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	Reason for change:
	The retrieval of the whole list of NF Instances registered in NRF (potentially filtered by criteria such as the NF type) can be improved by:

- Including pagination parameters ("page-number" and "page-size"), so a potentially very large collection of NF Instances can be split in multiple pages (each one retrieved by an independent request/response)

- Including an Etag header in the response, so its presence can be used to determine whether the actual _list_ (not the content of each NF Profile) of NF Instances has changed in the NRF; the current specification does not preclude that a server might be already returning such header, since this is common practice for all resources returned via GET request, but as agreed in CT4 it is useful to mention explicitly in the API those optional headers whose usage is particularly recommended.


	
	

	Summary of change:
	- Add pagination query parameters to the NFListRetrieval service operation of the NFManagement API

- Add an explicit mention to the Etag header to be returned in the NFListRetrieval response

- Correct the placement of "minProperties: 1", since it is applied incorrectly to the overall UriList object (note that the description of the 200 OK response body says that it may contain an empty object, which is contradictory with the existing "minProperties: 1"); the original intention was to apply it only to the "_links" attribute, so it contains at least one key ("self", or "item", or both).

- Define explicitly in OpenAPI the type "UriList" since it was only defined in the MS Word tables (in OpenAPI it was inlined in the "200 OK" response)
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[bookmark: _Toc24937577][bookmark: _Toc33962392][bookmark: _Toc42883154][bookmark: _Toc49733022][bookmark: _Toc56690643][bookmark: _Toc58585421]5.2.2.8.1	General
This service operation allows the retrieval of a list of NF Instances that are currently registered in NRF. The operation may apply to the whole set of registered NF instances or only to a subset of the NF instances, based on a given NF type and/or maximum number of NF instances to be returned.


Figure 5.2.2.8.1-1: NF instance list retrieval
1.	The NF Service Consumer shall send an HTTP GET request to the resource URI "nf-instances" collection resource. The optional input filter criteria (e.g. "nf-type") and pagination parameters for the retrieval request shall may be included in query parameters.
2a.	On success, "200 OK" shall be returned. The response body shall contain the URI (conforming to the resource URI structure as described in clause 5.2.2.9.1) of each registered NF in the NRF that satisfy the retrieval filter criteria (e.g., all NF instances of the same NF type), or an empty list if there are no NFs to return in the query result (e.g., because there are no registered NFs in the NRF, or because there are no matching NFs of the type specified in the "nf-type" query parameter, currently registered in the NRF). The total count of items satisfying the filter criteria (e.g. "nf-type") should be returned in the response.
2b.	On failure or redirection:
-	If the NF Service Consumer is not allowed to retrieve the registered NF instances, the NRF shall return "403 Forbidden" status code.
-	If the NF Instance list retrieval fails at the NRF due to errors in the input data in the URI query parameters, the NRF shall return "400 Bad Request" status code with the ProblemDetails IE providing details of the error.
-	If the discovery request fails at the NRF due to NRF internal errors, the NRF shall return "500 Internal Server Error" status code with the ProblemDetails IE providing details of the error.
-	In the case of redirection, the NRF shall return 3xx status code, which shall contain a Location header with an URI pointing to the endpoint of another NRF service instance.

[bookmark: _Toc24937738][bookmark: _Toc33962558][bookmark: _Toc42883327][bookmark: _Toc49733195][bookmark: _Toc56690822][bookmark: _Toc58585600]* * * Next Change * * * *
6.1.2.2.x	ETag
An "ETag" (entity-tag) header should be included in HTTP responses, as described in IETF RFC 7232 [19], clause 2.3. It shall contain a server-generated strong validator, that allows further matching of this value (included in subsequent client requests) with a given resource representation stored in the server or in a cache.

* * * Next Change * * * *
[bookmark: _Toc24937621][bookmark: _Toc33962436][bookmark: _Toc42883198][bookmark: _Toc49733066][bookmark: _Toc56690691][bookmark: _Toc58585469]6.1.3.2.3.1	GET
This method retrieves a list of all NF instances currently registered in the NRF. This method shall support the URI query parameters specified in table 6.1.3.2.3.1-1.
Table 6.1.3.2.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	nf-type
	NFType
	O
	0..1
	The type of NF to restrict the list of returned NF Instances.

	limit
	integer
	OC
	0..1
	Maximum number of items to be returned in this query; this parameter should only be provided if the "nf-type" parameter is provided.
If the "page-number" and "page-size" parameters are present, the "limit" parameter shall be absent.

	page-number
	integer
	C
	0..1
	This parameter shall be present if the NF Service Consumer requests the retrieval of NF Instance URIs based on pages (i.e. a subset of the total number of items).

If present, it shall contain the page number to retrieve.

The total number of pages available, N, can be determined based on the "totalItemCount" attribute of the response (see clause 6.1.6.2.25) as:

N = ceiling(totalItemCount / page-size)

The first page shall be identified by "page-number" set to 1.

Minimum: 1

(See NOTE 1, NOTE 2)

	page-size
	integer
	C
	0..1
	This parameter shall be present if the NF Service Consumer requests the retrieval of NF Instance URIs based on pages.

If present, it shall contain the maximum number of items to be returned per page.

Minimum: 1

(See NOTE 1, NOTE 2)

	NOTE 1:	The parameters "page-number" and "page-size" shall be either both present, or both absent.
NOTE 2:	If the NRF supports the pagination query parameters, it shall ensure that the response to these requests always return the same set of items for the same query parameters, as long as the ETag of the collection resource is not changed.



