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* * * First Change * * * *
[bookmark: _Toc516763949]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 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[5]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[6]	3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".
[7]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces; Stage 3".
[8]	ECMA-262: "ECMAScript® Language Specification", https://www.ecma-international.org/ecma-262/5.1/.
[9]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[10]	OpenAPI Initiative, "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.0.md.
[11]	IETF RFC 7807: "Problem Details for HTTP APIs".
[12]	3GPP TS 23.003: "Numbering, Addressing and Identification".
[13]	IETF RFC 6902: "JavaScript Object Notation (JSON) Patch".
[14]	IETF RFC 6901: "JavaScript Object Notation (JSON) Pointer".
[15]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[16]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[17]	IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".
[18]	IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace".
[19]	IETF RFC 7232: "Hypertext Transfer Protocol (HTTP/1.1): Conditional Requests".
[20]	IETF RFC 7234: "Hypertext Transfer Protocol (HTTP/1.1): Caching".
[21]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".
[X]	IETF RFC 2782: "A DNS RR for specifying the location of services (DNS SRV)".
* * * Next Change * * * *
[bookmark: _Toc516764044]6.1.6.2.2	Type: NFProfile
Table 6.1.6.2.2-1: Definition of type NFProfile
	Attribute name
	Data type
	P
	Cardinality
	Description

	nfInstanceID
	NfInstanceId
	M
	1
	Unique identity of the NF Instance.

	nfType
	NFType
	M
	1
	Type of Network Function

	nfStatus
	NFStatus
	M
	1
	Status of the NF Instance

	plmn
	PlmnId
	O
	0..1
	PLMN of the Network Function

	sNssais
	array(Snssai)
	O
	0..N
	NSSAIs of the Network Function

	nsiList
	array(string)
	O
	0..1
	NSI identities of the Network Function

	fqdn
	Fqdn
	C
	0..1
	FQDN of the Network Function (NOTE 1, NOTE 2)

	interPlmnFqdn
	Fqdn
	C
	0..1
	If the NF needs to be discoverable by other NFs in a different PLMN, then an FQDN that is used for inter PLMN routing as specified in 3GPP TS 23.003 [12] shall be registered with the NRF.

	ipv4Addresses
	array(Ipv4Addr)
	C
	0..N
	IPv4 address(es) of the Network Function (NOTE 1, NOTE 2)

	ipv6Addresses
	array(Ipv6Addr)
	C
	0..N
	IPv6 address(es) of the Network Function (NOTE 1, NOTE 2)

	ipv6Prefixes
	array(Ipv6Prefix)
	C
	0..N
	IPv6 prefix of the Network Function (NOTE 1, NOTE 2)

	priority
	integer
	O
	0..1
	Priority (relative to other NFs of the same type) in the range of 0-65535, to be used for NF selection; lower values indicate a higher priority. If priority is also present in the nfServiceList parameters, those will have precedence over this value. (See NOTE Y).
The NRF may overwrite the received priority value when exposing an NFProfile with the Nnrf_NFDiscovery service.

	capacity
	integer
	O
	0..1
	Static capacity information in the range of 0-65535, expressed as a weight relative to other NF instances of the same type; if capacity is also present in the nfServiceList parameters, those will have precedence over this value. (See NOTE Y)Static capacity information, expressed as a weight relative to other NF instances of the same type

	load
	integer
	O
	0..1
	Dynamic load information, ranged from 0 to 100, indicates the current load percentage of the NF.

	locality
	string
	O
	0..1
	Operator defined information about the location of the NF instance (e.g. geographic location, data center) (NOTE 3)

	udrInfo
	UdrInfo
	O
	0..1
	Specific data for the UDR (ranges of SUPI, group ID …)

	udmInfo
	UdmInfo
	O
	0..1
	Specific data for the UDM (ranges of SUPI, group ID…)

	ausfInfo
	AusfInfo
	O
	0..1
	Specific data for the AUSF (ranges of SUPI, group ID…)

	amfInfo
	AmfInfo
	O
	0..1
	Specific data for the AMF (AMF Set ID, …)

	smfInfo
	smfInfo
	O
	0..1
	Specific data for the SMF (DNN's, …)

	upfInfo
	UpfInfo
	O
	0..1
	Specific data for the UPF (S-NSSAI, DNN, SMF serving area, interface…)

	pcfInfo
	PcfInfo
	O
	0..1
	Specific data for the PCF

	bsfInfo
	BsfInfo
	O
	0..1
	Specific data for the BSF

	nfServices
	array(NFService)
	O
	0..N
	List of NF Service Instances

	NOTE 1:	At least one of the addressing parameters (fqdn, ipv4address, ipv6adress and ipv6Prefix) shall be included in the NF Profile.
NOTE 2:	If the type of Network Function is UPF, the addressing information is for the UPF N4 interface.
NOTE 3:	A requester NF may use this information to select a NF instance (e.g. a NF instance preferably located in the same data center).
NOTE Y: 	The capacity and priority parameters, if present, are used for NF selection and load balancing. The priority and capacity attributes shall be used for NF selection in the same way that priority and weight are used for server selection as defined in IETF RFC 2782 [X]



