld} ]

Figure 6.2.3.1-1: Resource URI structure of the VAE_FileDistribution API

Table 6.2.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 6.2.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
File Distributions [file-distributions POST Create a new Individual File
Distribution resource for a V2X group
ID.
GET Read an Individual File Distribution
Individual File Distributi ffile-distributions/{distributionld resource.
ndividual Fie Distribution lle-distributions/{distributionid} DELETE |Delete an Individual File Distribution
resource.
6.2.3.2 Resource: File Distributions
6.2.3.2.1 Description

This resource represents the collection of the individual File Distribution resources created in the VAE Server.

6.2.3.2.2 Resource Definition
Resource URI: {apiRoot}/vae-file-distribution/<apiVer sion>/file-distributions

This resource shall support the resource URI variables defined in table 6.2.3.2.2-1.

Table 6.2.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.2.1
apiVersion string See clause 6.2.1
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6.2.3.2.3 Resource Standard Methods

6.2.3.2.3.1 POST
This method shall support the URI query parameters specified in table 6.2.3.2.3.1-1.

Table 6.2.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P |Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 6.2.3.2.3.1-2 and the response data structures and
response codes specified in table 6.2.3.2.3.1-3.

Table 6.2.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
FileDistributionDa | M |1 Parameters to create an individual File Distribution resource.
ta

Table 6.2.3.2.3.1-3: Data structures supported by the POST Response Body on this resource
Data type P | Cardinality | Response Description
codes
FileDistributionDa | O (0..1 201 An individual File Distribution resource for the V2X group ID is
ta Created created successfully.
NOTE: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [2] shall also apply.

Table 6.2.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure: {apiRoot}/vae-file-distribution/<apiVersion>/file-
distributions/{distributionid}

6.2.3.2.4 Resource Custom Operations

None.

6.2.3.3 Resource: Individual File Distribution
6.2.3.3.1 Description

Theindividual File Distribution resource represents an individual File Distribution created in the VAE Server and
associated with the V2X group ID.

6.2.3.3.2 Resource definition
Resource URI: {apiRoot}/vae-file-distribution/<apiVer sion>/file-distributions/{distributionl d}

This resource shall support the resource URI variables defined in table 6.2.3.3-1.
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Table 6.2.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.2.1
apiVersion string See clause 6.2.1
distributionld  |string Unique identifier of the individual File Distribution resource for the V2X group ID.
6.2.3.3.3 Resource Standard Methods
6.2.3.3.3.1 GET

This method shall support the URI query parameters specified in table 6.2.3.3.3.1-1.

Table 6.2.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P |Cardinality Description

n/a

This method shall support the request data structures specified in table 6.2.3.3.3.1-2 and the response data structures and
response codes specified in table 6.2.3.3.3.1-3.

Table 6.2.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a

Table 6.2.3.3.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P | Cardinality Response Description
codes
FileDistributionData M |1 200 OK An individual File Distribution resource for the V2X
group ID is returned successfully.

NOTE:  The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [2]
shall also apply.

6.2.3.3.3.2 DELETE

This method shall support the URI query parameters specified in table 6.2.3.3.3.2-1.

Table 6.2.3.3.3.2-1: URI query parameters supported by the DELETE method on this resource

Name Data type P |Cardinality Description

n/a

This method shall support the request data structures specified in table 6.2.3.3.3.2-2 and the response data structures and
response codes specified in table 6.2.3.3.3.2-3.

Table 6.2.3.3.3.2-2: Data structures supported by the DELETE Request Body on this resource

Data type P Cardinality Description

n/a

ETSI




3GPP TS 29.486 version 16.3.0 Release 16 39 ETSI TS 129 486 V16.3.0 (2021-04)

Table 6.2.3.3.3.2-3: Data structures supported by the DELETE Response Body on this resource

Data type P Cardinality |Response Description
codes
n/a 204 No Individual File Distribution resource was successfully
Content deleted.

NOTE: The mandatory HTTP error status code for the DELETE method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [2] also apply.

6.2.3.4 Resource Custom Operations

None.

6.2.4  Custom Operations without associated resources

There are no custom operations without associated resources supported on VAE_FileDistribution.

6.2.5 Notifications

N/A
6.2.6 Data Model

6.2.6.1 General
This clause specifies the application data model supported by the API.
Table 6.2.6.1-1 specifies the data types defined for the VAE_FileDistribution API.

Table 6.2.6.1-1: VAE_FileDistribution specific Data Types

Data type Section Description Applicability
defined
FileStatus 6.2.6.3.3
FileDistributionData 6.2.6.2.2

Table 6.1.6.1-2 specifies data types re-used by the VAE_FileDistribution service based interface protocol from other
specifications, including a reference to their respective specifications and when needed, a short description of their use
within the VAE_FileDistribution service based interface.

Table 6.2.6.1-2: VAE_FileDistribution re-used Data Types

Data type Reference Comments Applicability
BitRate 3GPP TS 29.571 [11]
DateTime 3GPP TS 29.571 [11]
DurationSec 3GPP TS 290.571 [11]

GeographicArea 3GPP TS 29.572 [20]
SupportedFeatures [3GPP TS 29.571 [11]

Uinteger 3GPP TS 29.571 [11]
V2xGroupld 6.1.6.3.2
6.2.6.2 Structured data types
6.2.6.2.1 Introduction

This clause defines the structures to be used in resource representations.

ETSI



3GPP TS 29.486 version 16.3.0 Release 16

6.2.6.2.2

Table 6.2.6.2.2-1: Definition

Type: FileDistributionData

40 ETSI TS 129 486 V16.3.0 (2021-04)

of type FileDistributionData

Attribute name Data type P |Cardinality Description Applicability
groupld V2xGroupld O |0.1 Indicates a group ID for
which the V2X message is
addressed.
fileLists array(FileList) M |1..N File lists.
serviceClass string O [0.1 Information about the V2X
application (e.g., software
update, HD map download)
geoArea GeographicAre | M |1 Target geographical area for
a the V2X Ues
maxBitrate BitRate M |1 Maximum bitrate for the
V2X application.
maxDelay Uinteger M |1 Unsigned integer identifying
a maximum delay in units of
milliseconds for the V2X
application.
duration DateTime O |0..1 Identifies the absolute time
at which the related
Individual File Distribution
Data resource is considered
to expire. When omitted in
the request, it indicates the
resource is requested to be
valid forever by the NF
service consumer. When
omitted in the response, it
indicates the resource is set
to valid forever by the VAE
server
suppFeat SupportedFeatu | C |0..1 Indicates the features
res supported by the service
consumer and VAE server.
It shall be included in the
request and response of the
Creation of Individual File
Distribution Data resource..
6.2.6.2.3 Type: FileList
Table 6.2.6.2.4-1: Definition of type FileList
Attribute name Data type P |Cardinality Description Applicability
fileUri Uri M |1
fileDisplayUri Uri M |1
fileEarFetchTime DateTime M |1
fileLatFetchTime DateTime M |1
fileSize Uinteger O [0.1
fileStatus FileStatus M |1
completionTime DateTime M |1
keepUpdatelnterval |DurationSec M |1
uniAvailability Boolean O [0.1
fileRepetition Uinteger O [0.1
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6.2.6.3 Simple data types and enumerations

6.2.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the
previous clauses.

6.2.6.3.2 Simple data types
The simple data types defined in table 6.1.6.3.2-1 shall be supported.

Table 6.2.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

6.2.6.3.3 Enumeration: FileStatus

Table 6.2.6.3.3-1: Enumeration FileStatus

Enumeration value Description Applicability
PENDING The file is pending.
FETCHED The file is fetched
PREPARED The file is prepared
TRANSMITTING The file is transmitting
SENT The file is sent.

6.2.7 Error Handling

6.2.7.1 General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [2].

For the VAE_FileDistribution Service API, HTTP error responses shall be supported as specified in subclause 4.8 of
3GPPTS29.501 [3].

Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [2] shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in
table 5.2.7.1-1 of 3GPP TS 29.500 [2].

In addition, the requirements in the following subclauses are applicable for the VAE_FileDistribution Service API.

6.2.7.2 Protocol Errors

In this Release of the specification, there are no additional protocol errors applicable for the VAE_FileDistribution API.

6.2.7.3 Application Errors

The application errors defined for the VAE_FileDistribution service are listed in Table 6.2.7.3-1.
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Table 6.2.7.3-1: Application errors

Application Error HTTP status code Description

6.2.8 Feature negotiation

The optional featuresin table 6.1.8-1 are defined for the VAE_FileDistribution API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [2].

Table 6.1.8-1: Supported Features

Feature number Feature Name Description

6.3 VAE_ ApplicationRequirement API

6.3.1 Introduction

The VAE_ApplicationRequirement Service shall use the VAE_ApplicationRequirement API.

