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* * * For Information * * * *

5.2.2.3.2
NF Heart-Beat

Each NF that has previously registered in NRF shall contact the NRF periodically (heart-beat), by invoking the NFUpdate service operation, in order to show that the NF is still operative. 

The time interval at which the NRF shall be contacted is deployment-specific, and it is returned by the NRF to the NF Service Consumer as a result of a successful registration. 

When the NRF detects that a given NF has not updated its profile for a configurable amount of time (longer than the heart-beat interval), the NRF considers the NF as deregistered and its services can no longer be discovered by other NFs via the NFDiscovery service.
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Figure 5.2.2.3.2-1: NF Heart-Beat

1.
The NF Service Consumer shall send a PATCH request to the resource URI representing the NF Instance. The payload body of the PATCH request shall contain a "replace" operation on the "nfStatus" attribute of the NF Profile of the NF Instance, and set it to the value "REGISTERED".


In addition, the NF Service Consumer may also provide the load information of the NF, and/or the load information of the NF associated NF services.
2.
On success, "204 No Content" shall be returned.

EXAMPLE:
PATCH .../nf-instances/4947a69a-f61b-4bc1-b9da-47c9c5d14b64
Content-Type: application/json-patch+json

[

  { "op": "replace", "path": "/nfStatus", "value": "REGISTERED" },

  { "op": "replace", "path": "/load", "value": 50 }
]
HTTP/2 204 No Content

Content-Location: .../nf-instances/4947a69a-f61b-4bc1-b9da-47c9c5d14b64
* * * Next Change * * * *

6.1.3.3.3.3
PATCH
This method updates partially the profile of a given NF instance.

This method shall support the URI query parameters specified in table 6.1.3.3.3.3-1.

Table 6.1.3.3.3.3-1: URI query parameters supported by the PATCH method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	


This method shall support the request data structures specified in table 6.1.3.3.3.3-2 and the response data structures and response codes specified in table 6.1.3.3.3.3-3.
Table 6.1.3.3.3.3-2: Data structures supported by the PATCH Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	PatchDocument


	M
	1
	It contains the list of changes to be made to the profile of the NF Instance, according to the JSON PATCH format specified in IETF RFC 6902 [13].


Table 6.1.3.3.3.3-3: Data structures supported by the PATCH Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	NFProfile
	M
	1
	200 OK
	Upon success, a response body is returned containing the updated profile of the NF Instance.

	n/a
	
	
	204 No Content
	Successful response sent when there is no need to provide a full updated profile of the NF Instance (e.g., in the Heart-Beat operation response described in subclause 5.2.2.3.2).


* * * Next Change * * * *

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'
        '204':

          description: Expected response with empty body
        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'

        capacity:

          type: integer

        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'

        capacity:

          type: integer

        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:

  description: Documentation

  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.510/29510-070.zip'

* * * End of Changes * * * *
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