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Editor's Note:	How the SCP Domain Routing Information will be aggregated when multiple NRFs are deployed in the network, i.e. SCPs register to different NRFs, is FFS.
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[bookmark: _Toc24937653][bookmark: _Toc33962468][bookmark: _Toc42883230][bookmark: _Toc49733098][bookmark: _Toc56690723][bookmark: _Toc58585501][bookmark: _Toc36460197][bookmark: _Toc42883293][bookmark: _Toc49733161][bookmark: _Toc51871625][bookmark: _Toc19777734][bookmark: _Toc27741031][bookmark: _Toc36054410][bookmark: _Toc44874286]* * * First Change * * * *
[bookmark: _Toc24937582][bookmark: _Toc33962397][bookmark: _Toc42883159][bookmark: _Toc49733027][bookmark: _Toc56690648][bookmark: _Toc58585426][bookmark: _Toc24937630][bookmark: _Toc33962445][bookmark: _Toc42883207][bookmark: _Toc49733075][bookmark: _Toc56684932][bookmark: _Toc58584962]5.3.2	Service Operations
[bookmark: _Toc24937583][bookmark: _Toc33962398][bookmark: _Toc42883160][bookmark: _Toc49733028][bookmark: _Toc56690649][bookmark: _Toc58585427]5.3.2.1	Introduction
The service operations defined for the Nnrf_NFDiscovery service are as follows:
-	NFDiscover: It provides to the NF service consumer or SCP the profile (including IP address(es) or FQDN) of the NF Instance(s) or NF Service(s) matching certain input criteria. It also provides to the SCP the profile (including IP address(es) or FQDN) of the SCP Instance(s) matching certain input criteria.
The NFDiscover operation can be invoked by an NF Service Consumer (i.e., "source NF") or SCP requesting to discover NF instances (i.e., "target NFs") located in the same PLMN, or in a different PLMN. It can also be invoked by an SCP requesting to discover SCP instances located in the same PLMN.
In the description of these operations in clause 5.3.2.2, when the NF instances are located in the same PLMN, both source NF and target NFs are said to be located in the "Serving PLMN" but, in the general case, the functionality is not restricted to the PLMN that is serving a given UE, and it shall be applicable as well to any scenario in which source NF and target NFs belong to the same PLMN.
When source NF and target NFs are located in different PLMNs, the source NF is said to be in the "Serving PLMN", and the target NFs (and the NRF where they are registered) are said to be in the "Home PLMN", similarly to the scenarios described in 3GPP TS 23.502 [3], but the functionality shall be equally applicable to any scenario between any pair of PLMNs (e.g. with the source NF in the Home PLMN and the target NF in the Serving PLMN).
The SCP is treated by the Nnrf_NFDiscovery service in the same way as NFs. Specifically, the SCP is designated with a specific NF type and NF Instance ID. However, the SCP does not support services. Accordingly, references to "NF" or "NF Profile" in the description of the service operations in the following clauses also apply to an SCP.
-	SCPDomainRoutingInfoGet: It allows a service consumer (e.g.i.e. SCP) to fetch the SCP domain routing information (list of all SCP Domains registered by SCPs in the NRF and the interconnected SCP domains per SCP domain), if both the SCP and the NRF supports the "SCPDRI" feature. It also allows a service consumer (e.g. NRF) to fetch the local SCP domain routing information (based on SCPs registered in the NRF as service producer), if both the NRF as service consumer and NRF as service producer supports the "SCPDRI" feature.
NOTE:	Two SCP domains are considered interconnected when at least one SCP belongs to both SCP domains, i.e. at least one SCP can bridge messages between these two SCP domains.
-	SCPDomainRoutingInfoSubscribe: It allows a service consumer (e.g.i.e. SCP) to create a subscription for changes of the SCP domain routing information, if both the SCP and the NRF supports the "SCPDRI" feature. It also allows a service consumer (e.g. NRF) to create a subscription for changes of local SCP domain routing information, if both the NRF as service consumer and NRF as service producer supports the "SCPDRI" feature.
-	SCPDomainRoutingInfoNotify: It allows the NRF to send notification(s) to a service consumer (e.g.i.e. SCP) previously subscribed to the changes of the SCP domain routing information, if both the SCP and the NRF supports the "SCPDRI" feature. It also allows the NRF as service producer to send notification(s) to a service consumer (e.g. NRF) previously subscribed to the changes of the local SCP domain routing information, if both the NRF as service consumer and NRF as service producer supports the "SCPDRI" feature.
-	SCPDomainRoutingInfoUnsubscribe: It allows a service consumer (i.e.e.g. SCP or NRF) to delete a previously created subscription for changes of the SCP domain routing information, if both the SCP service consumer and the NRF as service producer supports the "SCPDRI" feature.
Editor's Note:	How the SCP Domain Routing Information will be aggregated when multiple NRFs are deployed in the network, i.e. SCPs register to different NRFs, is FFS.