The API URI of the VAE_ApplicationRequirement API shall be;
{apiRoot}/<apiName>/<apiVersion>/

The reguest URIs used in HTTP requests from the NF service consumer towards the VAE Server shall have the
Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [3], i.e.:

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:
- The{apiRoot} shall be set as described in 3GPP TS 29.501 [3].
- The <apiName> shall be "vae-app-req".
- The<apiVersion> shall be"v1".
- The <api SpecificResourceUriPart> shall be set as described in clause 6.3.3.

6.3.2 Usage of HTTP

6.3.2.1 General

Support of HTTP/1.1 (IETF RFC 7230 [12], IETF RFC 7231 [13], IETF RFC 7232 [14], IETF RFC 7233 [15],

IETF RFC 7234 [16] and IETF RFC 7235 [17]) over TLS (IETF RFC 5246 [18]) is mandatory and support of HTTP/2
as specified in clause 5 of 3GPP TS 29.500 [2] is recommended. A V2X application specific server desiring to use
HTTP/2 shall use the HT TP upgrade mechanism to negotiate applicable HTTP version as described in

IETF RFC 7540 [5].

HTTP/2, shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [2].

An OpenAPI [6] specification of HTTP messages and content bodies for the VAE_ApplicationRequirement is
contained in Annex A.4.

6.3.2.2 HTTP standard headers

6.3.2.2.1 General
See clause 5.2.2 of 3GPP TS 29.500 [2] for the usage of HT TP standard headers.
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6.3.2.2.2 Content type

JSON, IETF RFC 8259 [7], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [2]. The use of the JSON format shall be signalled by the content type
"application/json".

6.3.2.3 HTTP custom headers

6.3.2.3.1 General
The mandatory HT TP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [2] shall be applicable.

6.3.3 Resources

6.3.3.1 Overview

{apiRoot}/vae-app-reg/<apiVersion>

/application-requirements ]

—[/{requirementld} ]

Figure 6.3.3.1-1: Resource URI structure of the VAE_ApplicationRequirement API

Table 6.3.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 6.3.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
Application Requirements /application-requirements POST Create a new Individual Application
Requirements resource for a V2X UE
or V2X group ID.
GET Read an Individual Application
Individual Application /application-requirements Requirements resource.
Requirement HArequirementld} DELETE |Delete an Individual Application
Requirements resource.

6.3.3.2 Resource: Application Requirements

6.3.3.2.1 Description

This resource represents the collection of the individual Application Regquirement resources created in the VAE Server.

6.3.3.2.2 Resource Definition
Resource URI: {apiRoot}/vae-app-r eq/<apiV er sion>/application-requirements

This resource shall support the resource URI variables defined in table 6.3.3.2.2-1.
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Table 6.3.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.3.1
apiVersion |string See clause 6.3.1
6.3.3.2.3 Resource Standard Methods
6.3.3.2.3.1 POST

This method shall support the URI query parameters specified in table 6.3.3.2.3.1-1.

Table 6.3.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name

Data type

P | Cardinality

Description Applicability

n/a

This method shall support the request data structures specified in table 6.3.3.2.3.1-2 and the response data structures and
response codes specified in table 6.3.3.2.3.1-3.

Table 6.3.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
ApplicationRequir [ M |1 Parameters to create an individual Application Requirement resource.
ementData

Table 6.3.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

3GPP TS 29.500 [2] shall also apply.

Data type P | Cardinality | Response Description
codes
ApplicationRequir | O |0..1 201 An individual Application Requirement resource for the V2X UE
ementData Created ID or the V2X group ID is created successfully.
NOTE: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of

Table 6.3.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P | Cardinality Description

Location string M |1 Contains the URI of the newly created resource, according to
the structure: {apiRoot}/vae-app-reg/<apiVersion>/application-
requirements/{requirementid}

6.3.3.2.4 Resource Custom Operations

None.

6.3.3.3 Resource: Individual Application Requirement

6.3.3.3.1 Description

Theindividual Application Requirement resource represents an individual Application Requirement created in the VAE
Server and associated with the V2X UE ID or V2X group ID.

6.3.3.3.2

Resource definition

Resource URI: {apiRoot}/vae-app-req/<apiV er sion>/application-requirements/{r equir ement! d}

ETSI




3GPP TS 29.486 version 16.3.0 Release 16

45

ETSI TS 129 486 V16.3.0 (2021-04)

This resource shall support the resource URI variables defined in table 6.2.3.3- 1.

Table 6.3.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.3.1
apiVersion string See clause 6.3.1
requirementld string Unique identifier of the individual Application Requirement resource for the

V2X UE ID or the V2X group ID.

6.3.3.3.3

6.3.3.3.3.1

GET

Resource Standard Methods

This method shall support the URI query parameters specified in table 6.3.3.3.3.1-1.

Table 6.3.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name

Data type

P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 6.3.3.3.3.1-2 and the response data structures and
response codes specified in table 6.3.3.3.3.1-3.

Table 6.3.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type

P | Cardinality

Description

n/a

Table 6.3.3.3.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P | Cardinality Response Description
codes
ApplicationRequiremen (M |1 200 OK An individual Application Requirement resource for the
tData V2X UE ID or V2X group ID is returned successfully.
NOTE:  The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [2]
shall also apply.
6.3.3.3.3.2 DELETE

This method shall support the URI query parameters specified in table 6.3.3.3.3.2-1.

Table 6.3.3.3.3.2-1: URI query parameters supported by the DELETE method on this resource

Name

Data type

P

Cardinality

Description

n/a

This method shall support the request data structures specified in table 6.3.3.3.3.2-2 and the response data structures and
response codes specified in table 6.3.3.3.3.2-3.

Table 6.3.3.3.3.2-2: Data structures supported by the DELETE Request Body on this resource

Data type

P Cardinality

Description

n/a
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Table 6.3.3.3.3.2-3: Data structures supported by the DELETE Response Body on this resource

Data type P Cardinality |Response Description
codes
n/a 204 No Individual Application Requirement resource was
Content successfully deleted

NOTE: The mandatory HTTP error status code for the DELETE method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [5] also apply.

6.3.3.4 Resource Custom Operations

None.

6.3.4  Custom Operations without associated resources

There are no custom operations without associated resources supported on VAE_ApplicationRequirement.
6.3.5 Notifications

6.35.1 General

The VAE server and NF service consumer shall support the delivery of Notifications using a separate HT TP connection
towards an address as assigned the NF service consumer described in clause 6.3.5.2.

A VAE server and NF service consumer may support testing a notification connection as described in clause 6.3.5.3. A
VAE server and NF service consumer may support the delivery of Notification using Websocket (IETF RFC 6455 [21])
as described in clause 6.1.5.4.

6.3.5.2 Notification Delivery using a separate HTTP connection
The descriptionsin clause 5.2.5.2 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer;
- description of SCEF appliesto the VAE server; and

"notificationDestination” attribute is replaced by the "notifUri" attribute.

6.3.5.3 Notification Test Event
The descriptionsin clause 5.2.5.3 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer; and

- description of SCEF appliesto the VAE server.

6.3.5.4 Notification Delivery using Websocket
The descriptionsin clause 5.2.5.4 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer; and

- description of SCEF appliesto the VAE server.
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6.3.5.5 Methods

Table 6.3.5.5-1: Methods

HTTP method or

Callback URI custom operation Description (service operation)

{notifUri} POST Notify the result of the network resource adaptation
corresponding to the V2X application requirement.

6.3.5.6 Notify Network Resource

6.3.5.6.1 Description

This natification is used by the VAE Server to notify the result of the network resource adaptation corresponding to the
V2X application requirement.

6.3.5.6.2 Operation Definition

This operation shall support the request data structures specified in table 6.3.5.6.2-1 and the response data structure and
response codes specified in table 6.3.5.6.2-2.

Table 6.3.5.6.2-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
AppReqgNotification M 1 Notify the result of the network resource adaptation corresponding
to the V2X application requirement.

Table 6.3.5.6.2-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes

n/a 204 No Content

NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] shall also apply.

6.3.6 Data Model

6.3.6.1 General
This clause specifies the application data model supported by the API.
Table 6.3.6.1-1 specifies the data types defined for the VAE_ApplicationRequirement API.

Table 6.3.6.1-1: VAE_ApplicationRequirement specific Data Types

Data type Section Description Applicability
defined
ApplicationRequirement 6.3.6.2.3
AppRegNotification 6.3.6.2.4
ApplicationRequirementData 6.3.6.2.2
ReservationResult 6.3.6.3.4
ServiceLevel 6.3.6.3.3

Table 6.3.6.1-2 specifies data types re-used by the VAE_ApplicationRequirement service based interface protocol from
other specifications, including a reference to their respective specifications and when needed, a short description of their
use within the VAE_ApplicationRequirement service based interface.
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Table 6.3.6.1-2: VAE_ApplicationRequirement re-used Data Types

Data type Reference Comments Applicability
DateTime 3GPP TS 29.571 [11]
SupportedFeatures  [3GPP TS 29.571 [11]
TestNotification 3GPP TS 29.122 [22] |Represents a notification that can be sent  |Notification_test_event

to test whether a chosen notification
mechanism works.

