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1. Introduction
<Introduction part (optional)>
2. Reason for Change
VAE_V2X_Application_Requirement shall be defined.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TS <TS number and version>.

* * * First Change * * * *
[bookmark: _Toc22025051][bookmark: _Toc510696596][bookmark: _Toc22025068]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 a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to 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 Interchange Format".
[8]	3GPP TR 21.900: "Technical Specification Group working methods".
[11]	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 xMB reference point between Content Provider and BM-SC".
[x1]	IETF RFC 6455: "The Websocket Protocol".
[x2]	3GPP TS 29.122: "T8 reference point for Northbound APIs".
* * * Next Change * * * *
5.4	VAE_V2X_Application_Requirement Service
[bookmark: _Toc22025069]5.4.1	Service Description
This API enables the V2X application specific server to communicate with the VAE server to provide V2X application requirement to the underlying 3GPP network.
[bookmark: _Toc22025070]5.4.2	Service Operations
[bookmark: _Toc22025071]5.4.2.1	Introduction
The VAE_V2X_Application_Requirement service supports following service operations:
- V2X_Application_Requirement
[bookmark: _Toc22025072]5.4.2.2	V2X_Application_Requirement 
[bookmark: _Toc22025073]5.4.2.2.1	General
The V2X_Application_Requirement service operation is used to provide V2X application requirement to underlying 3GPP network.
[bookmark: _Toc22025074]5.4.2.2.2	V2X_Application_Requirement


Figure 5.4.2.2.2-1: V2X_Application_Requirement
When the NF service consumer (e.g. V2X application specific server) needs to distribute the file to the V2X UEs, the NF service consumer shall send the POST method as step 1 of the figure 6.3.3.2-1 to request to create an "Individual Application Requirement".
The NF service consumer shall include V2xApplicationRequirementData 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 shall include (if available) in V2xApplicationRequirementData data structure:
-	The V2X Group ID within the "groupId" attribute;
-	The V2X UE ID within the "ueId" attribute;
-	The duration within the "duration" attribute;
-	notification URI within the "notifUri" attribute;
-	The service Id within the "serviceId" attribute; and
-	V2X application requirement within the "appRequirement" attribute.
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 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 Application Requirement resource locally.
* * * Next Change * * * *
[bookmark: _Toc510696649][bookmark: _Toc22025125]6.3	VAE_V2X_Application_Requirement API 
[bookmark: _Toc22025126]6.3.1	Introduction
The VAE_V2X_Application_Requirement shall use the VAE_V2X_Application_Requirement API.
The request URI used in HTTP request from the NF service consumer towards the VAE Server shall have the structure defined in clause 4.4.1 of 3GPP TS 29.501 [3], i.e.:
{apiRoot}/<apiName>/{apiVersion}/<apiSpecificResourceUriPart>
with the following components:
-	The {apiRoot} shall be set as described in 3GPP TS 29.501 [3].
-	The <apiName> shall be "vae-v2x-application-requirement".
-	The {apiVersion} shall be "v1".
-	The <apiSpecificResourceUriPart> shall be set as described in clause 6.3.3.
[bookmark: _Toc22025127]6.3.2	Usage of HTTP
[bookmark: _Toc22025128]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 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_V2X_Application_Requirement is contained in Annex A.
[bookmark: _Toc22025129]6.3.2.2	HTTP standard headers
[bookmark: _Toc22025130]6.3.2.2.1	General
See clause 5.2.2 of 3GPP TS 29.500 [2] for the usage of HTTP standard headers.
[bookmark: _Toc22025131]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".
[bookmark: _Toc22025132]6.3.2.3	HTTP custom headers
[bookmark: _Toc22025133]6.3.2.3.1	General
The mandatory HTTP custom header fields specified in clause 5.2.3.2 of 3GPP TS 29.500 [2] shall be applicable.
[bookmark: _Toc22025134]6.3.3	Resources 
[bookmark: _Toc22025135]6.3.3.1	Overview

[bookmark: _GoBack]
Figure 6.3.3.1-1: Resource URI structure of the VAE_V2X_Application_Requirement 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
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	Application Requirements
	{apiRoot}/
vae-v2x-application-requirement/
v1/application-requirements
	POST
	Create a new Individual Application Requirements resource for a V2X UE or V2X group ID.

	Individual Application Requirement
	{apiRoot}/
vae-v2x-application-requirement/
v1/application-requirements /{requirementId}
	GET
	Read the Individual Application Requirements resource.

	
	
	DELETE
	Delete the Individual Application Requirements resource.