Editor's Note:	The attributes related to specific NFs are not complete yet. Also, it is FFS whether NF-specific parameters are needed at NF service instance level. 
[bookmark: _Toc516764045]6.1.6.2.3	Type: NFService
Table 6.1.6.2.3-1: Definition of type NFService
	Attribute name
	Data type
	P
	Cardinality
	Description

	serviceInstanceID
	string
	M
	1
	Unique ID of the service instance within a given NF Instance

	serviceName
	string
	M
	1
	Name of the service instance (e.g. "nudm-sdm")

	version
	array(NFServiceVersion)
	M
	1..N
	The API versions supported by the NF Service and if available, the corresponding retirement date of the NF Service.

	schema
	string
	M
	1
	Protocol schema (e.g. "http", "https")

	fqdn
	Fqdn
	O
	0..1
	FQDN of the NF where the service is hosted (see NOTE 1)

	interPlmnFqdn
	Fqdn
	O
	0..1
	If the NF service needs to be discoverable by other NFs in a different PLMN, then an FQDN that is used for inter PLMN routing as specified in 3GPP TS 23.003 [12] may be registered with the NRF (see NOTE 1).

	ipEndPoints
	array(IpEndPoint)
	O
	0..N
	IP address(es) and port information of the Network Function (including IPv4 and/or IPv6 address) where the service is listening for incoming service requests (see NOTE 1)

	apiPrefix
	string
	O
	0..1
	Optional path segment(s) used to construct the {apiRoot} variable of the different API URIs, as described in 3GPP TS 29.501 [3], subclause 4.4.1

	defaultNotificationSubscriptions
	array(DefaultNotificationSubscription)
	O
	0..N
	Notification endpoints for different notification types.

	allowedPlmns
	array(PlmnId)
	O
	0..N
	PLMNs allowed to access the service instance

	allowedNfTypes
	array(NFType)
	O
	0..N
	Type of the NFs allowed to access the service instance

	allowedDomains
	array(string)
	O
	0..N
	Pattern (regular expression according to the ECMA-262 dialect [8]) representing the NF domain names allowed to access the service instance.

	allowedNssais
	array(Snssai)
	O
	0..N
	NSSAI of the allowed slices to access the service instance

	priority
	integer
	O
	0..1
	Priority (relative to other services of the same type) in the range of 0-65535, to be used for NF Service selection; lower values indicate a higher priority. (See NOTE Y) .
The NRF may overwrite the received priority value when exposing an NFProfile with the Nnrf_NFDiscovery service.

	capacity
	integer
	O
	0..1
	Static capacity information in the range of 0-65535, expressed as a weight relative to other services of the same type. (See NOTE Y)Static capacity information, expressed as a weight relative to other services of the same type

	load
	integer
	O
	0..1
	Dynamic load information, ranged from 0 to 100, indicates the current load percentage of the NF Service.

	supportedFeatures
	SupportedFeatures
	O
	0..1
	Supported Features of the NF Service instance

	NOTE 1:	If the fqdn, interPlmnFqdn and ipEndpoint attributes are not present, the FQDN and IP address related attributes from the NF Profile shall be used to construct the API URIs of this service.
NOTE Y: 	The capacity and priority parameters, if present, are used for NF selection and load balancing. The priority and capacity attributes shall be used for NF selection in the same way that priority and weight are used for server selection as defined in IETF RFC 2782 [X]



* * * Next Change * * * *
[bookmark: _Toc516764109]6.2.6.2.3	Type: NFProfile
Table 6.2.6.2.3-1: Definition of type NFProfile
	Attribute name
	Data type
	P
	Cardinality
	Description

	nfInstanceID
	NfInstanceId
	M
	1
	Unique identity of the NF Instance.

