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* * * First Change * * * *
[bookmark: _Toc153887401][bookmark: _Toc145955972][bookmark: _Toc138411804][bookmark: _Toc130844098][bookmark: _Toc122096878][bookmark: _Toc114778961][bookmark: _Toc106639451][bookmark: _Toc98506166][bookmark: _Toc90650495][bookmark: _Toc88818573][bookmark: _Toc82716286][bookmark: _Toc74993698][bookmark: _Toc67685877][bookmark: _Toc58594367][bookmark: _Toc56517466][bookmark: _Toc51873338][bookmark: _Toc49849824][bookmark: _Toc45032335][bookmark: _Toc43215087][bookmark: _Toc36463247][bookmark: _Toc34147863][bookmark: _Toc27592994][bookmark: _Toc25168575][bookmark: _Toc20150336][bookmark: _Toc153887532][bookmark: _Toc153887484][bookmark: _Toc145956049][bookmark: _Toc138411862][bookmark: _Toc130844156][bookmark: _Toc122096935][bookmark: _Toc114779018][bookmark: _Toc106639508][bookmark: _Toc98506223][bookmark: _Toc90650553][bookmark: _Toc88818631][bookmark: _Toc82716344][bookmark: _Toc74993756][bookmark: _Toc67685935][bookmark: _Toc58594425][bookmark: _Toc56517524][bookmark: _Toc51873396][bookmark: _Toc49849882][bookmark: _Toc45032393][bookmark: _Toc43215145][bookmark: _Toc36463305][bookmark: _Toc34147921][bookmark: _Toc27593050][bookmark: _Toc25168631][bookmark: _Toc20150384]5.2.2	Service Operations
[bookmark: _Toc153887402][bookmark: _Toc145955973][bookmark: _Toc138411805][bookmark: _Toc130844099][bookmark: _Toc122096879][bookmark: _Toc114778962][bookmark: _Toc106639452][bookmark: _Toc98506167][bookmark: _Toc90650496][bookmark: _Toc88818574][bookmark: _Toc82716287][bookmark: _Toc74993699][bookmark: _Toc67685878][bookmark: _Toc58594368][bookmark: _Toc56517467][bookmark: _Toc51873339][bookmark: _Toc49849825][bookmark: _Toc45032336][bookmark: _Toc43215088][bookmark: _Toc36463248][bookmark: _Toc34147864][bookmark: _Toc27592995][bookmark: _Toc25168576][bookmark: _Toc20150337]5.2.2.1	Introduction
The service operations defined for the Nlmf_Location service are as follows:
-	DetermineLocation: It provides UE location information to the consumer NF.
-	EventNotify: It notifies the consumer NF of an event for periodic or triggered location for a target UE, or cumulative event report for the location reporting over user plane from the UE.
-	CancelLocation: It enables a consumer NF to cancel an ongoing periodic or triggered location for a target UE.
-	LocationContextTransfer: It enables a consumer NF to transfer location context information for periodic or triggered location of a target UE to a new LMF.
-	MeasurementData: It enables a consumer NF to request the PRU location measurements from PRU serving LMFs.
-	UPSubscribe: It enables a consumer NF to subscribe about status of a secure LCS-UP connection for a target UE.
-	UPNotify: It notifies the consumer NF of the status or modification of a secure LCS-UP connection for a target UE.
-	UPConfig: It enables a consumer NF to set up, modify or terminate a secure LCS-UP connection for a target UE.
-	UPUnSubscribe: It enables a consumer NF to unsubscribe about status of a secure LCS-UP connection for a target UE.

* * * Next Change * * * *
[bookmark: _Toc153887420][bookmark: _Toc145955991]5.2.2.x	UPUnSubscribe
[bookmark: _Toc153887421][bookmark: _Toc145955992]5.2.2.x.1	General
The following procedures are defined, using the "UPUnSubscribe" service operation:
-	Unsubscribe to Notification of LCS-UP connection
[bookmark: _Toc153887422][bookmark: _Toc145955993]5.2.2.x.2	Unsubscribe to Notification of LCS-UP connection
This procedure allows a consumer NF to unsubscribe about status of a secure LCS-UP connection for a target UE.