* * * Next Change * * * *
[bookmark: _Toc51871493][bookmark: _Toc56690656][bookmark: _Toc58585434]5.3.2.3	SCPDomainRoutingInfoGet
This service operation retrieves the SCP domain routing information, by sending a HTTP GET request to the resource URI representing the "SCP Domain Routing Information" resource.



Figure 5.3.2.3-1: SCP Domain Routing Information Get
1.	The Service Consumer (i.e. SCP) shall send an HTTP GET request to the resource URI "scp-domain-routing-info" document resource.
2a.	On success, "200 OK" shall be returned with SCP Domain Routing Information in response body. SCP Domain Routing Information with empty map indicates that no SCP domain is registered in the NRFnetwork.
2b.	On failure, the NRF shall return "4xx/5xx" response and the response body may contain a ProblemDetails object describing the detailed information of the failure.

[bookmark: _Toc51871468][bookmark: _Toc56690657][bookmark: _Toc58585435]When SCPs are registered to multiple NRFs in the network, any NRF providing SCP domain routing information for the whole network shall retrieve the local SCP domain routing information in other NRF(s) and perform aggregation. This service operation retrieves the local SCP domain routing information, e.g. by another NRF, by sending a HTTP GET request to the resource URI representing the "SCP Domain Routing Information" resource with "local" query parameter set to value "true".


Figure 5.3.2.3-x: Local SCP Domain Routing Information Get
1.	The Service Consumer (i.e. SCP) shall send an HTTP GET request to the resource URI "scp-domain-routing-info" document resource with "local" query parameter set to value "true".
2a.	On success, "200 OK" shall be returned with local SCP Domain Routing Information in response body. SCP Domain Routing Information with empty map indicates that no SCP domain is registered in the producer NRF.
2b.	On failure, the NRF shall return "4xx/5xx" response and the response body may contain a ProblemDetails object describing the detailed information of the failure.
NOTE:	In deployments where all SCPs in the network can be managed by the same NRF, i.e. all SCPs register to and discover each other with the same NRF, the NRF managing the SCPs can generate the SCP Domain Routing Information accordingly without involvement of other NRFs.

* * * Next Change * * * *
5.3.2.4	SCPDomainRoutingInfoSubscribe
[bookmark: _Hlk63616938]This service operation is used to create a subscription to get notification when SCP Domain Routing Information is changed, e.g. due to a SCP has registered or updated in the NRF or deregistered in the network, or to get notification when local SCP Domain Routing Information is changed, e.g. due to a SCP has registered or updated or deregistered in the producer NRF. The operation is invoked by issuing a POST request to the resource URI representing the "SCP Domain Routing Info Subscriptions" collection resource.



Figure 5.3.2.4-1: Subscription to SCP Domain Routing Information change
1.	The Service Consumer (i.e. SCP) shall send a POST request to the URI representing the "SCP Domain Routing Info Subscriptions" collection resource. The request body shall contain the callback URI on the Service Consumer to receive the notifications.
	To create a subscription for changes of local SCP Domain Routing Information, the request body shall contain the "localInd" with value "true".
2a.	On success, "201 Created" shall be returned with "Location" header containing the resource URI to the newly created subscription resource. The response shall contain the data related to the created subscription, including the validity time, as determined by the NRF, after which the subscription becomes invalid. Once the subscription expires, if the Service Consumer wants to keep receiving notifications, it shall create a new subscription in the NRF.
[bookmark: _Toc51871471]2b.	On failure, the NRF shall return "4xx/5xx" response and the response body may contain a ProblemDetails object describing the detailed information of the failure.
[bookmark: _Toc51871476][bookmark: _Toc56690658][bookmark: _Toc58585436]
* * * Next Change * * * *
5.3.2.5	SCPDomainRoutingInfoNotify
This service operation notifies each subscriber for (local) SCP Domain Routing Information change. The notification is sent to a callback URI that Service Consumer provided during the subscription (see SCPDomainRoutingInfoSubscribe operation in clause 5.3.2.4). The operation is invoked by sending a POST request to the callback URI.