	nfType
	NFType
	M
	1
	Type of Network Function

	plmn
	PlmnId
	O
	0..1
	PLMN of the Network Function

	sNssais
	array(Snssai)
	O
	0..N
	NSSAIs of the Network Function

	nsiList
	array(string)
	O
	0..N
	List of NSIs of the Network Function

	fqdn
	Fqdn
	C
	0..1
	FQDN of the Network Function (NOTE 1, NOTE 3)

	ipv4Addresses
	array(Ipv4Addr)
	C
	0..N
	IPv4 address(es) of the Network Function (NOTE 1)

	ipv6Addresses
	array(Ipv6Addr)
	C
	0..N
	IPv6 address(es) of the Network Function (NOTE 1)

	ipv6Prefixes
	array(Ipv6Prefix)
	C
	0..N
	IPv6 prefix of the Network Function (NOTE 1)

	capacity
	integer
	O
	0..1
	Static capacity information in the range of 0-65535, expressed as a weight relative to other NF instances of the same type; if capacity is also present in the nfServiceList parameters, those will have precedence over this value. (See NOTE 2)

	load
	integer
	O
	0..1
	Latest known load information of the NF ranged from 0 to 100 in percentage (See NOTE 4)

	locality
	string
	O
	0..1
	Operator defined information about the location of the NF instance (e.g. geographic location, data center)

	priority
	integer
	O
	0..1
	Priority (relative to other NFs of the same type) in the range of 0-65535, to be used for NF/Service selection; lower values indicate a higher priority. If priority is also present in the nfServiceList parameters, those will have precedence over this value. (See NOTE 2)

	udrInfo
	UdrInfo
	O
	0..1
	Specific data for the UDR (ranges of SUPI, …)

	udmInfo
	UdmInfo
	O
	0..1
	Specific data for the UDM

	ausfInfo
	AusfInfo
	O
	0..1
	Specific data for the AUSF

	amfInfo
	AmfInfo
	O
	0..1
	Specific data for the AMF (AMF Set ID, …)

	smfInfo
	smfInfo
	O
	0..1
	Specific data for the SMF (DNN's, …)

	upfInfo
	UpfInfo
	O
	0..1
	Specific data for the UPF (S-NSSAI, DNN, SMF serving area, …)

	pcfInfo
	PcfInfo
	O
	0..1
	Specific data for the PCF

	bsfInfo
	BsfInfo
	O
	0..1
	Specific data for the BSF

	nfServices
	array(NFService)
	O
	0..N
	List of NF Service Instances

	NOTE 1:	At least one of the addressing parameters (fqdn, ipv4address, ipv6adress and ipv6Prefix) shall be included in the NF Profile.
NOTE 2: 	The capacity and priority parameters, if present, are used for NF selection and load balancing. The priority and capacity attributes shall be used for NF selection in the same way that priority and weight are used for server selection as defined in IETF RFC 2782 [X]NFs with a lower priority value shall be selected before NFs with a higher priority value; for NFs with equal priority value, the selection shall consider the relative capacity (weight) value of the NFs.
NOTE 3: 	If the requester-plmn in the query parameter is different from the PLMN of the discovered NF, then the fqdn attribute value shall contain the interPlmnFqdn value registered by the NF during NF registration (see subclause 6.1.6.2.2).
NOTE 4: 	The usage of the load parameter by the NF service consumer is implementation specific, e.g. be used for NF selection and load balancing, together with other parameters.



[bookmark: _Toc516764110]6.2.6.2.4	Type: NFService
Table 6.2.6.2.4-1: Definition of type NFService
	Attribute name
	Data type
	P
	Cardinality
	Description

	serviceInstanceID
	string
	M
	1
	Unique ID of the service instance within a given NF Instance

	serviceName
	string
	M
	1
	Name of the service instance (e.g. "udm-sdm")

	version
	array(NFServiceVersion)
	M
	1..N
	The API versions supported by the NF Service and if available, the corresponding retirement date of the NF Service.

	schema
	string
	M
	1
	Protocol schema (e.g. "http", "https")

	fqdn
	string
	O
	0..1
	FQDN of the NF where the service is hosted (see NOTE 1, NOTE 3)

	ipEndPoints
	array(IpEndPoint)
	O
	0..N
	IP address(es) and port information of the Network Function (including IPv4 and/or IPv6 address) where the service is listening for incoming service requests (see NOTE 1)

	apiPrefix
	string
	O
	0..1
	Optional path segment(s) used to construct the {apiRoot} variable of the different API URIs, as described in 3GPP TS 29.501 [3], subclause 4.4.1 (optional deployment-specific string that starts with a "/" character)

	defaultNotificationSubscriptions
	array(DefaultNotificationSubscription)
	O
	0..N
	Notification endpoints for different notification types.