[bookmark: _Toc22025136]6.3.3.2	Resource: Application Requirements
[bookmark: _Toc22025137]6.3.3.2.1	Description
This resource represents the collection of the individual Application Requirement resources created in the VAE Server.
[bookmark: _Toc22025138]6.3.3.2.2	Resource Definition
Resource URI: {apiRoot}/vae-v2x-application-requirement/v1/application-requirements
This resource shall support the resource URI variables defined in table 6.3.3.2.2-1.
Table 6.3.3.2.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See clause 6.1.1

	apiVersion
	See clause 6.1.1



[bookmark: _Toc22025139]6.3.3.2.3	Resource Standard Methods
[bookmark: _Toc22025140]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

	V2xApplicationRequirementData
	M
	1
	Parameters to create an individual Application Requirement resource.



Table 6.3.3.2.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	V2xApplicationRequirementData
	O
	0..1
	201 Created
	An individual Application Requirement resource for the V2X UE 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 3GPP TS 29.500 [2] shall also apply.



[bookmark: _Toc22025141]6.3.3.2.4	Resource Custom Operations
None.
[bookmark: _Toc22025142]6.3.3.3	Resource: Individual Application Requirement 
[bookmark: _Toc22025143]6.3.3.3.1	Description
The individual Application Requirement resource represents an individual Application Requirement created in the VAE Server and associated with the V2X UE ID or V2X group ID.
[bookmark: _Toc22025144]6.3.3.3.2	Resource definition
Resource URI: {apiRoot}/vae-v2x-application-requirement/v1/application-requirements/{requirementId}
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
	Definition

	apiRoot
	See clause 6.1

	requirementId
	Unique identifier of the individual Application Requirement resource for the V2X UE ID or the V2X group ID.



[bookmark: _Toc22025145]6.3.3.3.3	Resource Standard Methods
[bookmark: _Toc22025146]6.3.3.3.3.1	GET
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 codes
	Description

	V2xApplicationRequirementData
	M
	1
	200 OK
	An individual Application Requirement resource 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.



[bookmark: _Toc22025147]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
	
	
	



Table 6.3.3.3.3.2-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	n/a
	
	
	200 OK
	

	ProblemDetails
	M
	1
	404 Not Found
	Indicates the delete of subscription has failed due to application error. 


[bookmark: _Toc22025148]6.3.3.4	Resource Custom Operations
None.
[bookmark: _Toc22025149]6.3.4	Custom Operations without associated resources 
There are no custom operations without associated resources supported on VAE_V2X_Application_Requirement.
[bookmark: _Toc22025150]6.3.5	Notifications
[bookmark: _Toc22025151]6.3.5.1	General
The VAE server and NF service consumer shall support the delivery of Notifications using a separate HTTP 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 [x1]) as described in clause 6.1.5.4.
[bookmark: _Toc11247283][bookmark: _Toc19871239]6.3.5.2	Notification Delivery using a separate HTTP connection
The descriptions in clause 5.2.5.2 of 3GPP TS 29.122 [x2] apply with following differences:
-	description of SCS/AS applies to the NF service consumer;
-	description of SCEF applies to the VAE server; and
-	"notificationDestination" attribute is replaced by the "notifUri" attribute.
[bookmark: _Toc11247284][bookmark: _Toc19871240]6.3.5.3	Notification Test Event
The descriptions in clause 5.2.5.3 of 3GPP TS 29.122 [x2] apply with following differences:
-	description of SCS/AS applies to the NF service consumer; and
-	description of SCEF applies to the VAE server.
[bookmark: _Toc11247285][bookmark: _Toc19871241]6.3.5.4	Notification Delivery using Websocket
The descriptions in clause 5.2.5.3 of 3GPP TS 29.122 [x2] apply with following differences:
-	description of SCS/AS applies to the NF service consumer; and
-	description of SCEF applies to the VAE server.
6.3.5.5	Methods
[bookmark: _Toc22025152]Table 6.3.5.5-1: Methods
	Custom operation URI
	Mapped HTTP method
	Description

	{Notification URI}/notify
	POST
	Notify the result of the network resource adaptation corresponding to the V2X application requirement.


6.3.5.6	Network Resource Adaptation Notification
[bookmark: _Toc20401892]6.3.5.6.1	Description
This notification 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

	AppReqNotification
	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 codes
	Description

	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.



[bookmark: _Toc22025154]6.3.6	Data Model
[bookmark: _Toc22025155]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_V2X_Application_Requirement API.