Figure 5.3.2.5-1: Notification of SCP Domain Routing Info Change
1.	The NRF shall send a POST request to the callback URI. The request body shall contain the updated SCP Domain Routing Information. The request body shall contain the "localInd" IE with value "true" if the notification is for a change of local SCP Domain Routing Information. SCP Domain Routing Information with empty map indicates that no SCP domain is registered in the NRF network (or in the producer NRF for local SCP Domain Routing Information) after the change. 
2a.	On success, "204 No content" shall be returned by the NF Service Consumer.
2b.	On failure, the NRF shall return "4xx/5xx" response and the response body may contain a ProblemDetails object describing the detailed information of the failure.

* * * Next Change * * * *
[bookmark: _Toc51871481][bookmark: _Toc56690659][bookmark: _Toc58585437]5.3.2.6	SCPDomainRoutingInfoUnSubscribe
This service operation removes an existing subscription to (local) SCP Domain Information Change. The operation is invoked by issuing a DELETE request on the resource URI representing the "Individual SCP Domain Routing Info Subscription", which was received in the Location header field of the "201 Created" response received during a successful subscription (see clause 5.3.2.4).




Figure 5.3.2.6-1: Unsubscribe to SCP Domain Routing Information Change
1.	The Service Consumer (i.e.e.g. SCP or NRF) shall send a DELETE request to the resource URI representing the individual subscription. The request body shall be empty.
2a.	On success, "204 No Content" shall be returned. The response body shall be empty.
2b.	On failure, the NRF shall return "4xx/5xx" response and the response body may contain a ProblemDetails object describing the detailed information of the failure.

* * * Next Change * * * *
[bookmark: _Toc51871671][bookmark: _Toc56690842][bookmark: _Toc58585620]6.2.3.5	Resource: SCP Domain Routing Informaition (Document)
[bookmark: _Toc51871672][bookmark: _Toc56690843][bookmark: _Toc58585621]6.2.3.5.1	Description
This resource represents (local) SCP Domain Routing Information, calculated by NRF based on SCPs registered in the network (or in the producer NRF for local SCP Domain Routing Information).
This resource is modelled as the Document resource archetype (see clause C.3 of 3GPP TS 29.501 [5]).

* * * Next Change * * * *
[bookmark: _Toc51871674][bookmark: _Toc56690845][bookmark: _Toc58585623]6.2.3.5.2.1	GET
This method retrieves the (local) SCP Domain Routing Information.
This method shall support the URI query parameters specified in table 6.2.3.5.2.1-1.
Table 6.2.3.5.2.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/alocal
	boolean
	O
	0..1
	When present, this IE shall indicate whether local SCP Domain Routing Information is to be fetched:
- true: local SCP Domain Routing Information to be fetched.
- false (default): SCP Domain Routing Information to be fetched



This method shall support the request data structures specified in table 6.2.3.5.2.1-2 and the response data structure and response codes specified in table 6.2.3.5.2.1-3.
Table 6.2.3.5.2.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.2.3.5.2.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	ScpDomainRoutingInfo
	M
	1
	200 OK
	The response body contains SCP Domain Routing Information.

	NOTE:	The mandatory HTTP error status codes for the GET method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data type (see clause 5.2.7 of 3GPP TS 29.500 [4]).



* * * Next Change * * * *
[bookmark: _Toc56690846][bookmark: _Toc58585624][bookmark: _Toc51871542][bookmark: _Toc56690847][bookmark: _Toc58585625]6.2.3.6	Resource: SCP Domain Routing Information Subscriptions (Collection)
6.2.3.6.1	Description
This resource represents a collection of subscriptions of (local) SCP Domain Routing Information.
[bookmark: _Toc51871546][bookmark: _Toc56690851][bookmark: _Toc58585629]
* * * Next Change * * * *
6.2.3.7	Resource: Individual SCP Domain Routing Information Subscription (Document)
[bookmark: _Toc51871547][bookmark: _Toc56690852][bookmark: _Toc58585630]6.2.3.7.1	Description
This resource represents an individual subscription of (local) SCP Domain Routing Informationa given NF Instance to newly registered NF Instances.

* * * Next Change * * * *
[bookmark: _Toc51871555][bookmark: _Toc56690859][bookmark: _Toc58585637]6.2.5.2	SCP Domain Routing Information Change Notification
[bookmark: _Toc51871556][bookmark: _Toc56690860][bookmark: _Toc58585638]6.2.5.2.1	Description
The NF Service Consumer provides a callback URI for getting notified about change of (local) SCP Domain Routing Information, the NRF shall notify the NF Service Consumer, when the (local) SCP Domain Routing Information is updated.