	capacity
	integer
	O
	0..1
	Static capacity information in the range of 0-65535, expressed as a weight relative to other services of the same type. (See NOTE 2)

	load
	integer
	O
	0..1
	Latest known load information of the NF Service, ranged from 0 to 100 in percentage. (See NOTE 4)

	priority
	integer
	O
	0..1
	Priority (relative to other services of the same type) in the range of 0-65535, to be used for NF/ Service selection; lower values indicate a higher priority. (See NOTE 2)

	supportedFeatures
	SupportedFeatures
	O
	0..1
	Supported Features of the NF Service instance

	NOTE 1:	If both the fqdn and ipEndpoint attributes are not present, the FQDN and IP address related attributes from the NF Profile shall be used to construct the API URIs of this service.
NOTE 2: 	The capacity and priority parameters, if present, are used for service selection and load balancing. The priority and capacity attributes shall be used for NF selection in the same way that priority and weight are used for server selection as defined in IETF RFC 2782 [X]NF Service Instances with a lower priority value shall be selected before NF Service Instances with a higher priority value; for NF Service Instances with equal priority value, the selection shall consider the relative capacity (weight) value of the NF Service Instances.
NOTE 3: 	If the requester-plmn in the query parameter is different from the PLMN of the discovered NF Service, then the fqdn attribute value, if included shall contain the interPlmnFqdn value registered by the NF Service during NF registration (see subclause 6.1.6.2.3).
NOTE 4: 	The usage of the load parameter by the NF service consumer is implementation specific, e.g. be used for NF service selection and load balancing, together with other parameters.