Uri 3GPP TS 29.571 [11] |URI.

V2xGroupld 6.1.6.3.2

V2xServicelD 6.1.6.3.2 The V2X service ID to which the V2X
message belongs to

V2xUeld 6.1.6.3.2 Identifier of the destination V2X UE

WebsockNotifConfig [3GPP TS 29.122 [22] |Pepresents configuration for the delivery of |Notification_websocket
notifications over Websockets.

6.3.6.2 Structured data types

6.3.6.2.1 Introduction

This clause defines the structures to be used in resource representations.
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Type: ApplicationRequirementData

Table 6.3.6.2.2-1: Definition of type ApplicationRequirementData

Attribute name

Data type

P

Cardinality

Description

Applicability

ueld

V2xUeld

o]

0.1

Indicates a UE ID for which
the V2X message is
addressed. (NOTE)

groupld

V2xGroupld

Indicates a group ID for
which the V2X message is
addressed. (NOTE)

serviceld

V2xServiceld

The V2X service ID for
which application
requirement corresponds to.

appRequirement

ApplicationReq
uirement

The requirement for
application change. E.g.
service levels for application
service.

notifUri

Uri

Identifies the recipient of
V2X application requirement
notification sent by the VAE
server.

duration

DateTime

Identifies the absolute time
at which the related
Individual Application
Requirement resource is
considered to expire. When
omitted in the request, it
indicates the resource is
requested to be valid
forever by the NF service
consumer. When omitted in
the response, it indicates
the resource is set to valid
forever by the VAE server

requestTestNotifica
tion

boolean

0.1

Set to true by the NF
service consumer to request
the VAE server to send a
test notification as defined in
clause 6.3.5.3. Set to false
or omitted otherwise.

Notification_test_event

websockNotifConfi
g

WebsockNotifC
onfig

0.1

Configuration parameters to
set up notification delivery
over Websocket protocol as
defined in clause 6.3.5.4.

Notification_websocket

suppFeat

SupportedFeatu
res

0.1

Indicates the features
supported by the service
consumer. It shall be
included in the first
interaction.

NOTE:

Either the "ueld" attribute or "groupld" attribute shall be included.

6.3.6.2.3

Table 6.3.6.2.3-1: Definition of type ApplicationRequirement

Type: ApplicationRequirement

Attribute name

Data type

P

Cardinality

Description

Applicability

servicelLevel

ServicelLevel

o

0.1

Indicates a service level for
application service.
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Attribute name Data type P |Cardinality Description Applicability

resourceUri Uri M |1 The resource URI of the
individual Application
Requirement related to the
notification.

result ReservationRes | M |1 The result of the network
ult resource adaptation
corresponding to the V2X
application requirement.
6.3.6.3 Simple data types and enumerations
6.3.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the
previous clauses.

6.3.6.3.2 Simple data types
The simple data types defined in table 6.3.6.3.2-1 shall be supported.

Table 6.3.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

6.3.6.3.3 Enumeration: ServicelLevel

Table 6.3.6.3.3-1: Enumeration ServicelLevel

Enumeration value Description Applicability

HIGH

Service level is high.

MEDIUM Service level is medium.
LOW Service level is low.
6.3.6.3.4 Enumeration: ReservationResult
Table 6.3.6.3.4-1: Enumeration ReservationResult
Enumeration value Description Applicability
SUCCESSFUL The resource reservation is successful.
FAILURE The resource reservation is failure.

6.3.7 Error Handling

6.3.7.1 General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [2].

For the VAE_ApplicationRequirement Service API, HTTP error responses shall be supported as specified in
subclause 4.8 of 3GPP TS 29.501 [3].
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Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [2] shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in
table 5.2.7.1-1 of 3GPP TS 29.500[2].

In addition, the requirements in the following subclauses are applicable for the VAE_ApplicationRequirement Service
API.

6.3.7.2 Protocol Errors

In this Release of the specification, there are no additional protocol errors applicable for the
VAE_ApplicationRequirement API.

6.3.7.3 Application Errors

The application errors defined for the VAE_ApplicationRequirement service arelisted in Table 6.3.7.3-1.

Table 6.3.7.3-1: Application errors

Application Error HTTP status code Description

6.3.8 Feature negotiation

The optional featuresin table 6.3.8-1 are defined for the VAE_ApplicationRequirement API. They shall be negotiated
using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [2].

Table 6.3.8-1: Supported Features

Feature number Feature Name Description

1 Notification_test _event The testing of notification connection is supported according to
clause 6.3.5.3.

2 Notification_websocket The delivery of notifications over Websocket is supported according to
clause 6.3.5.4. This feature requires that the Notification_test_event
feature is also supported.

6.4 VAE_DynamicGroup API

6.4.1 Introduction

The VAE_DynamicGroup service shall use the VAE_DynamicGroup API.

The APl URI of the VAE_ApplicationRequirement API shall be:
{apiRoot}/<apiName>/<apiVersion>/

The reguest URIs used in HTTP requests from the NF service consumer towards the VAE Server shall have the
Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [3],i.e.:

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:
- The{apiRoot} shall be set as described in 3GPP TS 29.501 [3].
- The <apiName> shall be "vae-dynamic-group”.
- The<apiVersion> shall be"v1".
- The <api SpecificResourceUriPart> shall be set as described in clause 6.4.3.
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6.4.2 Usage of HTTP

6.4.2.1 General

Support of HTTP/1.1 (IETF RFC 7230 [12], IETF RFC 7231 [13], IETF RFC 7232 [14], IETF RFC 7233 [15],

IETF RFC 7234 [16] and IETF RFC 7235 [17]) over TLS (IETF RFC 5246 [18]) is mandatory and support of HTTP/2
as specified in clause 5 of 3GPP TS 29.500 [2] is recommended. A V2X application specific server desiring to use
HTTP/2 shall use the HT TP upgrade mechanism to negotiate applicable HTTP version as described in

IETF RFC 7540 [5].

HTTP/2, shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [2].

An OpenAPI [6] specification of HTTP messages and content bodies for the VAE_DynamicGroup is contained in
Annex A.5.

6.4.2.2 HTTP standard headers

6.4.2.2.1 General
See clause 5.2.2 of 3GPP TS 29.500 [2] for the usage of HTTP standard headers.

6.4.2.2.2 Content type

JSON, IETF RFC 8259 [7], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [2]. The use of the JSON format shall be signalled by the content type
"application/json".

6.4.2.3 HTTP custom headers

6.4.2.3.1 General
The mandatory HT TP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [2] shall be applicable.

6.4.3 Resources

6.4.3.1 Overview

{apiRoot}/vae-dynamic-group/<apiVersion>

/group-configurations ]

—[/{configld} ]

Figure 6.4.3.1-1: Resource URI structure of the VAE_DynamicGroup API

Table 6.4.3.1-1 provides an overview of the resources and applicable HTTP methods.
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Table 6.4.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
Group Configurations /group-configurations POST Create a new Individual Group
Configuration resource for a V2X
group ID.
GET Read an Individual Group
Individual Group ) ' . ' Configuration resource.
Configuration fgroup-configurations Aconfigld} DELETE |Delete an Individual Group
Configuration resource.
6.4.3.2 Resource: Group Configurations
6.4.3.2.1 Description

This resource represents the collection of the individual Application Regquirement resources created in the VAE Server.

6.4.3.2.2 Resource Definition
Resource URI: {apiRoot}/vae-dynamic-gr oup/<apiV er sion>/gr oup-configur ations

This resource shall support the resource URI variables defined in table 6.4.3.2.2-1.

Table 6.4.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.4.1
apiVersion [string See clause 6.4.1
6.4.3.2.3 Resource Standard Methods
6.4.3.2.3.1 POST

This method shall support the URI query parameters specified in table 6.4.3.2.3.1-1.

Table 6.4.3.2.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P |Cardinality Description Applicability

n/a

This method shall support the request data structures specified in table 6.4.3.2.3.1-2 and the response data structures and
response codes specified in table 6.4.3.2.3.1-3.

Table 6.4.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description
GroupConfigurati | M |1 Parameters to create an individual Group Configuration resource.
onData
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Table 6.3.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes
GroupConfigurati | O |0..1 201 An individual Group Configuration resource for the V2X group
onData Created ID is created successfully.
NOTE: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [2] shall also apply.
Table 6.4.3.2.3.1-4: Headers supported by the 201 Response Code on this resource
Name Data type P | Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure: {apiRoot}/vae-dynamic-
group/<apiVersion>/group-configurations/{configld}
6.4.3.2.4 Resource Custom Operations
None.
6.4.3.3 Resource: Individual Group Configuration
6.4.3.3.1 Description

Theindividual Group Configuration resource represents an individual Group Configuration created in the VAE Server
and associated with the V2X group ID.

