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1. Reason for Change

S2-183997 specifies that AMF Region ID, AMF Set ID and TAI can be used for AMF discovery. TS 29.510 currently only allows TAI as query parameter, AMF Region ID and AMF Set ID need to be added.

As per S2-183996, an AMF may register GUAMI(s) and TAI(s). AmfInfo data type needs to be updated accordingly.

Since AMF discovery per AMF region is possible, the AMF also needs to register its Region ID in AMF profile.

AMF can be selected based on GUAMI, so Guami needs to be added as a possible query attribute.
AMF backup information is needed in AMF profile.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 29.510 v0.6.0.

* * * Nnrf_NFManagement Service API * * * *

* * * First Change * * * *

6.1.6
Data Model

6.1.6.1
General

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

Table 6.1.6.1-1 specifies the data types defined for the Nnrf service based interface protocol.

Table 6.1.6.1-1: Nnrf_NFManagement specific Data Types
	Data type
	Section defined
	Description

	NFProfile
	6.1.6.2.2
	

	NFService
	6.1.6.2.3
	

	DefaultNotificationSubscription
	6.1.6.2.4
	Data structure for specifying the notifications the NF service subscribes by default along with callback URI.

	IpEndPoint
	6.1.6.2.5
	

	UdrInfo
	6.1.6.2.6
	

	SupiRange
	6.1.6.2.7
	

	AmfInfo
	6.1.6.2.8
	

	SmfInfo
	6.1.6.2.9
	

	UpfInfo
	6.1.6.2.10
	Information related to UPF

	SnssaiUpfInfoItem
	6.1.6.2.11
	

	DnnUpfInfoItem
	6.1.6.2.12
	

	PatchDocument
	6.1.6.2.13
	

	PatchItem
	6.1.6.2.14
	

	SubscriptionData
	6.1.6.2.15
	

	NFSubscriptionData
	6.1.6.2.16
	

	NotificationData
	6.1.6.2.17
	

	NFNotificationData
	6.1.6.2.18
	

	NFRegistrationData
	6.1.6.2.19
	

	Fqdn
	6.1.6.3.2
	

	NFType
	6.1.6.3.3
	

	NotificationType
	6.1.6.3.4
	

	TransportProtocol
	6.1.6.3.5
	

	NotificationEventType
	6.1.6.3.6
	

	NFStatus
	6.1.6.3.7
	


Table 6.1.6.1-2 specifies data types re-used by the Nnrf 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 Nnrf service based interface. 
Table 6.1.6.1-2: Nnrf_NFManagement re-used Data Types
	Data type
	Reference
	Comments

	N1MessageClass
	3GPP TS 29.518 [6]
	The N1 message type

	N2InformationClass
	3GPP TS 29.518 [6]
	The N2 information type

	IPv4Addr
	3GPP TS 29.571 [7]
	

	IPv6Addr
	3GPP TS 29.571 [7]
	

	IPv6Prefix
	3GPP TS 29.571 [7]
	

	Uri
	3GPP TS 29.571 [7]
	

	Dnn
	3GPP TS 29.571 [7]
	

	SupportedFeatures
	3GPP TS 29.571 [7]
	

	Snssai
	3GPP TS 29.571 [7]
	

	PlmnId
	3GPP TS 29.571 [7]
	

	Guami
	3GPP TS 29.571 [7]
	

	Tai
	3GPP TS 29.571 [7]
	


* * * Next Change * * * *

6.1.6.2.8
Type: AmfInfo

Table 6.1.6.2.8-1: Definition of type AmfInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	amfRegionId
	string
	M
	1
	AMF region identifier

	amfSetId
	String
	M
	1
	AMF set identifier.

	guamiList
	array(Guami)
	M
	1..N
	List of supported GUAMIs.

	taiList
	array(Tai)
	O
	0..N
	The list of TAIs the AMF can serve. 

	backupInfoAmfFailure
	array(Guami)
	O
	0..N
	List of GUAMIs for which the AMF acts as a backup for AMF failure.

	backupInfoAmfRemoval
	array(Guami)
	O
	0..N
	List of GUAMIs for which the AMF acts as a backup for planned AMF removal.