* * * Next Change * * * *
[bookmark: _Toc516764118]Annex A (normative):	OpenAPI specification
[bookmark: _Toc516764119]A.1	General 
[bookmark: _Hlk512244573]This Annex specifies the formal definition of the Nnrf Service API(s). It consists of OpenAPI 3.0.0 specifications, in YAML format.
[bookmark: _Toc516764120]A.2	Nnrf_NFManagement API
openapi: 3.0.0
info:
  version: '1.PreR15.0.0'
  title: 'NRF NFManagement Service'
  description: 'NRF NFManagement Service'
security:
  - oAuth2Clientcredentials: []
paths:
  /nf-instances:
    get:
      summary: Retrieves a collection of NF Instances
      operationId: GetNFInstances
      tags:
        - NF Instances (Store)
      parameters:
        - name: nf-type
          in: query
          description: Type of NF
          required: false
          schema:
            $ref: '#/components/schemas/NFType'
        - name: limit
          in: query
          description: How many items to return at one time
          required: false
          schema:
            type: integer
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                type: array
                items:
                  $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        '404':
          description: Not Found
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
        default:
          description: Unexpected error
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
  /nf-instances/{nfInstanceID}:
    get:
      summary: Read the profile of a given NF Instance
      operationId: GetNFInstance
      tags:
        - NF Instance ID (Document)
      parameters:
        - name: nfInstanceID
          in: path
          description: Unique ID of the NF Instance
          required: true
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/NFProfile'
        '403':
          description: Forbidden
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
        default:
          description: Unexpected error
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
    put:
      summary: Register a new NF Instance
      operationId: RegisterNFInstance
      tags:
        - NF Instance ID (Document)
      parameters:
        - name: nfInstanceID
          in: path
          required: true
          description: Unique ID of the NF Instance to register
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
      requestBody:
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/NFProfile'
        required: true
      responses:
        '200':
          description: OK (Profile Replacement)
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/NFProfile'
        '201':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/NFRegistrationData'
        '400':
          description: Bad request
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
        '500':
          description: Internal Server Error
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
        default:
          description: Unexpected error
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
    patch:
      summary: Update NF Instance profile
      operationId: UpdateNFInstance
      tags:
        - NF Instance ID (Document)
      parameters:
        - name: nfInstanceID
          in: path
          required: true
          description: Unique ID of the NF Instance to update
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
      requestBody:
        content:
          application/json-patch+json:
            schema:
              type: array
              items:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PatchItem'
        required: true
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/NFProfile'
        default:
          description: Unexpected error
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
    delete:
      summary: Deregisters a given NF Instance
      operationId: DeregisterNFInstance
      tags:
        - NF Instance ID (Document)
      parameters:
        - name: nfInstanceID
          in: path
          required: true
          description: Unique ID of the NF Instance to deregister
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
      responses:
        '204':
          description: Expected response to a successful deregistration
  /subscriptions:
    post:
      summary: Create a new subscription
      operationId: CreateSubscription
      tags:
        - Subscriptions (Collection)
      requestBody:
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/SubscriptionData'
        required: true
      responses:
        '201':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/SubscriptionData'
        default:
          description: Unexpected error
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
      callbacks:
        onNFStatusEvent:
          '{$request.body#/nfStatusNotificationUri}':
            post:
              requestBody:
                description: Notification Payload
                content:
                  application/json:
                    schema:
                      $ref: '#/components/schemas/NotificationData'
              responses:
                '200':
                  description: Expected response to a successful callback processing
  /subscriptions/{subscriptionID}:
    delete:
      summary: Deletes a subscription
      operationId: RemoveSubscription
      tags:
        - Subscription ID (Document)
      parameters:
        - name: subscriptionID
          in: path
          required: true
          description: Unique ID of the subscription to remove
          schema:
            type: string
      responses:
        '204':
          description: Expected response to a successful subscription removal
components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows: 
        clientCredentials: 
          tokenUrl: '/oauth2/token'
          scopes: {}
  schemas:
    NFProfile:
      type: object
      required:
        - nfInstanceId
        - nfType
        - nfStatus
      properties:
        nfInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        nfType:
          $ref: '#/components/schemas/NFType'
        nfStatus:
          $ref: '#/components/schemas/NFStatus'
        plmn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
        sNssais:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        nsiList:
          type: array
          items:
            type: string
        fqdn:
          $ref: '#/components/schemas/Fqdn'
        interPlmnFqdn:
          $ref: '#/components/schemas/Fqdn'
        ipv4Addresses:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'
        ipv6Addresses:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Addr'
        ipv6Prefixes:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Prefix'
        priority:
          type: integer
          minimum: 0
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        capacity:
          type: integer
          minimum: 0
          maximum: 65535
        load:
          type: integer
          minimum: 0
          maximum: 100
        locality:
          type: string
        udrInfo:
          $ref: '#/components/schemas/UdrInfo'
        udmInfo:
          $ref: '#/components/schemas/UdmInfo'
        ausfInfo:
          $ref: '#/components/schemas/AusfInfo'
        amfInfo:
          $ref: '#/components/schemas/AmfInfo'
        smfInfo:
          $ref: '#/components/schemas/SmfInfo'
        upfInfo:
          $ref: '#/components/schemas/UpfInfo'
        pcfInfo:
          $ref: '#/components/schemas/PcfInfo'
        bsfInfo:
          $ref: '#/components/schemas/BsfInfo'
        nfServices:
          type: array
          items:
            $ref: '#/components/schemas/NFService'
    NFService:
      type: object
      required:
        - serviceInstanceId
        - serviceName
        - version
        - schema
      properties:
        serviceInstanceId:
          type: string
        serviceName:
          type: string
        version:
          type: array
          items:
            $ref: '#/components/schemas/NFServiceVersion'
        schema:
          type: string
        fqdn:
          $ref: '#/components/schemas/Fqdn'
        interPlmnFqdn:
          $ref: '#/components/schemas/Fqdn'
        ipEndPoints:
          type: array
          items:
            $ref: '#/components/schemas/IpEndPoint'
        apiPrefix:
          type: string
        defaultNotificationSubscriptions:
          type: array
          items:
            $ref: '#/components/schemas/DefaultNotificationSubscription'
        allowedPlmns:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
        allowedNfTypes:
          type: array
          items:
            $ref: '#/components/schemas/NFType'
        allowedNfDomains:
          type: array
          items:
            type: string
        allowedNssais:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        priority:
          type: integer
          minimum: 0
          maximum: 65535
        capacity:
          type: integer
          minimum: 0
          maximum: 65535
        load:
          type: integer
          minimum: 0
          maximum: 100
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
    NFType:
      anyOf:
        - type: string
          enum:
            - NRF
            - UDM
            - AMF
            - SMF
            - AUSF
            - NEF
            - PCF
            - SMSF
            - NSSF
            - UDR
            - LMF
            - GMLC
            - 5G_EIR
            - SEPP
            - UPF
            - N3IWF
            - AF
            - UDSF
            - BSF
            - CHF
        - type: string
    Fqdn:
      type: string
    IpEndPoint:
      type: object
      properties:
        ipv4Address:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'
        ipv6Address:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Addr'
        ipv6Prefix:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Prefix'
        transport:
          $ref: '#/components/schemas/TransportProtocol'
        port:
          type: integer  
    SubscriptionData:
      type: object
      required:
        - nfStatusNotificationUri
      properties:
        nfStatusNotificationUri:
          type: string
        reqNotifEvents:
          type: array
          items:
            $ref: '#/components/schemas/NotificationEventType'
        plmnId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
        subscrCondition:
          oneOf:
            - type: object
              properties:
                nfInstanceId:
                  $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
            - type: object
              properties:
                nfType:
                  $ref: '#/components/schemas/NFType'
                serviceName:
                  type: string
                nfSetId:
                  type: string
    UdrInfo:
      type: object
      properties:
        groupId:
          type: string
        supiRanges:
          type: array
          items:
            $ref: '#/components/schemas/SupiRange'
        gpsiRanges:
          type: array
          items:
            $ref: '#/components/schemas/IdentityRange'
        externalGroupIdentityfiersRanges:
          type: array
          items:
            $ref: '#/components/schemas/IdentityRange'
        supportedDataSets:
          type: array
          items:
            $ref: '#/components/schemas/DataSetId'
    SupiRange:
      type: object
      properties:
        start:
          type: string
        end:
          type: string
        pattern:
          type: string
    IdentityRange:
      type: object
      properties:
        start:
          type: string
        end:
          type: string
        pattern:
          type: string
    DataSetId:
      anyOf:
        - type: string
          enum:
            - SUBSCRIPTION
            - POLICY
            - EXPOSURE
            - APPLICATION
        - type: string    
    UdmInfo:
      type: object
      properties:
        groupId:
          type: string
        supiRanges:
          type: array
          items:
            $ref: '#/components/schemas/SupiRange'
        gpsiRanges:
          type: array
          items:
            $ref: '#/components/schemas/IdentityRange'
        externalGroupIdentityfiersRanges:
          type: array
          items:
            $ref: '#/components/schemas/IdentityRange'
        routingIndicator:
          type: string
    AusfInfo:
      type: object
      properties:
        groupId:
          type: string
        supiRanges:
          type: array
          items:
            $ref: '#/components/schemas/SupiRange'
        routingIndicator:
          type: string
    AmfInfo:
      type: object
      required:
        - amfSetId
        - amfRegionId
        - guamiList
      properties:
        amfSetId:
          type: string
        amfRegionId:
          type: string
        guamiList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'
        taiList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Tai'
        backupInfoAmfFailure:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'
        backupInfoAmfRemoval:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'
    SmfInfo:
      type: object
      required:
        - dnnList
      properties:
        dnnList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        taiList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Tai'
        pgwFqdn:
          $ref: '#/components/schemas/Fqdn'
    UpfInfo:
      type: object
      required:
        - sNssaiUpfInfoList
      properties:
        sNssaiUpfInfoList:
          type: array
          items:
            $ref: '#/components/schemas/SnssaiUpfInfoItem'
          minItems: 1
        smfServingArea:
          type: array
          items:
            type: string
        interfaceUpfInfoList:
          type: array
          items:
            $ref: '#/components/schemas/InterfaceUpfInfoItem'
    SnssaiUpfInfoItem:
      type: object
      required:
        - sNssai
        - dnnUpfInfoList
      properties:
        sNssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        dnnUpfInfoList:
          type: array
          items:
            $ref: '#/components/schemas/DnnUpfInfoItem'
          minItems: 1
    DnnUpfInfoItem:
      type: object
      required:
        - dnn
      properties:
        dnn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
    InterfaceUpfInfoItem:
      type: object
      required:
        - interfaceType
      properties:
        interfaceType:
          $ref: '#/components/schemas/UPInterfaceType'
        ipv4EndpointAddress:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'
        ipv6EndpointAddress:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Addr'
        ipv6EndpointPrefix:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Prefix'
        endpointFqdn:
            $ref: '#/components/schemas/Fqdn'
        networkInstance:
          type: string
    UPInterfaceType:
      anyOf:
        - type: string
          enum:
            - N3
            - N6
            - N9
        - type: string
    PcfInfo:
      type: object
      properties:
        dnnList:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
    BsfInfo:
      type: object
      properties:
        ipv4AdddressRanges:
          type: array
          items: 
            $ref: '#/components/schemas/Ipv4AddressRange'
        Ipv6PrefixRanges:
          type: array
          items: 
            $ref: '#/components/schemas/Ipv6PrefixRange'
    Ipv4AddressRange:
      type: object
      properties:
        start:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'
        end:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'
    Ipv6PrefixRange:
      type: object
      properties:
        start:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Prefix'
        end:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Prefix'
    DefaultNotificationSubscription:
      type: object
      required:
        - notificationType
        - callbackUri
      properties:
        notificationType:
          $ref: '#/components/schemas/NotificationType'
        callbackUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        n1MessageClass:
          $ref: 'TS29518_Namf_Communication.yaml#/components/schemas/N1MessageClass'
        n2InformationClass:
          $ref: 'TS29518_Namf_Communication.yaml#/components/schemas/N2InformationClass'
    NotificationType:
      anyOf:
        - type: string
          enum:
            - N1_MESSAGES
            - N2_INFORMATION
            - LOCATION_NOTIFICATION
        - type: string
    TransportProtocol:
      anyOf:
        - type: string
          enum:
            - TCP
        - type: string
    NotificationEventType:
      anyOf:
        - type: string
          enum:
            - NF_REGISTERED
            - NF_DEREGISTERED
            - NF_PROFILE_CHANGED
        - type: string    
    NotificationData:
      type: object
      required:
        - event
        - nfInstanceUri
      properties:
        event:
          $ref: '#/components/schemas/NotificationEventType'
        nfInstanceUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        newProfile:
          $ref: '#/components/schemas/NFProfile'
    NFStatus:
      anyOf:
        - type: string
          enum:
            - REGISTERED
            - SUSPENDED
        - type: string
    NFRegistrationData:
      type: object
      required:
        - heartBeatTimer
        - nfProfile
      properties:
        heartBeatTimer:
          type: integer
        nfProfile:
          $ref: '#/components/schemas/NFProfile'
    NFServiceVersion:
      type: object
      required:
        - apiVersionInUri
        - apiFullVersion
      properties:
        apiVersionInUri:
          type: string
        apiFullVersion:
          type: string
        expiry:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
externalDocs:
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[bookmark: _Toc516764121]A.3	Nnrf_NFDiscovery API
openapi: 3.0.0
info:
  version: '1.PreR15.0.0'
  title: 'NRF NFDiscovery Service'
  description: 'NRF NFDiscovery  Service'
security:
  - oAuth2Clientcredentials: []
paths:
  /nf-instances:
    get:
      summary: Search a collection of NF Instances
      operationId: SearchNFInstances
      tags:
        - NF Instances (Store)
      parameters:
        - name: service-names
          in: query
          description: Name of the service offered by the NF
          required: true
          schema:
            type: array
            items:
              type: string
        - name: target-nf-type
          in: query
          description: Type of the target NF
          required: true
          schema:
            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/NFType'
        - name: requester-nf-type
          in: query
          description: Type of the requester NF
          required: true
          schema:
            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/NFType'
        - name: requester-nf-instance-fqdn
          in: query
          description: FQDN of the requester NF
          required: true
          schema:
            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'
        - name: target-plmn
          in: query
          description: Id of the PLMN where the target NF is located
          content:
            application/json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
        - name: requester-plmn
          in: query
          description: Id of the PLMN where the NF issuing the Discovery request is located
          content:
            application/json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
        - name: target-nf-instance-id
          in: query
          description: Identity of the NF instance being discovered
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        - name: hnrf-uri
          in: query
          description: Uri of the home NRF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        - name: snssais
          in: query
          description: Slice info of the target NF
          content:
            application/json:
              schema:
                type: array
                items:
                  $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        - name: dnn
          in: query
          description: Dnn supported by the SMF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        - name: nsi-list
          in: query
          description: NSI IDs that are served by the services being discovered
          schema:
            type: array
            items:
              type: string
        - name: smf-serving-area
          in: query
          schema:
            type: string
        - name: tai
          in: query
          description: Tracking Area Identity
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Tai'
        - name: ecgi
          in: query
          description: EPS Cell Global Identity
          content:
            application/json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'
        - name: ncgi
          in: query
          description: NR Cell Global Identity
          content:
            application/json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
        - name: amf-region-id
          in: query
          description: AMF Region Identity
          schema:
            type: string
        - name: amf-set-id
          in: query
          description: AMF Set Identity
          schema:
            type: string
        - name: guami
          in: query
          description: Guami used to search for an appropriate AMF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'
        - name: supi
          in: query
          description: SUPI of the user
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        - name: ue-ipv4-address
          in: query
          description: IPv4 address of the UE
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'
        - name: ue-ipv6-prefix
          in: query
          description: IPv6 prefix of the UE
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Prefix'
        - name: pgw
          in: query	
          description: PGW FQDN of a combined PGW-C and SMF
          schema:
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        - name: gpsi
          in: query
          description: GPSI of the user
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        - name: external-group-identity
          in: query
          description: external group identifier of the user
          schema:
            type: string
        - name: data-set
          in: query
          description: data set supported by the NF