6.4.3.3.2

Resource definition

Resource URI: {apiRoot}/vae-dynamic-gr oup/<apiV er sion>/group-configur ations /{configl d}

This resource shall support the resource URI variables defined in table 6.2.3.3-1.

Table 6.4.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.4.1.
apiVersion string See clause 6.4.1
configld string Unique identifier of the individual group configuration resource for the V2X group ID.
6.4.3.3.3 Resource Standard Methods
6.4.3.3.3.1 GET

This method shall support the URI query parameters specified in table 6.4.3.3.3.1-1.

Table 6.4.3.3.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P |Cardinality Description

n/a

This method shall support the request data structures specified in table 6.4.3.3.3.1-2 and the response data structures and
response codes specified in table 6.4.3.3.3.1-3.
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Table 6.4.3.3.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a

Table 6.4.3.3.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P | Cardinality Response Description
codes
GroupConfigurationDat (M |1 200 OK An individual Group Configuration resource for the V2X
a group ID is returned successfully.
NOTE:  The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [2]
shall also apply.

6.4.3.3.3.2 DELETE
This method shall support the URI query parameters specified in table 6.4.3.3.3.2-1.

Table 6.4.3.3.3.2-1: URI query parameters supported by the DELETE method on this resource

Name Data type P |Cardinality Description

n/a

This method shall support the request data structures specified in table 6.4.3.3.3.2-2 and the response data structures and
response codes specified in table 6.4.3.3.3.2-3.

Table 6.4.3.3.3.2-2: Data structures supported by the DELETE Request Body on this resource

Data type P Cardinality Description

n/a

Table 6.4.3.3.3.2-3: Data structures supported by the DELETE Response Body on this resource

Data type P Cardinality |Response Description
codes
n/a 204 No
Content
NOTE: The mandatory HTTP error status codes for the DELETE method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [2] shall also apply.

6.4.3.4 Resource Custom Operations

None.

6.4.4 Custom Operations without associated resources

There are no custom operations without associated resources supported on VAE_DynamicGroup API.

6.4.5 Notifications

6.45.1 General

The VAE server and NF service consumer shall support the on-network dynamic group notifications using a separate
HTTP connection towards an address as assigned the NF service consumer described in clause 6.4.5.2.

ETSI



3GPP TS 29.486 version 16.3.0 Release 16 56 ETSI TS 129 486 V16.3.0 (2021-04)

A VAE server and NF service consumer may support testing a notification connection as described in clause 6.4.5.3. A
VAE server and NF service consumer may support the delivery of Notification using Websocket (IETF RFC 6455 [21])
as described in clause 6.4.5.4.

6.4.5.2 Notification Delivery using a separate HTTP connection
The descriptionsin clause 5.2.5.2 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer;
- description of SCEF appliesto the VAE server; and

"notificationDestination™ attribute is replaced by the "notifUri" attribute.

6.4.5.3 Notification Test Event
The descriptionsin clause 5.2.5.3 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer; and

- description of SCEF appliesto the VAE server.

6.4.5.4 Notification Delivery using Websocket
The descriptionsin clause 5.2.5.4 of 3GPP TS 29.122 [22] apply with following differences:
- description of SCS/AS applies to the NF service consumer; and

- description of SCEF appliesto the VAE server.

6.455 Methods

Table 6.4.5.5-1: Methods

HTTP method or

Callback URI custom operation

Description (service operation)

{notifUri} POST Notify the dynamic group information (i.e. group member
joins or leaves).

6.4.5.6 Notify Dynamic Group

6.4.5.6.1 Description

This naotification is used by the VAE Server to notify the dynamic group information (i.e. group member joins or
leaves).

6.4.5.6.2 Operation Definition

This operation shall support the request data structures specified in table 6.4.5.6.2-1 and the response data structure and
response codes specified in table 6.4.5.6.2-2.

Table 6.4.5.6.2-1: Data structures supported by the POST Request Body on this resource

Data type P | Cardinality Description

DynamicGroupNaotification M 1 Notify the dynamic group information (i.e. group member joins or
leaves).
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Table 6.3.5.6.2-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality Response Description
codes

n/a 204 No Content

NOTE 1: The mandatory HTTP error status codes for the POST method listed in table 5.2.7.1-1 of
3GPP TS 29.500 [4] shall also apply.

6.4.6 Data Model

6.4.6.1 General

This clause specifies the application data model supported by the API.
Table 6.4.6.1-1 specifies the data types defined for the VAE_DynamicGroup API.

Table 6.4.6.1-1: VAE_DynamicGroup specific Data Types

Data type Section Description Applicability
defined
DynamicGroupNatification 6.3.6.2.3
GroupConfigurationData 6.3.6.2.2

Table 6.4.6.1-2 specifies data types re-used by the VAE_DynamicGroup service based interface protocol from other
specifications, including a reference to their respective specifications and when needed, a short description of their use
within the VAE_DynamicGroup service based interface.

Table 6.4.6.1-2: VAE_DynamicGroup re-used Data Types

Data type Reference Comments Applicability
DateTime 3GPP TS 29.571 [11] |String with format "date-time" as defined in
OpenAPI Specification [6].

SupportedFeatures  [3GPP TS 29.571 [11]
TestNotification 3GPP TS 29.122 [22] |Represents a notification that can be sent  |Notification_test_event
to test whether a chosen notification
mechanism works.

V2xGroupld 6.1.6.3.2
V2xUeld 6.1.6.3.2 Identifier of the destination V2X UE
WebsockNotifConfig [3GPP TS 29.122 [22] |Pepresents configuration for the delivery of |Notification_websocket
notifications over Websockets.

6.4.6.2 Structured data types

6.4.6.2.1 Introduction

This clause defines the structures to be used in resource representations.
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6.4.6.2.2 Type: GroupConfigurationData

Table 6.4.6.2.2-1: Definition of type GroupConfigurationData

Attribute name

Data type

P

Cardinality

Description

Applicability

groupld

V2xGroupld

M

1

Indicates a group ID to be
used for the V2X group.

definition

string

M

Information about the V2X
group.

leaderld

V2xUeld

Indicates a UE ID to be
used for user controlled
group join.

duration

DateTime

0.1

Identifies the absolute time
at which the related
Individual Group
Configuration resource is
considered to expire. When
omitted in the request, it
indicates the resource is
requested to be valid
forever by the NF service
consumer. When omitted in
the response, it indicates
the resource is set to valid
forever by the VAE server

notifUri

Uri

Identifies the recipient of
V2X dynamic group
notification sent by the VAE
server.

requestTestNotifica
tion

boolean

0.1

Set to true by the NF
service consumer to request
the VAE server to send a
test notification as defined in
clause 6.1.5.3. Set to false
or omitted otherwise.

Notification_test_event

websockNotifConfi
g

WebsockNotifC
onfig

0.1

Configuration parameters to
set up notification delivery
over Websocket protocol as
defined in clause 6.1.5.4.

Notification_websocket

suppFeat

SupportedFeatu
res

0.1

Indicates the features
supported by the service
consumer and VAE server.
It shall be included in the
request and response of the
Creation of Individual Group
Configuration resource.

6.4.6.2.3

Type: DynamicGroupNotification

Table 6.4.6.2.2-1: Definition of type DynamicGroupNotification

Attribute name Data type P |Cardinality Description Applicability
resourceUri Uri M |1 The resource URI of the
individual Group
Configuration related to the
notification.
joinedUelds array(V2xUeld) | O |1..N The joined group
member(s).
leftUelds array(V2xUeld) | O |1..N The left group member(s).
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6.4.6.3 Simple data types and enumerations

6.4.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the
previous clauses.

6.4.6.3.2 Simple data types
The simple data types defined in table 6.4.6.3.2-1 shall be supported.

Table 6.4.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

6.4.7 Error Handling

6.4.7.1 General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [2].

For the VAE_DynamicGroup Service API, HTTP error responses shall be supported as specified in subclause 4.8 of
3GPPTS29.501[3].

Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [2] shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in
table 5.2.7.1-1 of 3GPP TS 29.500 [2].

If the "Redirect3X X" feature is supported, an HTTP redirect response, i.e. 307 Temporary Redirect or 308 Permanent
Redirect, shall be supported.

In addition, the requirements in the following subclauses are applicable for the VAE_DynamicGroup Service API.

6.4.7.2 Protocol Errors

In this Release of the specification, there are no additional protocol errors applicable for the VAE_DynamicGroup API.

6.4.7.3 Application Errors

The application errors defined for the VAE_DynamicGroup service are listed in Table 6.4.7.3-1.