Table 6.3.6.1-1: VAE_V2X_Application_Requirement specific Data Types
	Data type
	Section defined
	Description
	Applicability

	ApplicationRequirement
	6.3.6.2.3
	
	

	AppReqNotification
	6.3.6.2.4
	
	

	V2xApplicationRequirementData
	6.3.6.2.2
	
	

	
	
	
	



Table 6.3.6.1-2 specifies data types re-used by the VAE_V2X_Application_Requirement 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_V2X_Application_Requirement service based interface. 
Table 6.3.6.1-2: VAE_V2X_Application_Requirement 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 [x2]
	Represents a notification that can be sent to test whether a chosen notification mechanism works.
	Notification_test_event

	Uinteger
	3GPP TS 29.571 [11]
	
	

	Uri
	3GPP TS 29.571 [11]
	URI.
	

	V2xGroupId
	6.1.6.3.2
	
	

	V2xServiceID
	6.1.6.3.2
	The V2X service ID to which the V2X message belongs to
	

	V2xUeId
	6.1.6.3.2
	Identifier of the destination V2X UE
	

	WebsockNotifConfig
	3GPP TS 29.122 [x2]
	Pepresents configuration for the delivery of notifications over Websockets.
	Notification_websocket



[bookmark: _Toc22025156]6.3.6.2	Structured data types
[bookmark: _Toc22025157]6.3.6.2.1	Introduction
This clause defines the structures to be used in resource representations. 
[bookmark: _Toc22025158]6.3.6.2.2	Type: V2xApplicationRequirementData
Table 6.3.6.2.2-1: Definition of type V2xApplicationRequirementData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	ueId
	V2xUeId
	C
	0..1
	Indicates a UE ID for which the V2X message is addressed.
	

	groupId
	V2xGroupId
	C
	0..1
	Indicates a group ID for which the V2X message is addressed.
	

	serviceId
	V2xServiceId
	M
	1
	The V2X service ID for which application requirement corresponds to.
	

	appRequirement
	ApplicationRequirement
	M
	1
	The requirement for application change. E.g. service levels for application service.
	

	notifUri
	Uri
	M
	1
	Identifies the recipient of V2X application requirement notification sent by the VAE server.
	

	duration
	DateTime
	O
	0..1
	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
	

	requestTestNotification
	boolean
	O
	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

	websockNotifConfig
	WebsockNotifConfig
	O
	0..1
	Configuration parameters to set up notification delivery over Websocket protocol as defined in clause 6.3.5.4.
	Notification_websocket

	suppFeat
	SupportedFeatures
	C
	0..1
	Indicates the features supported by the service consumer. It shall be included in the first interaction. 
	

	NOTE:	Either the "ueId" attribute or "groupId" attribute shall be included.



[bookmark: _Toc22025159]6.3.6.2.3	Type: ApplicationRequirement
Table 6.3.6.2.3-1: Definition of type ApplicationRequirement
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	serviceLevel
	Uinteger
	O
	0..1
	Indicates a service level for application service.
	



Editor’s note: Other information of the application requirement is FFS.
Editor’s note: The date type of serviceLevel is FFS.

[bookmark: _Toc22025160]6.3.6.2.4	Type: AppReqNotification
Table 6.3.6.2.4-1: Definition of type AppReqNotification
	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
	string
	M
	1
	The result of the network resource adaptation corresponding to the V2X application requirement.
	


Editor’s note: The data type of the result attribute is FFS.
[bookmark: _Toc22025161]6.3.6.3	Simple data types and enumerations
[bookmark: _Toc22025162]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.
[bookmark: _Toc22025163]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

	
	
	
	



[bookmark: _Toc22025164]6.3.6.3.3	Enumeration: <EnumType1>

[bookmark: _Toc22025165]6.3.6.3.4	Enumeration: <EnumType2>
And so on if there are more enumerations to define.
[bookmark: _Toc510696647][bookmark: _Toc22025120]6.3.7	Error Handling
This clause will include a reference to the general error handling principles specified in TS 29.501, and further specify any general error handling aspect specific to the API, if any Error handling specific to each method (and resource) is specified in clauses 6.1.3. and 6.1.4. 
[bookmark: _Toc22025121]6.3.7.1	General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [2].
[bookmark: _Toc22025122]6.3.7.2	Protocol Errors

[bookmark: _Toc22025123]6.3.7.3	Application Errors
The application errors defined for the VAE_V2X_Application_Requirement service are listed in Table 6.3.7.3-1.

Table 6.3.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	
	
	


[bookmark: _Toc492899751][bookmark: _Toc492900030][bookmark: _Toc492967832][bookmark: _Toc492972920][bookmark: _Toc492973140][bookmark: _Toc493774060][bookmark: _Toc508285804][bookmark: _Toc508287269][bookmark: _Toc510696648][bookmark: _Toc22025124]6.3.8	Feature negotiation
The optional features in table 6.3.8-1 are defined for the VAE_V2X_Application_Requirement 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

	x
	Notification_test_event
	The testing of notification connection is supported according to clause 6.3.5.3.

	y
	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.



* * * End of Changes * * * *
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