          schema:
            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/DataSetId'
        - name: routing-indicator
          in: query
          description: routing indicator in SUCI
          schema:
            type: string
        - name: supported-features
          in: query
          description: Features required to be supported by the target NF
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        - name: If-None-Match
          in: header
          description: Validator for conditional requests, as described in IETF RFC 7232, 3.2 
          schema:
            type: string
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/SearchResult'
          headers:
            Cache-Control:
              description: Cache-Control containing max-age, described in IETF RFC 7234, 5.2
              schema:
                type: string
            ETag:
              description: Entity Tag containing a strong validator, described in IETF RFC 7232, 2.3 
              schema:
                type: string
        '400':
          description: Bad Request
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
        '403':
          description: Forbidden
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
        '500':
          description: Internal Server error
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
        default:
          description: Unexpected error
          content:
            application/problem+json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'
components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows: 
        clientCredentials: 
          tokenUrl: '/oauth2/token'
          scopes: {}
  schemas:
    SearchResult:
      type: object
      properties:
        validityPeriod:
          type: integer
        nfInstances:
          type: array
          items:
            $ref: '#/components/schemas/NFProfile'
    NFProfile:
      type: object
      required:
        - nfInstanceId
        - nfType
      properties:
        nfInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        nfType:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/NFType'
        plmn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
        sNssais:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        nsiList:
          type: array
          items:
            type: string
        fqdn:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'
        ipv4Address:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'
        ipv6Address:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Addr'
        ipv6Prefix:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Prefix'
        capacity:
          type: integer
          minimum: 0
          maximum: 65535
        load:
          type: integer
          minimum: 0
          maximum: 100
        locality:
          type: string
        priority:
          type: integer
          minimum: 0
          maximum: 65535
        udrInfo:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/UdrInfo'
        udmInfo:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/UdmInfo'
        ausfInfo:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/AusfInfo'
        amfInfo:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/AmfInfo'
        smfInfo:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/SmfInfo'
        upfInfo:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/UpfInfo'
        pcfInfo:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/PcfInfo'
        bsfInfo:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/BsfInfo'
        nfServices:
          type: array
          items:
            $ref: '#/components/schemas/NFService'
    NFService:
      type: object
      required:
        - serviceInstanceId
        - serviceName
        - version
        - schema
      properties:
        serviceInstanceId:
          type: string
        serviceName:
          type: string
        version:
          type: array
          items:
            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/NFServiceVersion'
        schema:
          type: string
        fqdn:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'
        ipEndPoints:
          type: array
          items:
            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/IpEndPoint'
        apiPrefix:
          type: string
        defaultNotificationSubscriptions:
          type: array
          items:
            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/DefaultNotificationSubscription'
        capacity:
          type: integer
          minimum: 0
          maximum: 65535
        load:
          type: integer
          minimum: 0
          maximum: 100
        priority:
          type: integer
          minimum: 0
          maximum: 65535
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
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openapi: 3.0.0
info:
  version: '1.R15.0.0'
  title: 'NRF OAuth2'
  description: 'NRF OAuth2 Authorization'
paths:
  /oauth2/token:
    post:
      summary: Access Token Request
      operationId: AccessTokenRequest
      tags:
        - Access Token Request
      security:
        - basic: []
      requestBody:
        content:
          application/x-www-form-urlencoded:
            schema:
              type: object
              required:
                - grant_type
              properties:
                grant_type:
                  type: string
                  enum:
                    - client_credentials
                scope:
                  type: string
        required: true
      responses:
        '200':
          description: Successful Access Token Request
          content:
            application/json:
              schema:
                type: object
                required:
                  - access_token
                  - token_type
                properties:
                  access_token:
                    type: string
                  token_type:
                    type: string
                  expires_in:
                    type: integer
                  scope:
                    type: string
          headers:
            Cache-Control:
              $ref: '#/components/headers/cache-control'
            Pragma:
              $ref: '#/components/headers/pragma'
        '400':
          description: Error in the Access Token Request
          content:
            application/json:
              schema:
                type: object
                required:
                  - error
                properties:
                  error:
                    type: string
                    enum:
                      - invalid_request
                      - invalid_client
                      - invalid_grant
                      - unauthorized_client
                      - unsupported_grant_type
                      - invalid_sope
                  error_description:
                    type: string
                  error_uri:
                    type: string
          headers:
            Cache-Control:
              $ref: '#/components/headers/cache-control'
            Pragma:
              $ref: '#/components/headers/pragma'
components:
  securitySchemes:
    basic:
      type: http
      scheme: basic
  headers:
    cache-control:
      required: true
      schema:
        type: string
        enum:
          - no-store
    pragma:
      required: true
      schema:
        type: string
        enum:
          - no-cache
externalDocs:
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