Table 6.4.7.3-1: Application errors

Application Error HTTP status code Description

6.4.8 Feature negotiation

The optional featuresin table 6.4.8-1 are defined for the VAE_DynamicGroup API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [2].
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Table 6.4.8-1: Supported Features

Feature number Feature Name Description

1 Notification_test_event The testing of notification connection is supported according to
clause 6.4.5.3.

2 Notification_websocket The delivery of notifications over Websocket is supported according to
clause 6.4.5.4. This feature requires that the Notification_test_event
feature is also supported.

6.5 VAE_ServiceContinuity Service API

6.5.1 Introduction

The VAE_ServiceContinuity shall use the VAE_ServiceContinuity API.

The APl URI of the VAE_ServiceContinuity API shall be:
{apiRoot}/<apiName>/<apiVersion>/

Therequest URIs used in HTTP requests from the NF service consumer towards the VAE Server shall have the
Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [3], i.e.:

{apiRoot}/<apiName>/<apiV er sion>/<apiSpecificResour ceUriPart>
with the following components:
- The{apiRoot} shall be set as described in 3GPP TS 29.501 [3].
- The<apiName> shall be "vae-service-continuity”.
- The<apiVersion> shall be"v1".
- The <api SpecificResourceUriPart> shall be set as described in clause 6.5.3.

6.5.2 Usage of HTTP

6.5.2.1 General

Support of HTTP/1.1 (IETF RFC 7230 [12], IETF RFC 7231 [13], IETF RFC 7232 [14], IETF RFC 7233 [15],

IETF RFC 7234 [16] and IETF RFC 7235 [17]) over TLS (IETF RFC 5246 [18]) is mandatory and support of HTTP/2
as specified in clause 5 of 3GPP TS 29.500 [2] is recommended. A V2X application specific server desiring to use
HTTP/2 shall use the HT TP upgrade mechanism to negotiate applicable HTTP version as described in

IETF RFC 7540 [5].

HTTP/2, shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [2].

An OpenAPI [6] specification of HTTP messages and content bodies for the VAE_ServiceContinuity is contained in
Annex A.6.

6.5.2.2 HTTP standard headers

6.5.2.2.1 General
See clause 5.2.2 of 3GPP TS 29.500 [2] for the usage of HT TP standard headers.

6.5.2.2.2 Content type

JSON, IETF RFC 8259 [7], shall be used as content type of the HTTP bodies specified in the present specification as
specified in clause 5.4 of 3GPP TS 29.500 [2]. The use of the JSON format shall be signalled by the content type
"application/json”.

ETSI



3GPP TS 29.486 version 16.3.0 Release 16 61 ETSI TS 129 486 V16.3.0 (2021-04)

6.5.2.3 HTTP custom headers

6.5.2.3.1 General

The mandatory HT TP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [2] shall be applicable.
6.5.3 Resources

6.5.3.1 Overview

{apiRoot}/vae-service-continuity/<apiVersion>

/geo-areas

Figure 6.5.3.1-1: Resource URI structure of the VAE_ServiceContinuity API
Table 6.5.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 6.5.3.1-1: Resources and methods overview

HTTP
method
Resource name Resource URI or Description
custom
operation
GET Query the Individual Geographical
Individual Geographical Area |/geo-areas/{geold} Area resource.
6.5.3.2 Resource: Individual Geographical Area

6.5.3.2.1 Description

This resource represents the individual geographical arearesource in the VAE Server.

6.5.3.2.2 Resource Definition
Resource URI: {apiRoot}/vae-ser vice-continuity/<apiV er sion>/geo-ar eas/{geol d}

This resource shall support the resource URI variables defined in table 6.5.3.2.2-1.

Table 6.5.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.5.1
apiVersion [string See clause 6.5.1
geold string Geographical area id.
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This method shall support the URI query parameters specified in table 6.5.3.2.3.1-1.

Table 6.5.3.2.3.1-1: URI query parameters supported by the GET method on this resource

Name Data type P |Cardinality Description Applicability
service-id V2xServiceld M (1 V2X service id
supp-feat SupportedFeat | O |0..1 To filter irrelevant responses related to
ures unsupported features.

This method shall support the request data structures specified in table 6.5.3.2.3.1-2 and the response data structures and
response codes specified in table 6.5.3.2.3.1-3.

Table 6.5.3.2.3.1-2: Data structures supported by the GET Request Body on this resource

Data type P | Cardinality Description

n/a

Table 6.5.3.2.3.1-3: Data structures supported by the GET Response Body on this resource

Data type P | Cardinality | Response Description
codes
V2xServicelnfo M (1 200 OK An individual geographical area resource including the
designated V2X service id is returned successfully.

NOTE:  The mandatory HTTP error status codes for the GET method listed in table 5.2.7.1-1 of 3GPP TS 29.500 [2]
shall also apply.

6.5.3.2.4 Resource Custom Operations

None.

6.5.4  Custom Operations without associated resources

There are no custom operations without associated resources supported on VAE_ServiceContinuity.

6.5.5 Notifications

Notifications are not applicable for the current Release.

6.5.6 Data Model

6.5.6.1 General

This clause specifies the application data model supported by the API.
Table 6.5.6.1-1 specifies the data types defined for the VAE_ServiceContinuity API.

Table 6.5.6.1-1: VAE_ServiceContinuity specific Data Types

Data type Section Description Applicability
defined
V2xServicelnfo 6.5.6.2.2
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Table 6.5.6.1-2 specifies data types re-used by the VAE_ServiceContinuity service based interface protocol from other
specifications, including a reference to their respective specifications and when needed, a short description of their use
within the VAE_ServiceContinuity service based interface.

Table 6.5.6.1-2: VAE_ServiceContinuity re-used Data Types

Data type Reference Comments Applicability
V2xServiceld 6.1.6.3.2 Defines a V2X service ID.
6.5.6.2 Structured data types
6.5.6.2.1 Introduction

This clause defines the structures to be used in resource representations.

6.5.6.2.2 Type: V2xServicelnfo

Table 6.5.6.2.2-1: Definition of type V2xServicelnfo

Attribute name Data type P |Cardinality Description Applicability
servicelds array(V2xServic | M |1..N Indicates a list of supported V2X
eld) service identifiers.
suppFeat SupportedFeatu | C |0..1 Indicates the features supported by
res the service consumer and VAE server.
It shall be included if the query
request includes supported features.

6.5.6.3 Simple data types and enumerations

6.5.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the
previous clauses.

6.5.6.3.2 Simple data types
The simple data types defined in table 6.5.6.3.2-1 shall be supported.

Table 6.5.6.3.2-1: Simple data types

Type Name Type Definition Description Applicability

6.5.7 Error Handling

6.5.7.1 General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [2].

For the VAE_ServiceContinuity Service API, HTTP error responses shall be supported as specified in subclause 4.8 of
3GPPTS29.501 [3].

Protocol errors and application errors specified in table 5.2.7.2-1 of 3GPP TS 29.500 [2] shall be supported for an
HTTP method if the corresponding HT TP status codes are specified as mandatory for that HTTP method in
table 5.2.7.1-1 of 3GPP TS 29.500 [2].

In addition, the requirements in the following subclauses are applicable for the VAE_ServiceContinuity Service API.
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6.5.7.2 Protocol Errors

In this Release of the specification, there are no additional protocol errors applicable for the VAE_ServiceContinuity
API.

6.5.7.3 Application Errors
The application errors defined for the VAE_ServiceContinuity service are listed in Table 6.5.7.3-1.

Table 6.5.7.3-1: Application errors

Application Error HTTP status code Description

6.5.8 Feature negotiation

The optional featuresin table 6.5.8-1 are defined for the VAE_ServiceContinuity API. They shall be negotiated using
the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [2].

Table 6.5.8-1: Supported Features

Feature number Feature Name Description

7 Security

TLS (IETF RFC 5246 [24]) shall be used to support the security communication between the VAE server and the V2X
application specific server over Vsinterface, and also between different VAE servers over VAE-E interface. The access
to the VAE service APIs shall be authorized by means of OAuth2 protocol (see IETF RFC 6749 [23]), based on local
configuration, using the "Client Credentials" authorization grant. If OAuth2 is used, aclient, prior to consuming
services offered by the VAE service APIs, shall obtain a"token™" from the authorization server.
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Annex A (normative):
OpenAPI specification

Al General

This Annex is based on the OpenAPI 3.0.0 specification [6] and provides corresponding representations of al APIs
defined in the present specification.

NOTE 1: An OpenAPIs representation embeds JSON Schema representations of HT TP message bodies.

This Annex shall take precedence when being discrepant to other parts of the specification with respect to the encoding
of information elements and methods within the API(s).

NOTE 2: The semantics and procedures, as well as conditions, e.g. for the applicability and allowed combinations
of attributes or values, not expressed in the OpenAPI definitions but defined in other parts of the
specification also apply.