* * * Nnrf_NFDiscovery Service API * * * *

* * * Next Change * * * *
6.2.3.2.3
Resource Standard Methods

6.2.3.2.3.1
GET
This operation retrieves a list of NF Instances, and their offered services, currently registered in the NRF, satisfying a number of filter criteria, such as those NF Instances offering a certain service name, or those NF Instances of a given NF type (e.g., AMF).
Table 6.2.3.2.3.1-1: URI query parameters supported by the GET method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	service-names
	array(string)
	M
	1..N
	This IE shall contain an array of service names for which the NRF is queried to provide the list of NF profiles. The NRF shall return the NF profiles that have at least one NF service matching the NF service names in this list. The NF service names returned by the NRF shall be an intersection of the NF service names requested and the NF service names registered in the NF profile.

	target-nf-type
	NFType
	M
	1
	This IE shall contain the NF type of the NF Service Producer being discovered.

	requester-nf-type
	NFType
	M
	1
	This IE shall contain the NF type of the NF Service Consumer that is invoking the Nnrf_NFDiscovery service.

	target-plmn
	PlmnId
	C
	0..1
	This IE shall be included when NF services in a different PLMN need to be discovered. When included, this IE shall contain the PLMN ID of the different PLMN.

	requester-plmn
	PlmnId
	C
	0..1
	This IE shall be included when NF services in a different PLMN need to be discovered. When included, this IE shall contain the PLMN ID of the requester NF.

	Snssais
	array(Snssai)
	O
	0..N
	If included, this IE shall contain the list of S-NSSAI that are served by the services being discovered. The NRF shall use this to identify the NF services that have registered their support for these S-NSSAIs. The NRF shall return the NF profiles that have at least one S-NSSAI matching the S-NSSAIs in this list. The S-NSSAIs included in the NF services returned by the NRF shall be an intersection of the S-NSSAIs requested and the S-NSSAIs registered in the NF profile.

	Dnn
	Dnn
	O
	0..1
	If included, this IE shall contain the DNN for which NF services serving that DNN is discovered. DNN may be included if the target NF type is “SMF” or "UPF".

	smf-serving-area
	String
	O
	0..1
	If included, this IE shall contain the serving area of the SMF. It may be included if the target NF type is "UPF".

	Tai
	Tai
	O
	0..1
	Tracking Area Identity.

	Ecgi
	Ecgi
	O
	0..1
	EPS Cell Global Identity.

	Ncgi
	Ncgi
	O
	0..1
	NR Cell Global Identity.

	amf-region-id
	string
	O
	0..1
	AMF Region Identity.

	amf-set-id
	string
	O
	0..1
	AMF Set Identity.

	guami
	Guami
	O
	0..1
	Guami used to search for an appropriate AMF.
(NOTE)

	Supi
	Supi
	O
	0..1
	If included, this IE shall contain the SUPI of the requester UE to search for an appropriate NF. SUPI may be included if the target NF type is “PCF”, “UDM” or “UDR”.

	supported-features
	SupportedFeatures
	O
	0..1
	List of features required to be supported by the target Network Function.

	NOTE:
If this parameter is present and no AMF supporting the requested GUAMI is available due to AMF Failure or planned AMF removal, the NRF shall return in the response AMF instances acting as a backup for AMF failure or planned AMF removal respectively for this GUAMI.


This method shall support the request data structures specified in table 6.1.3.2.3.1-2 and the response data structures and response codes specified in table 6.1.3.2.3.1-3.
Table 6.2.3.2.3.1-2: Data structures supported by the GET Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	


Table 6.2.3.2.3.1-3: Data structures supported by the GET Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	SearchResult
	M
	1
	200 OK
	The response body contains the result of the search over the list of registered NF Instances.

	ProblemDetails
	M
	1
	400 Bad Request
	The response body contains the error reason of the request message.

	ProblemDetails
	M
	1
	403 Forbidden
	This response shall be returned if the NF Service Consumer is not allowed to discover the NF Service(s) being queried.

	ProblemDetails
	M
	1
	500 Internal Server Error
	The response body contains the error reason of the request message.


* * * Next Change * * * *
6.2.6
Data Model

6.2.6.1
General

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

Data types that may be common to multiple APIs (offered by the same or different NFs) should be specified in a new separate TS (similar approach as for TS 29.230 for Diameter AVPs).

Table 6.2.6.1-1 specifies the data types defined for the Nnrf service based interface protocol.