Figure 5.2.2.x.2-1: NF service consumer unsubscribes to notifications
1.	The NF Service Consumer shall send an HTTP POST request to the resource URI of "unsubscribe-up" custom operation on the serving LMF.
2a.	On success, the LMF responds with "204 No Content".
2b.	On failure or redirection, one of the HTTP status code listed in Table Table 6.1.4.y.2-2 shall be returned. For a 4xx/5xx response, the message body containing a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table Table 6.1.4.y.2-2.

* * * Next Change * * * *
[bookmark: _Toc153887449][bookmark: _Toc145956017][bookmark: _Toc138411840][bookmark: _Toc130844134][bookmark: _Toc122096913][bookmark: _Toc114778996][bookmark: _Toc106639486][bookmark: _Toc98506201][bookmark: _Toc90650530][bookmark: _Toc88818608][bookmark: _Toc82716321][bookmark: _Toc74993733][bookmark: _Toc67685912][bookmark: _Toc58594402][bookmark: _Toc56517501][bookmark: _Toc51873373][bookmark: _Toc49849859][bookmark: _Toc45032370][bookmark: _Toc43215122][bookmark: _Toc36463282][bookmark: _Toc34147898][bookmark: _Toc27593027][bookmark: _Toc25168608][bookmark: _Toc20150361]6.1.3.1	Overview
The structure of the Resource URIs of the Nlmf_Location service is shown in figure 6.1.3.1-1.


 
Figure 6.1.3.1-1: Resource URI structure of the Nlmf_Location API

* * * Next Change * * * *
[bookmark: _Toc153887450][bookmark: _Toc145956018][bookmark: _Toc138411841][bookmark: _Toc130844135][bookmark: _Toc122096914][bookmark: _Toc114778997][bookmark: _Toc106639487][bookmark: _Toc98506202][bookmark: _Toc90650531][bookmark: _Toc88818609][bookmark: _Toc82716322][bookmark: _Toc74993734][bookmark: _Toc67685913][bookmark: _Toc58594403][bookmark: _Toc56517502][bookmark: _Toc51873374][bookmark: _Toc49849860][bookmark: _Toc45032371][bookmark: _Toc43215123][bookmark: _Toc36463283][bookmark: _Toc34147899][bookmark: _Toc27593028][bookmark: _Toc25168609][bookmark: _Toc20150362]6.1.4	Custom Operations without associated resources
[bookmark: _Toc153887451][bookmark: _Toc145956019][bookmark: _Toc138411842][bookmark: _Toc130844136][bookmark: _Toc122096915][bookmark: _Toc114778998][bookmark: _Toc106639488][bookmark: _Toc98506203][bookmark: _Toc90650532][bookmark: _Toc88818610][bookmark: _Toc82716323][bookmark: _Toc74993735][bookmark: _Toc67685914][bookmark: _Toc58594404][bookmark: _Toc56517503][bookmark: _Toc51873375][bookmark: _Toc49849861][bookmark: _Toc45032372][bookmark: _Toc43215124][bookmark: _Toc36463284][bookmark: _Toc34147900][bookmark: _Toc27593029][bookmark: _Toc25168610][bookmark: _Toc20150363]6.1.4.1	Overview
The URI structure for Custom Operations without associated resources is included as part of the Figure 6.1.3.1-1
Table 6.1.4.1-1: Custom operations without associated resources
	Operation Name
	Custom operation URI
	Mapped HTTP method
	Description
(Service Operation)

	determine-location
	/determine-location
	POST
	Determine Location

	cancel-location
	/cancel-location
	POST
	Cancel Location

	location-context-transfer
	/location-context-transfer
	POST
	Transfer Location Context

	location-measure
	/location-measure
	POST
	Location Measure

	up-subscription
	/up-subscription
	POST
	UpSubscribe

	up-configure
	/up-configure
	POST
	Create, Modify or Terminate the LCS-UP connection

	unsubscribe-up
	/unsubscribe-up
	POST
	Delete the subscription identified by the subscriptionCorrelationId