* * * Next Change * * * *
[bookmark: _Toc56690874][bookmark: _Toc58585652]6.2.6.2.10	Type: ScpDomainRoutingInfoSubscription
Table 6.2.6.2.10-1: Definition of type ScpDomainRoutingInfoSubscription
	Attribute name
	Data type
	P
	Cardinality
	Description

	callbackUri
	Uri
	M
	1
	Callback URI where the Service Consumer will receive the notifications from NRF.

	validityTime
	DateTime
	C
	0..1
	Time instant after which the subscription becomes invalid. This parameter may be sent by the client, as a hint to the server, but it shall be always sent back by the server (regardless of the presence of the attribute in the request) in the response to the subscription creation request.

	reqInstanceId
	NfInstanceId
	O
	0..1
	If present, this IE shall contain the NF instance id of the Service consumer.

	localInd
	boolean
	O
	0..1
	When present, this IE shall indicate whether changes of local SCP Domain Routing Information to be notified:
- true: changes of local SCP Domain Routing Information to be notified.
- false (default): changes of SCP Domain Routing Information to be notified



* * * Next Change * * * *
[bookmark: _Toc56690875][bookmark: _Toc58585653]6.2.6.2.11	Type: ScpDomainRoutingInfoNotification
Table 6.2.6.2.11-1: Definition of type ScpDomainRoutingInfoNotification
	Attribute name
	Data type
	P
	Cardinality
	Description

	routingInfo
	ScpDomainRoutingInformation
	M
	1
	This IE shall contain the SCP Domain Routing Information after the change.

	localInd
	boolean
	O
	0..1
	When present, this IE shall indicate whether changes of local SCP Domain Routing Information is carried in the notification:
- true: changes of local SCP Domain Routing Information in the notification.
- false (default): changes of SCP Domain Routing Information in the notification.



* * * Next Change * * * *
[bookmark: _Toc24937837][bookmark: _Toc33962657][bookmark: _Toc42883426][bookmark: _Toc49733294][bookmark: _Toc56690944][bookmark: _Toc58585722][bookmark: _Hlk42822439]A.3	Nnrf_NFDiscovery API
openapi: 3.0.0

info:
  version: '1.2.0-alpha.1'
  title: 'NRF NFDiscovery Service'
  description: |
    NRF NFDiscovery Service.
[bookmark: _Hlk521666710]    © 2020, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.510 V17.0.0; 5G System; Network Function Repository Services; Stage 3
  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.510/'

servers:
  - url: '{apiRoot}/nnrf-disc/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 4.4 of 3GPP TS 29.501

security:
  - {}
  - oAuth2ClientCredentials:
      - nnrf-disc
******************* Text Skipped for Clarity ************************
  /scp-domain-routing-info:
    get:
      operationId: SCPDomainRoutingInfoGet
      tags:
        - SCP Domain Routing Information (Document)
      parameters:
        - name: local
          in: query
          description: Indication of local SCP Domain Routing Information
          required: false
          schema:
            type: boolean
            default: false
        - name: Accept-Encoding
          in: header
          description: Accept-Encoding, described in IETF RFC 7231
          schema:
            type: string
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/ScpDomainRoutingInformation'
          headers:
            Content-Encoding:
              description: Content-Encoding, described in IETF RFC 7231
              schema:
                type: string
        '307':
          description: Temporary Redirect
          headers:
            Location:
              description: 'The URI pointing to the resource located on the redirect target NRF'
              required: true
              schema:
                type: string
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29571_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29571_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '406':
          $ref: 'TS29571_CommonData.yaml#/components/responses/406'
        '411':
          $ref: 'TS29571_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29571_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29571_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '501':
          $ref: 'TS29571_CommonData.yaml#/components/responses/501'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

******************* Text Skipped for Clarity ************************
    ScpDomainRoutingInfoSubscription:
      description: SCP Domain Routing Information Subscription
      type: object
      required:
        - callbackUri
      properties:
        callbackUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        validityTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        reqInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        localInd:
          type: boolean
          default: false

    ScpDomainRoutingInfoNotification:
      description: SCP Domain Routing Information Notification
      type: object
      required:
        - routingInfo
      properties:
        routingInfo:
          $ref: '#/components/schemas/ScpDomainRoutingInformation'
        localInd:
          type: boolean
          default: false

******************* Text Skipped for Clarity ************************

* * * End of Changes * * * *
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