Table 6.2.6.1-1: Nnrf_NFDiscovery specific Data Types
	Data type
	Section defined
	Description

	SearchResult
	6.2.6.2.2
	

	NFProfile
	6.2.6.2.3
	

	NFService
	6.2.6.2.4
	


Table 6.2.6.1-2 specifies data types re-used by the Nnrf 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 Nnrf service based interface. 
Table 6.2.6.1-2: Nnrf_NFDiscovery re-used Data Types
	Data type
	Reference
	Comments

	Snssai
	3GPP TS 29.571 [7]
	

	PlmnId
	3GPP TS 29.571 [7]
	

	Dnn
	3GPP TS 29.571 [7]
	

	Tai
	3GPP TS 29.571 [7]
	

	Ecgi
	3GPP TS 29.571 [7]
	

	Ncgi
	3GPP TS 29.571 [7]
	

	SupportedFeatures
	3GPP TS 29.571 [7]
	

	Guami
	3GPP TS 29.571 [7]
	

	DefaultNotificationSubscription
	3GPP TS 29.510
	See clause 6.1.6.2.4

	IPEndPoint
	3GPP TS 29.510
	See clause 6.1.6.2.5

	NFType
	3GPP TS 29.510
	See clause 6.1.6.3.3

	UdrInfo
	3GPP TS 29.510
	See clause 6.1.6.2.6

	SupiRange
	3GPP TS 29.510
	See clause 6.1.6.2.7

	AmfInfo
	3GPP TS 29.510
	See clause 6.1.6.2.8

	SmfInfo
	3GPP TS 29.510
	See clause 6.1.6.2.9

	UpfInfo
	3GPP TS 29.510
	See clause 6.1.6.2.10


* * * Nnrf_NFManagement OpenAPI specification * * * *
* * * Next Change * * * *

A.2
Nnrf_NFManagement API

openapi: 3.0.0

info:

  version: '1.0.0'

  title: 'NRF NFManagement Service'

  description: 'NRF NFManagement Service'

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: '#/components/schemas/Uri'
        '404':

          description: Not Found

          content:

            application/problem+json:

              schema:

                $ref: '#/components/schemas/ProblemDetails'

        default:

          description: Unexpected error

          content:

            application/problem+json:

              schema:

                $ref: '#/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:

            type: string

      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: '#/components/schemas/ProblemDetails'

        default:

          description: Unexpected error

          content:

            application/problem+json:

              schema:

                $ref: '#/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:

            type: string

      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: '#/components/schemas/ProblemDetails'

        '500':

          description: Internal Server Error

          content:

            application/problem+json:

              schema:

                $ref: '#/components/schemas/ProblemDetails'

        default:

          description: Unexpected error

          content:

            application/problem+json:

              schema:

                $ref: '#/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:

            type: string

      requestBody:

        content:

          application/json-patch+json:

            schema:

              $ref: '#/components/schemas/PatchDocument'

        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: '#/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:

            type: string

      responses:

        '204':

          description: Expected response to a successful deregistration

  /nf-instances/{nfInstanceID}/nf-subscriptions:

    post:

      summary: Create a new subscription to a given NF Instance

      operationId: CreateNFSubscription

      tags:

        - NF Subscriptions (Collection)

      parameters:

        - name: nfInstanceID

          in: path

          required: true

          description: Unique ID of the NF Instance

          schema:

            type: string

      requestBody:

        content:

          application/json:

            schema:

              $ref: '#/components/schemas/NFSubscriptionData'

        required: true

      responses:

        '201':

          description: Expected response to a valid request

          content:

            application/json:

              schema:

                $ref: '#/components/schemas/NFSubscriptionData'

        default:

          description: Unexpected error

          content:

            application/problem+json:

              schema:

                $ref: '#/components/schemas/ProblemDetails'

      callbacks:

        onNFProfileChange:

          '{$request.body#/callbackUri}':

            post:

              requestBody:

                description: Notification Payload

                content:

                  application/json:

                    schema:

                      $ref: '#/components/schemas/NFNotificationData'

              responses:

                '200':

                  description: Expected response to a successful callback processing

  /nf-instances/{nfInstanceID}/nf-subscriptions/{nfSubscriptionID}:

    delete:

      summary: Deletes a NF Subscription

      operationId: RemoveNFSubscription

      tags:

        - NF Subscription ID (Document)

      parameters:

        - name: nfInstanceID

          in: path

          required: true

          description: Unique ID of the NF Instance

          schema:

            type: string

        - name: nfSubscriptionID

          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

  /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: '#/components/schemas/ProblemDetails'

      callbacks:

        onNFRegistration:

          '{$request.body#/callbackUri}':

            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:

  schemas:

    NFProfile:

      type: object

      required:

        - nfInstanceId

        - nfType

        - nfStatus

      properties:

        nfInstanceId:

          type: string

          format: uuid

        nfType:

          $ref: '#/components/schemas/NFType'

        nfStatus:

          $ref: '#/components/schemas/NFStatus'

        plmn:

          $ref: '#/components/schemas/PlmnId'

        sNssais:

          type: array

          items:

            $ref: '#/components/schemas/Snssai'

        fqdn:

          $ref: '#/components/schemas/Fqdn'

        interPlmnFqdn:

          $ref: '#/components/schemas/Fqdn'

        ipv4Addresses:

          type: array

          items:

            $ref: '#/components/schemas/Ipv4Addr'

        ipv6Addresses:

          type: array

          items:

            $ref: '#/components/schemas/Ipv6Addr'

        ipv6Prefixes:

          type: array

          items:

            $ref: '#/components/schemas/Ipv6Prefix'

        capacity:

          type: integer

        udrInfo:

          $ref: '#/components/schemas/UdrInfo'

        amfInfo:

          $ref: '#/components/schemas/AmfInfo'

        smfInfo:

          $ref: '#/components/schemas/SmfInfo'

        upfInfo:

          $ref: '#/components/schemas/UpfInfo'

        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: string

        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: '#/components/schemas/PlmnId'

        allowedNfTypes:

          type: array

          items:

            $ref: '#/components/schemas/NFType'

        allowedNssais:

          type: array

          items:

            $ref: '#/components/schemas/Snssai'

        capacity:

          type: integer

        supportedFeatures:

          $ref: '#/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

        - type: string

    Fqdn:

      type: string

    IpEndPoint:

      type: object

      properties:

        ipv4Address:

          $ref: '#/components/schemas/Ipv4Addr'
        ipv6Address:

          $ref: '#/components/schemas/Ipv6Addr'
        ipv6Prefix:

          $ref: '#/components/schemas/Ipv6Prefix'
        transport:

          $ref: '#/components/schemas/TransportProtocol'

        port:

          type: integer  

    SubscriptionData:

      type: object

      required:

        - callbackUri

      properties:

        callbackUri:

          type: string

        nfType:

          $ref: '#/components/schemas/NFType'

        serviceName:

          type: string

    NFSubscriptionData:

      type: object

      required:

        - callbackUri

      properties:

        callbackUri:

          type: string

    UdrInfo:

      type: object

      required:

        - supiRanges

      properties:

        supiRanges:

          type: array

          items:

            $ref: '#/components/schemas/SupiRange'

    SupiRange:

      type: object

      properties:

        start:

          type: string

        end:

          type: string

        pattern:

          type: string

    AmfInfo:

      type: object

      required:

        - amfSetId

        - amfRegionId

        - guamiList
      properties:

        amfSetId:

          type: string

        amfRegionId:

          type: string

        guamiList:

          type: array

          items:

            $ref: '#/components/schemas/Guami'

        taiList:

          type: array

          items:

            $ref: '#/components/schemas/Tai'
        backupInfoAmfFailure:

          type: array

          items:

            $ref: '#/components/schemas/Guami'
        backupInfoAmfRemoval:

          type: array

          items:

            $ref: '#/components/schemas/Guami'
    SmfInfo:

      type: object

      required:

        - dnnList

      properties:

        dnnList:

          type: array

          items:

            $ref: '#/components/schemas/Dnn'

        servingArea:

          type: array

          items:

            type: string

    UpfInfo:

      type: object

      required:

        - sNssaiUpfInfoList

      properties:

        sNssaiUpfInfoList:

          type: array

          items:

            $ref: '#/components/schemas/SnssaiUpfInfoItem'

          minItems: 1

    SnssaiUpfInfoItem:

      type: object

      required:

        - sNssai

        - dnnUpfInfoList

      properties:

        sNssai:

          $ref: '#/components/schemas/Snssai'

        dnnUpfInfoList:

          type: array

          items:

            $ref: '#/components/schemas/DnnUpfInfoItem'

          minItems: 1

    DnnUpfInfoItem:

      type: object

      required:

        - dnn

      properties:

        dnn:

          $ref: '#/components/schemas/Dnn'

    DefaultNotificationSubscription:

      type: object

      required:

        - notificationType

        - callbackUri

      properties:

        notificationType:

          $ref: '#/components/schemas/NotificationType'

        callbackUri:

          $ref: '#/components/schemas/Uri'
        n1MessageClass:

          $ref: '#/components/schemas/N1MessageClass'

        n2InformationClass:

          $ref: '#/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

      properties:

        event:

          $ref: '#/components/schemas/NotificationEventType'

        nfInstanceUri:

          $ref: '#/components/schemas/Uri'

    NFNotificationData:

      type: object

      required:

        - event

        - nfInstanceUri

      properties:

        event:

          $ref: '#/components/schemas/NotificationEventType'

        nfInstanceUri:

          $ref: '#/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'

    PatchDocument:

      type: array

      items:

        $ref: '#/components/schemas/PatchItem'

    PatchItem:

      type: object

      required:

        - op

        - path

      properties:

        op:

          type: string

          enum:

            - add

            - remove

            - replace

            - move

            - copy

            - test

        path:

          type: string

        value:

          nullable: true

        from:

          type: string

#

# Types from TS 29.518 (To be deleted once referenced)

#

    N1MessageClass:

      anyOf:

        - type: string

          enum:

            - 5GMM

            - SM

            - LPP

            - SMS

        - type: string

    N2InformationClass:

      anyOf:

        - type: string

          enum:

            - SM

            - NRPPA

        - type: string

#

# Types from TS 29.571 (To be deleted once referenced)

#

    Uri:

      type: string

    PlmnId:

      type: object

      required:

        - mcc

        - mnc

      properties:

        mcc:

          $ref: '#/components/schemas/Mcc'

        mnc:

          $ref: '#/components/schemas/Mnc'

    Mcc:

      type: string

      pattern: "^[0-9]{3}$"

    Mnc:

      type: string

      pattern: "^[0-9]{2,3}$"

    Snssai:

      type: object

      required:

        - sst

      properties:

        sst:

          type: integer

          minimum: 0

          maximum: 255

        sd:

          type: string

    Ipv4Addr:

      type: string

    Ipv6Addr:

      type: string

    Ipv6Prefix:

      type: string

    Dnn:

      type: string

    SupportedFeatures:

      type: string

      pattern: '^[A-Fa-f0-9]+$'
    ProblemDetails:

      type: object

      properties:

        type:

          type: string

        title:

          type: string

        status:

          type: integer

        detail:

          type: string

        instance:

          type: string

        cause:

          type: string

        invalidParams:

          type: array

          items:

            $ref: '#/components/schemas/InvalidParam'

    InvalidParam:

      type: object

      required:

        - param

      properties:

        param:

          type: string

        reason:

          type: string

externalDocs:
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A.3
Nnrf_NFDiscovery API
openapi: 3.0.0

info:

  version: '1.0.0'

  title: 'NRF NFDiscovery Service'

  description: 'NRF NFDiscovery  Service'

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: '#/components/schemas/NFType'
        - name: requester-nf-type

          in: query

          description: Type of the requester NF
          required: true
          schema:

            $ref: '#/components/schemas/NFType'
        - name: target-plmn
          in: query

          description: Id of the PLMN where the target NF is located
          content:

            application/json:

              schema:

                $ref: '#/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: '#/components/schemas/PlmnId'

        - name: snssais
          in: query

          description: Slice info of the target NF
          content:

            application/json:

              schema:
                type: array
                items:

                  $ref: '#/components/schemas/Snssai'

        - name: dnn

          in: query

          description: Dnn supported by the SMF

          schema:

            $ref: '#/components/schemas/Dnn'

        - name: smf-serving-area

          in: query

          schema:

            type: string

        - name: tai

          in: query

          description: Tracking Area Identity

          schema:

            $ref: '#/components/schemas/Tai'

        - name: ecgi

          in: query

          description: EPS Cell Global Identity

          content:

            application/json:

              schema:

                $ref: '#/components/schemas/Ecgi'

        - name: ncgi

          in: query

          description: NR Cell Global Identity

          content:

            application/json:

              schema:

                $ref: '#/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: '#/components/schemas/Guami'

        - name: supi

          in: query

          description: SUPI of the user

          schema:

            $ref: '#/components/schemas/Supi'

        - name: supported-features

          in: query

          description: Features required to be supported by the target NF

          schema:

            $ref: '#/components/schemas/SupportedFeatures'

      responses:

        '200':

          description: Expected response to a valid request

          content:

            application/json:

              schema:

                $ref: '#/components/schemas/SearchResult'
        '400':

          description: Bad Request
          content:

            application/problem+json:

              schema:

                $ref: '#/components/schemas/ProblemDetails'
        '403':

          description: Forbidden
          content:

            application/problem+json:

              schema:

                $ref: '#/components/schemas/ProblemDetails'
        '500':

          description: Internal Server error
          content:

            application/problem+json:

              schema:

                $ref: '#/components/schemas/ProblemDetails'
        default:

          description: Unexpected error

          content:

            application/problem+json:

              schema:

                $ref: '#/components/schemas/ProblemDetails'
components:

  schemas:
    SearchResult:

      type: object

      properties:
        validityPeriod:

          type: integer

        nfInstances:
          type: array

          items:
            $ref: '#/components/schemas/NFProfile'

    NFProfile:
      type: object

      required:

        - nfInstanceId

        - nfType

      properties:

        nfInstanceId:

          type: string
          format: uuid
        nfType:

          $ref: '#/components/schemas/NFType'

        plmn:

          $ref: '#/components/schemas/PlmnId'
        sNssais:
          type: array

          items:
            $ref: '#/components/schemas/Snssai'

        fqdn:
          $ref: '#/components/schemas/Fqdn'
        ipv4Address:

          type: array

          items:
            $ref: '#/components/schemas/Ipv4Addr'
        ipv6Address:

          type: array

          items:

            $ref: '#/components/schemas/Ipv6Addr'
        ipv6Prefix:

          type: array

          items:

            $ref: '#/components/schemas/Ipv6Prefix'
        capacity:

          type: integer
        priority:

          type: integer

        udrInfo:

          $ref: '#/components/schemas/UdrInfo'

        amfInfo:

          $ref: '#/components/schemas/AmfInfo'

        smfInfo:

          $ref: '#/components/schemas/SmfInfo'

        upfInfo:

          $ref: '#/components/schemas/UpfInfo'

        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: string

        schema:

          type: string

        fqdn:

          $ref: '#/components/schemas/Fqdn'
        ipEndPoints:

          type: array

          items:

            $ref: '#/components/schemas/IpEndPoint'

        apiPrefix:

          type: string

        defaultNotificationSubscriptions:

          type: array

          items:

            $ref: '#/components/schemas/DefaultNotificationSubscription'
        capacity:

          type: integer

        priority:

          type: integer

        supportedFeatures:
          $ref: '#/components/schemas/SupportedFeatures'
#

# Types from TS 29.510 – NFManagement API (To be deleted once referenced)

#

    UdrInfo:

      type: object

      required:

        - supiRanges

      properties:

        supiRanges:

          type: array

          items:

            $ref: '#/components/schemas/SupiRange'

    SupiRange:

      type: object

      properties:

        start:

          type: string

        end:

          type: string

        pattern:

          type: string

    AmfInfo:

      type: object

      required:

        - amfSetId
        - amfRegionId

        - guamiList
      properties:

        amfSetId:

          type: string

        amfRegionId:

          type: string

        guamiList:

          type: array

          items:

            $ref: '#/components/schemas/Guami'

        taiList:

          type: array

          items:

            $ref: '#/components/schemas/Tai'

        backupInfoAmfFailure:

          type: array

          items:

            $ref: '#/components/schemas/Guami'
        backupInfoAmfRemoval:

          type: array

          items:

            $ref: '#/components/schemas/Guami'
    SmfInfo:

      type: object

      required:

        - dnnList

      properties:

        dnnList:

          type: array

          items:

            $ref: '#/components/schemas/Dnn'

        servingArea:

          type: array

          items:

            type: string

    UpfInfo:

      type: object

      required:

        - sNssaiUpfInfoList

      properties:

        sNssaiUpfInfoList:

          type: array

          items:

            $ref: '#/components/schemas/SnssaiUpfInfoItem'

          minItems: 1

    SnssaiUpfInfoItem:

      type: object

      required:

        - sNssai

        - dnnUpfInfoList

      properties:

        sNssai:

          $ref: '#/components/schemas/Snssai'

        dnnUpfInfoList:

          type: array

          items:

            $ref: '#/components/schemas/DnnUpfInfoItem'

          minItems: 1

    DnnUpfInfoItem:

      type: object

      required:

        - dnn

      properties:

        dnn:

          $ref: '#/components/schemas/Dnn'

    DefaultNotificationSubscription:

      type: object

      required:

        - notificationType

        - callbackUri

      properties:

        notificationType:

          $ref: '#/components/schemas/NotificationType'

        callbackUri:

          $ref: '#/components/schemas/Uri'

        n1MessageClass:

          $ref: '#/components/schemas/N1MessageClass'

        n2InformationClass:

          $ref: '#/components/schemas/N2InformationClass'

    NotificationType:

      anyOf:

        - type: string

          enum:

            - N1_MESSAGES

            - N2_INFORMATION

            - LOCATION_NOTIFICATION

        - type: string

    Fqdn:

      type: string

    IpEndPoint:

      type: object

      properties:

        ipv4Address:

          $ref: '#/components/schemas/Ipv4Addr'

        ipv6Address:

          $ref: '#/components/schemas/Ipv6Addr'

        ipv6Prefix:

          $ref: '#/components/schemas/Ipv6Prefix'

        transport:

          $ref: '#/components/schemas/TransportProtocol'

        port:

          type: integer  

    NFType:

      anyOf:

        - type: string

          enum:

            - NRF

            - UDM

            - AMF

            - SMF

            - AUSF

            - NEF

            - PCF

            - SMSF

            - NSSF

            - UDR

            - LMF

            - GMLC

            - 5G_EIR

            - SEPP

            - UPF

            - N3IWF

            - AF

            - UDSF

        - type: string

    TransportProtocol:

      anyOf:

        - type: string

          enum:

            - TCP

        - type: string
#

# Types from TS 29.518 (To be deleted once referenced)

#

    N1MessageClass:

      anyOf:

        - type: string

          enum:

            - 5GMM

            - SM

            - LPP

            - SMS

        - type: string

    N2InformationClass:

      anyOf:

        - type: string

          enum:

            - SM

            - NRPPA

        - type: string

#

# Types from TS 29.571 (To be deleted once referenced)

#

    Uri:

      type: string

    Supi:

      type: string

      pattern: "^imsi-[0-9]{5,15}|nai-.+$"

    Tai:

      type: object

      required:

        - plmnId

        - tac

      properties:

        plmnId:

          $ref: '#/components/schemas/PlmnId'

        tac:

          $ref: '#/components/schemas/Tac'

    Tac:

      type: string

      pattern: '(^[A-Fa-f0-9]{4}$)|(^[A-Fa-f0-9]{6}$)'
    Ecgi:

      type: object

      required:

        - plmnId

        - eutraCellId

      properties:

        plmnId:

          $ref: '#/components/schemas/PlmnId'

        eutraCellId:

          $ref: '#/components/schemas/EutraCellId'

    Ncgi:

      type: object

      required:

        - plmnId

        - nrCellId

      properties:

        plmnId:

          $ref: '#/components/schemas/PlmnId'

        nrCellId:

          $ref: '#/components/schemas/NrCellId'

    PlmnId:

      type: object

      required:

        - mcc

        - mnc

      properties:

        mcc:

          $ref: '#/components/schemas/Mcc'

        mnc:

          $ref: '#/components/schemas/Mnc'

    Mcc:

      type: string

      pattern: "^[0-9]{3}$"

    Mnc:

      type: string

      pattern: "^[0-9]{2,3}$"

    EutraCellId:

      type: string

      pattern: "^[A-Fa-f0-9]{7}$"

    NrCellId:

      type: string

      pattern: "^[A-Fa-f0-9]{9}$"

    Snssai:

      type: object

      required:

        - sst

      properties:

        sst:

          type: integer

          minimum: 0

          maximum: 255

        sd:

          type: string

    Ipv4Addr:

      type: string

    Ipv6Addr:

      type: string

    Ipv6Prefix:

      type: string

    Dnn:

      type: string

    SupportedFeatures:

      type: string

      pattern: '^[A-Fa-f0-9]+$'
    ProblemDetails:

      type: object

      properties:

        type:

          type: string

        title:

          type: string

        status:

          type: integer

        detail:

          type: string

        instance:

          type: string

        cause:

          type: string

        invalidParams:

          type: array

          items:

            $ref: '#/components/schemas/InvalidParam'

    InvalidParam:

      type: object

      required:

        - param

      properties:

        param:

          type: string

        reason:

          type: string
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* * * End of Changes * * * *
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