* * * Next Change * * * *
[bookmark: _Toc153887464][bookmark: _Toc145956032]6.1.4.y	Operation: unsubscribe-up
[bookmark: _Toc153887465][bookmark: _Toc145956033]6.1.4.y.1	Description
This clause will describe the custom operation and what it is used for, and the custom operation's URI.
[bookmark: _Toc153887466][bookmark: _Toc145956034]6.1.4.y.2	Operation Definition
This operation shall support the response data structures and response codes specified in tables 6.1.4.y.2-1 and 6.1.4.y.2-2.
Table 6.1.4.y.2-1: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	UpUnSubscriptionData
	M
	1
	Input parameters to the "UPUnSubscribe" operation



Table 6.1.4.y.2-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	n/a
	
	
	204 No Content
	

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	Temporary redirection.
(NOTE 2)

	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection.
(NOTE 2)

	NOTE 1:	The mandatory HTTP error status code for the DELETE method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply, with response body containing an object of ProblemDetails data type (see clause 5.2.7 of 3GPP TS 29.500 [4]).
NOTE 2:	RedirectResponse may be inserted by an SCP or SEPP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].



Table 6.1.4.y.2-3: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located on an alternative service instance within the same LMF or LMF (service) set.
Or the same URI, if a request is redirected to the same target resource via a different SCP.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance ID towards which the request is redirected



Table 6.1.4.y.2-4: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located on an alternative service instance within the same LMF or LMF (service) set.
Or the same URI, if a request is redirected to the same target resource via a different SCP.

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance ID towards which the request is redirected



* * * Next Change * * * *
6.1.6.2.z	Type: UpUnSubscriptionData
Table 6.1.6.2.z-1: Definition of type UpUnSubscriptionData
	Attribute name
	Data type
	P
	Cardinality
	Description

	subscriptionCorrelationId
	string
	M
	1
	This IE shall contain the subscription correlation ID.



* * * Next Change * * * *
[bookmark: _Toc153887575][bookmark: _Toc145956133][bookmark: _Toc138411935][bookmark: _Toc130844227][bookmark: _Toc122097006][bookmark: _Toc114779089][bookmark: _Toc106639579][bookmark: _Toc98506294][bookmark: _Toc90650624][bookmark: _Toc88818702][bookmark: _Toc82716415][bookmark: _Toc74993825][bookmark: _Toc67685998][bookmark: _Toc58594488][bookmark: _Toc56517587][bookmark: _Toc51873459][bookmark: _Toc49849945][bookmark: _Toc45032456][bookmark: _Toc43215208][bookmark: _Toc36463368][bookmark: _Toc34147984][bookmark: _Toc27593108][bookmark: _Toc25168689][bookmark: _Toc20150441]6.1.8	Security
As indicated in 3GPP TS 33.501 [9], the access to the Nlmf_Location API may be authorized by means of the OAuth2 protocol (see IETF RFC 6749 [10]), using the "Client Credentials" authorization grant, where the NRF (see 3GPP TS 29.510 [11]) plays the role of the authorization server.
If Oauth2 authorization is used, an NF Service Consumer, prior to consuming services offered by the Nlmf_Location API, shall obtain a "token" from the authorization server, by invoking the Access Token Request service, as described in 3GPP TS 29.510 [11], clause 5.4.2.2.
NOTE:	When multiple NRFs are deployed in a network, the NRF used as authorization server is the same NRF that the NF Service Consumer used for discovering the Nlmf_Location service.
The Nlmf_Location API defines the following scopes for OAuth2 authorization as specified in 3GPP TS 33.501 [9]:
Table 6.1.8-1: OAuth2 scopes defined in Nlmf_Location API
	Scope
	Description

	"nlmf-loc"
	Access to the Nlmf_Location API.