Informative copies of the OpenAPI specification files contained in this 3GPP Technical Specification are available on a
Git-based repository, that uses the GitLab software version control system (see clause 5B of the 3GPP TS 21.900 [8]
and clause 5.3.1 of the 3GPP TS 29.501 [3] for further information).

A.2 VAE MessageDelivery API

openapi: 3.0.0
i nfo:
version: 1.0.0
title: VAE_MessageDelivery
description: |
APl for VAE Message Delivery Service
© 2020, 3GPP Organizational Partners (ARI B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.
ext er nal Docs:
description: 3GPP TS 29.486 V16.1.0 V2X Application Enabler (VAE) Services
url: "http://ww. 3gpp. org/ftp/ Specs/archivel 29_seri es/ 29. 486/"'
security:
- {1
- oAuth2d ientCredentials: []
servers:
- url: '{api Root}/vae-nessage-delivery/vl'
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501
pat hs:
/ subscri ptions:
post :
sunmary: Create a new Individual Message Delivery Data Subscription resource
operationld: Createlndividual MessageDel i ver yDat aSubscri pti on
tags:
- Message Delivery Data Subscriptions (Collection)
r equest Body:
required: true

content:
application/json:
schena:
$ref: '#/ conponents/schemas/ MessageDel i verySubscri pti onDat a'
responses:
'201":
description: The subscription was created successfully.
content:
application/json:
schena:
$ref: '#/ conponents/schemas/ MessageDel i verySubscri pti onDat a'
headers:
Locati on:

description: 'Contains the URI of the newly created resource'
required: true
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schena:
type: string

' 400" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400
'401":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 403"
' 404" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404"
"411":

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 411"
'413":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 413"
'415' :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 415’
'429':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 429"
' 500" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 500’
' 503" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503"
defaul t:

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ responses/ def aul t'

cal | backs:

upl i nkMessageDel i very:
" {$request. body#/ notifUri}':
post :
request Body:
requi red: true

content:

application/json:

schema:
$ref: '#/ conponents/schenmas/ Upl i nkMessageDel i veryDat a'
responses:

1204 :

description: No Content, Notification was successful
' 400" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400
"401":

$ref: ' TS29571_ CommonDat a. yan #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 403"
'404' :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
411" :

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ 411’
'413':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 413"
'415' :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 415'
'429':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 429'
' 500" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500
' 503" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
defaul t:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ def aul t'

/ subscriptions/{subscriptionld}:
get:
summary: Get an existing individual Message Delivery Subscription resource
operationld: Readl ndivi dual MessageDel i verySubscri pti on

tags:

- I'ndividual Message Delivery Subscription (Docunent)
par anet ers:

- name: subscriptionld

in: path

description: String identifying a subscription to the Individual Message Delivery
Subscri ption

required: true

schema:
type: string
responses:
'200':
description: The subscription information is returned.
content:
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application/json:
schena:
$ref: '#/ conponents/schemas/ MessageDel i verySubscri pti onDat a'

'433?%: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
'4gggf: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 401
'4g§?f: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403
'4gfgf: ' TS29571_ComonbDat a. yani #/ conponent s/ r esponses/ 404
'42??%: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 406
'4§??f: ' TS29571_CommonbDat a. yani #/ conponent s/ r esponses/ 429
'Sg??%: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
Sg?ef: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 503

del de;?gif.'TSZQS?l_CbnnDnData.yani#/conponents/responses/default

el ete:

summary: Del ete an individual Message Delivery Subscription resource
operationld: Del eteMessageDel i verySubscription

tags:

- I'ndividual Message Delivery Subscription (Docunent)
paraneters

- nanme: subscriptionld

in: path

description: String identifying a subscription to the Individual Message Delivery
Subscri ption

required: true

schema:
type: string
responses

' 204

description: The subscription was term nated successfully.
' 400

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 400
'401"

$ref: ' TS29571_ CommonDat a. yanl #/ conponent s/ r esponses/ 401
' 403"

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 403
' 404’

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404
' 429

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429
' 500

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
' 503"

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503
defaul t:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ def aul t

/ subscri ptions/ {subscriptionld}/ nessage-deliveries
post :
sunmary: VAE Message delivery resource create service Operation
tags:
- nessage deliveries collection (Collection)
operationld: CreateDownlinkMessageDelivery
par anmet ers
- name: subscriptionld
in: path
description: String identifying a subscription to the Individual Message Delivery
Subscri ption
required: true
schena:
type: string
r equest Body:
content:
application/json
schena
$ref: ' #/ conponents/schenas/ Downl i nkMessageDel i ver yDat a
required: true
responses
‘201
description: Downlink Message Delivery Resource Created
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header s:
Locati on:
description: 'Contains the URI of the newy created resource'
required: true

schema:
type: string
content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Downl i nkMessageDel i ver yDat a'

' 400" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400
'401":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ 403’
' 404" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
"411":

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 411"
'413":

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 413"
'415':

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 415’
'429':

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 429'
' 500" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 500’
' 503" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
defaul t:

description: Unexpected error
/ subscriptions/{subscriptionld}/nessage-deliveries/{dlDeliveryld}:
get:
summary: VAE Message delivery resource Read service Qperation
tags:
- I'ndividual downlink nessage delivery (Docunent)
operationld: Readl ndivi dual Downl i nkMessageDel i very
par amet ers
- name: subscriptionld
in: path
description: String identifying a subscription to the Individual Message Delivery
Subscri ption
required: true
schema:
type: string
- nane: dlDeliveryld
in: path
description: ldentifier of a downlink nmessge delivery resource
required: true

schema:
type: string
responses:

'200':

description: OK Resource representation is returned

content:

application/json:
schema:
$ref: ' #/ conponents/schenas/ Downl i nkMessageDel i ver yDat a'

' 400" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
' 401" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403'
' 404" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 404’
' 406" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 406"
'429':

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
' 503" :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 503’
defaul t:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ def aul t'

del et e:
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summary: VAE Message delivery resource delete service Operation
tags:
- Individual nessage delivery (Docunent)
operationld: Del eteMessageDelivery
par anet ers
- name: subscriptionld
in: path
description: String identifying a subscription to the Individual Message Delivery
Subscri ption
required: true
schena
type: string
- name: dl Deliveryld
in: path
required: true
description: Unique ID of the nessage delivery to be del eted

schema:
type: string
responses:

'204":

description: No Content (Successful deletion of the existing subscription)
' 400" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 400’
'401":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 403’
' 404" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 404"
'429':

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 429'
' 500" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 500’
' 503" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503"
defaul t:

description: Unexpected error
conponents:
securitySchemnes:
oAut h2d i ent Credenti al s:
type: oaut h2
flows:
clientCredential s:

tokenUrl: ' {tokenUrl}'

scopes: {}
schemas:
Downl i nkMessageDel i ver yDat a:
type: object
properties:
uel d:
$ref: ' #/ component s/ schemas/ V2xUel d'
groupl d:
$ref: '#/ conponents/schemas/ V2xG oupl d'
duration:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenas/ Dat eTi ne'
geol d:
$ref: '#/ conponents/schemas/ Geol d'
payl oad:
$ref: ' #/ conponents/schenas/ V2xMessagePayl oad'
required:
- payl oad

MessageDel i verySubscri pti onDat a:
type: object
properties:
appSer | d:
$ref: '#/ conponents/schenas/ AppServerld'
servi cel d:
$ref: ' #/ conponent s/ schemas/ V2xServi cel d'
geol d:
$ref: '#/ conponents/schemas/ Geol d'
notifUri:
$ref: ' TS29571 CormmonDat a. yani #/ conponent s/ schemas/ Uri '
request Test Noti fi cati on:
type: bool ean
description: Set to true by the NF service consuner to request the VAE server to send a
test notification as defined in clause 6.1.5.3. Set to false or onitted otherwi se.
websockNot i f Confi g:
$ref: ' TS29122_CommonDat a. yam #/ conponent s/ schemas/ WebsockNot i f Confi g'
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suppFeat :
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- appSerld
- serviceld
- notifUri
Upl i nkMessageDel i ver yDat a:
type: object
properties:
resourceUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
uel d:
$ref: '#/ conponents/schenmas/ V2xUel d'
geol d:
$ref: '#/ conponents/schemas/ Geol d'
payl oad:
$ref: '#/ conponents/schemas/ V2xMessagePayl oad'
required:
- resourcelri
- ueld
- payl oad
AppServer | d:
type: string
V2xUel d:
type: string
V2xG oupl d:
type: string
V2xServi cel d:
type: string
Geol d:
type: string
V2xMessagePayl oad:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Byt es'

A.3  VAE_FileDistribution API

openapi: 3.0.0
i nfo:
version: 1.0.0
title: VAE_FileDistribution
description: |
APl for VAE File Distribution Service
© 2020, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.
ext er nal Docs:
description: 3GPP TS 29.486 V16.1.0 V2X Application Enabler (VAE) Services
url: "http://ww. 3gpp. org/ ftp/ Specs/archivel/ 29_seri es/ 29. 486/
security:
- {1
- oAuth2d ientCredentials: []
servers:
- url: '{api Root}/vae-file-distribution/vl'
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501

pat hs:
/file-distributions:
post :
sunmary: VAE File Distributions resource create service Operation
tags:

- file distributions collection (Docunent)
operationld: CreateFileDistributions
r equest Body:

content:

application/json:
schema:
$ref: ' #/ conponents/schenas/FileDistributionData'
required: true

responses:
'201":
description: File Distribution Resource Created
headers:
Locati on:

description: 'Contains the URI of the newy created resource'
required: true
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schena:
type: string
content:
application/json:
schema:
$ref: '#/ conponents/schenas/FileDistributionData'

' 400" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 400
"401":

$ref: 'TS29122_CommonDat a. yan #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 403'
' 404" :

$ref: 'TS29122_CommonDat a. yam #/ conponent s/ r esponses/ 404"
'411":

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 411’
'413":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 413"
'415' :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 415’
'429':

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429"
' 500" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 500’
' 503" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 503"
defaul t:

description: Unexpected error
[file-distributions/{distributionld}:
get:
summary: Get an existing individual file distribution resource
operationld: Readlndividual Fil eD stribution
tags:
- Individual File Distribution (Docunent)
par anet er s:
- nanme: distributionld
in: path
description: ldentifier of a file distribution resource
required: true

schema:
type: string
responses:
'200':
description: OK Resource representation is returned
content:
application/json:
schema:
$ref: '#/ conponents/schenas/FileDistributionData'
' 400" :
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 400
'401":
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401"
' 403" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403"
' 404" :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 406" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 406"
'429':
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
' 503" :
$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 503’
defaul t:
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ def aul t'
del ete:
summary: VAE File Distribution resource delete service Operation
tags:

- Individual file distribution (Docunent)
operationld: DeleteFileDistribution
par anmeters:
- nane: distributionld
in: path
required: true
description: Unique ID of the file distribution to be del eted
schema:
type: string
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responses:

'204":

description: The subscription was term nated successfully.
' 400" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400'
'401":

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403"
' 404" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
'429':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 429'
' 500" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 500
' 503" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
defaul t:

description: Unexpected error

conponent s:

securitySchenes:
oAut h2d i ent Credenti al s:

type: oauth2
flows:
clientCredential s:
tokenUrl: ' {tokenUrl}’
scopes: {}
schemas:
Fi |l eDi stributionData:
type: object
properties:
groupl d:
$ref: ' TS29486_VAE _MessageDel i very. yanl #/ conponent s/ schenmas/ V2xG oupl d'
fileLists:
type: array
itens:
$ref: ' #/ conponents/schemas/Fil eList'

mnltenms: 1
servi ced ass:

type: string
geoAr ea:
$ref: 'TS29572_N nf _Locati on. yam #/ conponent s/ schemas/ Geogr aphi cAr ea’

maxBitrate:

$ref:

maxDel ay

$ref:

' TS29571_CommonDat a. yam #/ conmponent s/ schermas/ Bi t Rat e’

' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Ui nt eger’

suppFeat :

$ref:
required:

' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Suppor t edFeat ur es’

- filelLists
- geoArea

- maxBitrate
- maxDel ay

Fi | eLi st:
type:

obj ect

properties:

fileUri:
$ref:

' TS29571_CommonDat a. yan #/ conponent s/ schemas/ Uri '

fileD splayUri:

$ref:

' TS29571_CommonDat a. yam #/ conponent s/ schermas/ Uri '

fil eEar Fet chTi ne:

$ref:

' TS29571_CommonDat a. yan #/ conponent s/ schenmas/ Dat eTi ne’

fileLat FetchTi ne:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
fileSize:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenas/ Ui nt eger’

fileStatus:

$ref:

' #/ conponent s/ schenas/ Fi | eSt at us’
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conpl eti onTi ne:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Dat eTi ne'
keepUpdat el nt erval :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Dur at i onSec'
uni Avai l ability:
type: bool ean
fil eRepetition:
type: integer
required:
- fileUri
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- fileDi splayUri

- fileEarFetchTime
- fileLatFetchTinme
- fileStatus

- conpl etionTine

- keepUpdat el nt er val

Fi |l eSt at us:
anyCf :
- type: string
enum

- PENDI NG
- FETCHED
- PREPARED
- TRANSM TTI NG
- SENT

- type: string

A.4  VAE_ApplicationRequirement API

openapi: 3.0.0
i nfo:
version: 1.0.0
title: VAE_ApplicationRequirenent
description: |
APl for VAE Application Requirement Service
© 2020, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO).
Al rights reserved.
ext er nal Docs:
description: 3GPP TS 29.486 V16.1.0 V2X Application Enabler (VAE) Services
url: "http://ww. 3gpp. org/ ftp/ Specs/archivel/ 29_seri es/ 29. 486/
security:
- {1
- OAuth2d ientCredentials: []
servers:
- url: '{api Root}/vae-app-req/vl
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29. 501

pat hs:
[ application-requirenents:
post :
sunmary: VAE _Application_Requirements resource create service Operation
tags:

- application requirenents collection (Docunent)
operationld: CreateApplicati onRequirenent
r equest Body:

content:

application/json:
schema:
$ref: '#/ conponents/schemas/ Appl i cati onRequi renent Dat a'
required: true

responses:
'201':
description: Application Requirement Resource Created
headers:
Locati on:

description: 'Contains the URI of the newly created resource'
required: true

schena:
type: string
content:
application/json:
schena:
$ref: '#/ conponents/schemas/ Appl i cati onRequi renent Dat a'
' 400" :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400
'401":
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401"
' 403" :
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 403"
' 404" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404"
"411":

$r ei‘ . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
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' 4é?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 4éfef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
Sg?ef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503"
de;?::‘? K TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ def aul t'
cal | backs:

Not i f yNet wor kResour ce
" {$request. body#/ notifUri}":
post :
request Body:
required: true

content:

application/json:

schema:
$ref: '#/ conponents/schenas/ AppRegNotification'
responses:

' 204

description: No Content, Notification was succesfull
' 400" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 400’
401

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403'
' 404’

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 404’
'411

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 411"
'413'

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 413’
'415'

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 415'
' 429’

$ref: ' TS29571_ CommonDat a. yan #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 500
' 503" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 503’
defaul t:

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t
[ application-requirenent/{requirenentld}:
get:
summary: VAE Application Requirement resource read service Qperation
tags:
- Individual application requirenent (Docunent)
operationld: ReadApplicationRequirenent
par amet ers:
- name: requirenentld
in: path
description: ldentifier of an application requirenent resource
required: true

schema:
type: string
responses:

' 200" :

description: OK Resource representation is returned

content:

application/json:
schema:
$ref: ' #/ conponent s/ schemas/ Appl i cati onRequi r enent Dat a'

' 400" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 400
"401"

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403"
' 404’

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 406" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 406’
'429':
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$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 429’

' Sg?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
ngef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 503"
de;?g“ K TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ def aul t'
delsﬁtnen.ary: VAE Application Requirement resource delete service Operation
t ags:

- Individual application requirenment (Docunent)
operationld: Del eteApplicationRequirenent
par anmet ers:
- name: requirenentld
in: path
required: true
description: Unique ID of the application requirenment to be del eted

schema:
type: string
responses:

'204":

description: The subscription was term nated successfully.
' 400" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 400’
'401':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 403’
'404' :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404"
'429':

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500
' 503" :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 503’
defaul t:

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'
conponents:
securitySchenes:
oAut h2Cl i ent Credenti al s:
type: oaut h2
flows:
clientCredentials:
tokenUrl: ' {tokenUrl}"'
scopes: {}
schemas:
Appl i cati onRequi r ement Dat a:
type: object
properties:
uel d:
$ref: ' TS29486_VAE_MessageDel i very. yam #/ conponent s/ schemas/ V2xUel d'
groupl d:
$ref: ' TS29486_VAE MessageDel i very. yam #/ conponent s/ schemas/ V2xG oupl d'
durati on:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Dat eTi ne'
servicel d:
$ref: ' TS29486_VAE MessageDel i very. yam #/ conponent s/ schemas/ V2xSer vi cel d'
appRequi renent :
$ref: ' #/ conponents/schenas/ Appl i cati onRequirenent’
notifUri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
request Test Noti fi cati on:
type: bool ean
description: Set to true by the NF service consuner to request the VAE server to send a
test notification as defined in clause 6.3.5.3. Set to false or onitted otherw se.
websockNot i f Confi g:
$ref: ' TS29122_ CormmonDat a. yani #/ conponent s/ schenmas/ WebsockNot i f Confi g'
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- serviceld
- appRequi r enent
- notifUri
Appl i cati onRequi rement :
type: object
properties:
servi celLevel :
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$ref: '#/ conponents/schenas/ Servi ceLevel'
AppReqNot i fi cati on:
type: object
properties:
resourcelri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ Uri '
resul t:
$ref: '#/ conponents/schemas/ ReservationResul t'
required:
- resourcelri
- result
Servi celLevel :
anyCf :
- type: string
enum
- HCG&H
- MEDI UM
- LOW
- type: string
Reservati onResul t:
anyCf :
- type: string
enum
- SUCCESSFUL
- FAI LURE
- type: string