EXAMPLE:	The NF Service Consumer can retrieve the whole set of NF Instances URIs available in the NRF, using paginated requests, by issuing multiple GET requests, as:
GET .../nnrf-nfm/v1/nf-instances?page-number=1&page-size=100
(returns items from 0 to 99)
GET .../nnrf-nfm/v1/nf-instances?page-number=2&page-size=100
(returns items from 100 to 199)
...
GET .../nnrf-nfm/v1/nf-instances?page-number=N&page-size=100
(returns items from (N-1)*100 up to totalItemCount-1)
where the first N-1 requests return 100 items each, and the last request (page-number=N) returns between 1 and 100 items.

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 6.1.3.2.3.1-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 6.1.3.2.3.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	UriList
	M
	1
	200 OK
	The response body contains a "_links" object containing the URI of each registered NF in the NRF., or an empty object 

iIf there are no NFs to return in the query result (e.g., because there are no registered NFs in the NRF, or because there are no matching NFs of the type specified in the "nf-type" query parameter, currently registered in the NRF), the "_links" attribute may be absent or, if present, it shall contain only the "self" attribute (i.e. the "item" attribute shall be absent).

	ProblemDetails
	O
	0..1
	307 Temporary Redirect
	The NRF shall generate a Location header field containing a URI pointing to the endpoint of another NRF service instance to which the request should be sent.

	ProblemDetails
	O
	0..1
	308 Permanent Redirect
	The NRF shall generate a Location header field containing a URI pointing to the endpoint of another NRF service instance to which the request should be sent.

	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]).



Table 6.1.3.2.3.1-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	A URI pointing to the endpoint of another NRF service instance to which the request should be sent



Table 6.1.3.2.3.1-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	A URI pointing to the endpoint of another NRF service instance to which the request should be sent



Table 6.1.3.2.3.1-x: Headers supported by the 200 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	ETag
	string
	C
	0..1
	Entity Tag containing a strong validator, described in IETF RFC 7232 [19], clause 2.3.
In this resource, this header shall contain a different value if the list of NF instances (regardless of the contents of each NF instance profile) stored in the NRF has changed; i.e. it shall change if there are new instances added to the NRF, or if existing instances are removed from the NRF.




[bookmark: _Toc24937676][bookmark: _Toc33962491][bookmark: _Toc42883253][bookmark: _Toc49733121][bookmark: _Toc56690746][bookmark: _Toc58585524]* * * Next Change * * * *
6.1.6.2.25	Type: UriList
Table 6.1.6.2.25-1: Definition of type UriList
	Attribute name
	Data type
	P
	Cardinality
	Description

	_links
	map(LinksValueSchema)
	O
	1..N
	See clause 4.9.4 of 3GPP TS 29.501 [5] for the description of the members.
In this map, the key "item", if present, shall contain an array of objects, where each object contains an "href" attribute containing the URI of the NF Instance.
If the response contains no URIs to return, the "_links" attribute may be absent; if it is included, it shall only contain the "self" key (i.e. the "item" key shall be absent), and the "totalItemCount" attribute shall be set to 0.

	totalItemCount
	integer
	C
	0..1
	This attribute should be included in the response and it shall contain the total number of items matching the input filter criteria of the request (e.g. "nf-type").




[bookmark: _Toc24937836][bookmark: _Toc33962656][bookmark: _Toc42883425][bookmark: _Toc49733293][bookmark: _Toc56690943][bookmark: _Toc58585721]* * * Next Change * * * *
A.2	Nnrf_NFManagement API
openapi: 3.0.0

info:
  version: '1.2.0-alpha.1'
  title: 'NRF NFManagement Service'
  description: |
    NRF NFManagement Service.
    © 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-nfm/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 4.4 of 3GPP TS 29.501

security:
  - {}
  - oAuth2ClientCredentials:
      - nnrf-nfm

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
            minimum: 1
        - name: page-number
          in: query
          description: Page number where the response shall start
          required: false
          schema:
            type: integer
            minimum: 1
        - name: page-size
          in: query
          description: Maximum number of items in each returned page
          schema:
            type: integer
            minimum: 1
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/3gppHal+json:
              schema:
                $ref: '#/components/schemas/UriList'
                type: object
                properties:
                  _links:
                    type: object
                    description: 'List of the URI of NF instances. It has two members whose names are item and self. The item one contains an array of URIs.'
                    additionalProperties:
                      $ref: 'TS29571_CommonData.yaml#/components/schemas/LinksValueSchema'
                minProperties: 1
          headers:
            ETag:
              description: Entity Tag containing a strong validator, described in IETF RFC 7232, 2.3
              schema:
                type: string

(... text not shown for clarity ...)

    ConditionEventType:
      description: Indicates whether a notification is due to the NF Instance to start or stop being part of a condition for a subscription to a set of NFs
      anyOf:
        - type: string
          enum:
            - NF_ADDED
            - NF_REMOVED
        - type: string

    UriList:
      type: object
      properties:
        _links:
          type: object
          description: List of the URI of NF instances. It has two members whose names are item and self. The item attribute contains an array of URIs.'
          additionalProperties:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/LinksValueSchema'
          minProperties: 1
        totalItemCount:
          type: integer


* * * End of Changes * * * *
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