	"nlmf-loc:determine-location:invoke"
	Access to invoke Determine Location

	"nlmf-loc:cancel-location:invoke"
	Access to invoke Cancel Location

	"nlmf-loc:location-context-transfer:invoke"
	Access to invoke Location Context

	"nlmf-loc:location-measure:invoke"
	Access to invoke Location Measurement

	"nlmf-loc:up-subscription:invoke"
	Access to invoke UP Subscription

	"nlmf-loc:up-configure:invoke"
	Access to invoke UP Config

	"nlmf-loc:unsubscribe-up:invoke"
	Access to invoke UP UnSubscription




* * * Next Change * * * *
[bookmark: _Toc153887623][bookmark: _Toc145956181][bookmark: _Toc138411983][bookmark: _Toc130844275][bookmark: _Toc122097054][bookmark: _Toc114779137][bookmark: _Toc106639627][bookmark: _Toc98506342][bookmark: _Toc90650673][bookmark: _Toc88818751][bookmark: _Toc82716464][bookmark: _Toc74993874][bookmark: _Toc67686047][bookmark: _Toc58594533][bookmark: _Toc56517632][bookmark: _Toc51873504][bookmark: _Toc49849990][bookmark: _Toc45032501][bookmark: _Toc43215253][bookmark: _Toc36463413][bookmark: _Toc34148029][bookmark: _Toc27593153][bookmark: _Toc25168734][bookmark: _Toc20150444]A.2	Nlmf_Location API
openapi: 3.0.0

info:
  version: '1.3.0-alpha.5'
  title: 'LMF Location'
  description: |
    LMF Location Service.  
    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).  
    All rights reserved.

[…]
  /up-configure:
    post:
      summary: set up, modify or terminate a secure LCS-UP connection for a target UE
      operationId: UpConfig
      tags:
        - UP Configure
      security:
        - {}
        - oAuth2ClientCredentials:
          - nlmf-loc
        - oAuth2ClientCredentials:
          - nlmf-loc
          - nlmf-loc:up-configure:invoke
      requestBody:
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/UpConfig'
        required: true
      responses:
        '204':
          description: Expected response to successful set up, modify or terminate LCS-UP connection.
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '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'
        '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'
        '502':
          $ref: 'TS29571_CommonData.yaml#/components/responses/502'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        '504':
          $ref: 'TS29571_CommonData.yaml#/components/responses/504'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /unsubscribe-up/{subscriptionCorrelationId}:
    delete:
      summary: unsubscribe about status of a secure LCS-UP connection for a target UE
      operationId: UpUnSubscribe
      tags:
        - UP UnSubscribe
      security:
        - {}
        - oAuth2ClientCredentials:
          - nlmf-loc
        - oAuth2ClientCredentials:
          - nlmf-loc
          - nlmf-loc:unsubscribe-up:invoke
      requestBody:
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/UpUnSubscriptionData'
        required: true
      responses:
        '204':
          description: UP Subscription successfully removed
        '307':
          $ref: 'TS29571_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29571_CommonData.yaml#/components/responses/308'
        '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'
        '429':
          $ref: 'TS29571_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '502':
          $ref: 'TS29571_CommonData.yaml#/components/responses/502'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            nlmf-loc: Access to the Nlmf_Location API
            nlmf-loc:determine-location:invoke: Access to invoke Determine Location
            nlmf-loc:cancel-location:invoke: Access to invoke Cancel Location
            nlmf-loc:location-context-transfer:invoke: Access to invoke Location Context
            nlmf-loc:location-measure:invoke: Access to invoke Location Measurement
            nlmf-loc:up-subscription:invoke: Access to invoke UP Subscription
            nlmf-loc:up-configure:invoke: Access to invoke UP Config

  schemas:
#
# COMPLEX TYPES
#

[…]


    AdditionalUeInfo:
      description: MBSR UE Information
      type: object
      properties:
        ncgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
        ecgi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'


    UpUnSubscriptionData:
      description: UP UnSubscription Data
      type: object
      required:
        - subscriptionCorrelationId
      properties:
        subscriptionCorrelationId:
          type: string

#
#
# SIMPLE TYPES
#
[…]


* * * End of Changes * * * *
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