A.5 VAE_DynamicGroup API

openapi: 3.0.0
i nfo:
version: 1.0.0
title: VAE_Dynam cG oup
description: |
VAE_Dynani c_G oup Service
© 2020, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
Al rights reserved.
ext er nal Docs:
description: 3GPP TS 29.486 V16.1.0 V2X Application Enabler (VAE) Services
url: "http://ww. 3gpp. org/ftp/ Specs/archivel/ 29_series/ 29. 486/"'
security:
- {}
- OAuth2d ientCredentials: []
servers:
- url: '{api Root}/vae-dynam c-group/vl'
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause clause 4.4 of 3GPP TS 29.501

pat hs:
/ group-configurations:
post:
summary: VAE Dynamni ce_G oup resource create service Qperation
tags:

- application requirenments collection (Docunent)
operationld: CreateG oupConfiguration
request Body:

content:

application/json:
schema:
$ref: ' #/ conponent s/ schemas/ G oupConfi gurati onDat a'
required: true

responses:
1201 :
description: Application Requirenment Resource Created
headers:
Locati on:

description: 'Contains the URI of the newy created resource'
required: true

schema:
type: string
content:
application/json:
schema:

$ref: '#/ conponents/schenas/ G oupConfi gurationbData'

ETSI



3GPP TS 29.486 version 16.3.0 Release 16 77 ETSI TS 129 486 V16.3.0 (2021-04)

' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4g}ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 401’
' 4gfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 403’
' 4gfef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’
' 4érlef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 411’
' Aéfef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 413’
' 4éfef : ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 415’
' 4§?ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429’
' 5g(r)ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500°

ngei‘ ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503’
de;?gif K TS29571_ConmmonDat a. yamri #/ conponent s/ responses/ def aul t'

cal | backs:

Noti f yDynam cG oup:
" {$request. body#/ notifUri}":
post :
request Body:
required: true

content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ Dynami cG oupNoti fication'
responses:
'204":
description: No Content, Notification was succesfull
' 400" :
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 400’
'401':
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 401"
' 403" :
$ref: ' TS29571_ CommonDat a. yan #/ conponent s/ r esponses/ 403’
' 404" :
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 404’
"411':
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411"
' 413"
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 413"
'415':
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415'
'429':
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429'
' 500" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
'503":
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 503"
defaul t:

$ref: ' TS29571_CommonDat a. yaml #/ conponent s/ r esponses/ def aul t'
/ group-configuration/{configld}:
get:
summary: VAE Group Configuration resource read service Operation
tags:
- I'ndividual G oup Configuration(Docunent)
operationld: ReadDynam cG oupConfi guration
par anet ers:
- name: configld
in: path
description: ldentifier of an group configuration resource
required: true

schena:
type: string
responses:
'200':
description: OK Resource representation is returned
content:
application/json:
schena:

$ref: ' #/ conponent s/ schemas/ G oupConfi gurati onDat a'
' 400" :

ETSI



3GPP TS 29.486 version 16.3.0 Release 16 78 ETSI TS 129 486 V16.3.0 (2021-04)

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 400’

' 4g}ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 401’
' 4g§ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 403’
' 4gfef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 404’
' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 406’
' 4§?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 429’
' Sg?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500°
Sg?ei‘ ;' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503’
de;?g“ K TS29571_ConmonDat a. yamni #/ conponent s/ responses/ def aul t*
de!sﬁfrreréry: VAE Group Configuration resource delete service Operation
tags:

- I'ndividual group configuration (Documnent)
operationld: Del eteG oupConfiguration
par anet ers:
- nanme: configld
in: path
required: true
description: Unique ID of the group configuration to be del eted

schema:
type: string
responses:

1204 :

description: The subscription was term nated successfully.
' 400" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 400'
' 401" :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 403"
' 404" :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 404’
'429':

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 429'
' 500" :

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 500’
'503":

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 503"
defaul t:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ def aul t'
conponent s:
securitySchemnes:
oAut h2Cl i ent Credenti al s:
type: oaut h2
flows:
clientCredential s:
tokenUrl: '{tokenUrl}'
scopes: {}
schenmas:
G oupConf i gurati onDat a:
type: object
properties:
groupl d:
$ref: ' TS29486_VAE MessageDel i very. yan #/ conponent s/ schemas/ V2xG oupl d'
definition:
type: string
| eader | d:
$ref: ' TS29486_VAE _MessageDel i very. yam #/ conponent s/ schemas/ V2xUel d'
notifUri:
$ref: ' TS29571 CormmonDat a. yani #/ conponent s/ schemas/ Uri '
dur ati on:
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ schenas/ Dat eTi e’
request Test Noti fi cati on:
type: bool ean
description: Set to true by the NF service consuner to request the VAE server to send a
test notification as defined in clause 6.4.5.3. Set to false or omtted otherwi se.
websockNot i f Confi g:
$ref: 'TS29122_ CommonDat a. yani #/ conponent s/ schemas/ WebsockNot i f Confi g'
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
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required
- groupld
- definition
- leaderld
- notifUri
Dynam cG oupNot i ficati on
type: object
properties:
resourcelri:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
j oi nedUel ds:
type: array
items:
$ref: ' TS29486_VAE_MessageDel i very. yam #/ conponent s/ schemas/ V2xUel d
mnltens: 1

| ef t Uel ds
type: array
itens:

$ref: ' TS29486_VAE_MessageDel i very. yani #/ conponent s/ schenas/ V2xUel d
mnltens: 1
required
- resourceUri

A.6  VAE_ServiceContinuity API

openapi: 3.0.0
info
version: 1.0.0
title: VAE Service Continuity
descri ption:
APl for VAE Service Continuity Service
© 2020, 3GPP Organizational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA, TTO)
Al rights reserved
ext er nal Docs
description: 3GPP TS 29.486 V16.1.0 V2X Application Enabler (VAE) Services
url: "http://ww. 3gpp. org/ ftp/ Specs/archivel/29_seri es/ 29. 486/
security:
- {1
- OAuth2d ientCredentials: []
servers:
- url: '{api Root}/vae-service-continuity/vl
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29.501

pat hs:
/ geo- ar eas/ { geol d}
get:
summary: VAE service continuity query service operation
t ags:

- I'ndividual geographical area (Docunent)
operationld: QueryServiceContinuity
paraneters
- nane: geold
in: path
description: ldentifier of a geographical area
required: true
schena:
type: string
- nane: service-id
in: query
description: ldentifier of a V2X service
required: true
schena
$ref: ' TS29486_VAE_MessageDel i very. yam #/ conponent s/ schemas/ V2xSer vi cel d
- name: supp-feat
in: query
description: To filter irrelevant responses related to unsupported features
schena
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ Suppor t edFeat ur es
responses
' 200'
description: OK Resource representation is returned
content:
application/json
schena
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$ref: ' #/ conponent s/ schemas/ V2xSer vi cel nf o'

' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’

' 4g}ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’

' 4g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’

' 4g?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’

' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 406’

' 4é?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’

' 5‘g(r)ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500'
ngei‘ © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 503"

de;?:” K TS29571_CommonDat a. yanl #/ conponent s/ responses/ def aul t'

conmponent s:

securitySchenes:
oAut h2d i ent Credenti al s:
type: oauth2
flows:
clientCredential s:
tokenUrl: ' {tokenUrl}’
scopes: {}
schenas:
V2xSer vi cel nf o:
type: object
properties:
servi cel ds:
type: array
itens:
$ref: ' TS29486_VAE MessageDel i very. yam #/ conponent s/ schemas/ V2xSer vi cel d'
mnltems: 1
suppFeat :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
required:
- servicelds
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Annex B (informative):
Change history

Change history
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193604 and editorial changes from Rapporteur
2019-10 |CT3#106 Inclusion of C3-193142, C3-194143, C3-194309, C3-194417, C3- 0.2.0
194311 and editorial changes from Rapporteur
2019-11 |CT3#107 Inclusion of C3-195320, C3-195102, C3-195321, C3-195322, C3- 0.3.0
195323, C3-195407 and editorial changes from Rapporteur
2020-02 |CT3#108 Inclusion of C3-201341, C3-201342, C3-201343, C3-201344, C3- 0.4.0
e 201345, C3-201453, C3-201454, C3-201455 and editorial changes
from Rapporteur
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2020-06 [CT#88e |CP-201251 |0003 -| F |Correction to DELETE method of VAE_FileDistribution API 16.1.0
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