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	As per the reply LS from CT1 in C4-203378, CT1 requires CT4 to define a solution enabling to provide the UE with the SoR Information in the following cases:
· UE is registered in VPLMN,
· UE is registered in HPLMN.

"The requirement of having the SOR-AF being able to request the HPLMN UDM to provide the UE with SoR information after the registration procedure of type "INITIAL REGISTRATION" (or "EMERGENCY REGISTRATION") still exists."

"In the present TS 23.122 specification, the subscribe/notify scheme applies only to the VPLMN use case, i.e., sending/updating SoR information when the UE is in the VPLMN.
However, CT1 discussed the introduction of sending/updating the SoR information to the UE in the case when the UE is located in the HPLMN. CT1 has concluded to enable this scenario as well, and to update the TS 23.122 specification as described in the agreed CR in C1-202068 attached. The CR enables providing the UE with the SoR information in the after registration case not only when the UE is registered in the VPLMN, but also when the UE is registered in the HPLMN."

"CT1 decided to describe the solution in C1-202793 in a generic way, enabling CT4 to select the most suitable stage-3 solution. In this solution CT1 replaces the subscribe/notify scheme enabling the SOR-AF to update the UDM with the new steering of roaming data for the already registered UE using a general update procedure"

This CR, along with the CRs C4-203352 and C4-203353, proposes a simple solution based on the implicit subscribe/notify mechanism (of the second type, i.e. "The subscription exists without any explicit operation" as per clause 4.6.2.2.1 of 3GPP°TS°29.501) that enables to cover these requirements and enable the SOR-AF to convey updated SoR Information to a UE at any time after registration. This solution also enables to cover the following important aspects:
· As there is no explicit subscription to be managed, it is equally applicable for both use cases, i.e. steering after registration in VPLMN and steering after registration in HPLMN. An operator that activates dynamic Rel-16 SoR mechanism would hence easily configure its UDM and SOR-AF insatnces accordingly.
· It enables the SOR-AF to keep the control on when and how to send updated SoR Information.
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* * * First Change * * * *
[bookmark: _Toc34219399][bookmark: _Toc34739721][bookmark: _Toc34739968][bookmark: _Toc34749440][bookmark: _Toc35936327][bookmark: _Toc36462502]5.2.2	Service Operations
[bookmark: _Toc34219400][bookmark: _Toc34739722][bookmark: _Toc34739969][bookmark: _Toc34749441][bookmark: _Toc35936328][bookmark: _Toc36462503]5.2.2.1	Introduction
For the Nsoraf_SteeringOfRoaming service, the following service operations are defined:
-	Get
-	Info
-	Notify

* * * Next Change * * * *
[bookmark: _Toc34219404][bookmark: _Toc34739726][bookmark: _Toc34739973][bookmark: _Toc34749445][bookmark: _Toc35936332][bookmark: _Toc36462507]5.2.2.x	Notify
[bookmark: _Toc34219405][bookmark: _Toc34739727][bookmark: _Toc34739974][bookmark: _Toc34749446][bookmark: _Toc35936333][bookmark: _Toc36462508]5.2.2.x.1	General
[bookmark: _Toc34219406][bookmark: _Toc34739728][bookmark: _Toc34739975][bookmark: _Toc34749447][bookmark: _Toc35936334][bookmark: _Toc36462509]This service operation is used by the SOR-AF to notify a NF Service Consumer (e.g. UDM) on the changes of SoR information for a UE.
The following procedures are supported using the "Notify" service operation:
· Notification of SoR information change
5.2.2.x.2	Notification of SoR Information Change
Figure 5.2.2.x.2-1 depicts a scenario where the SOR-AF sends a notification to a NF Service Consumer (e.g. UDM), which is implicitly subscribed, on SoR information data change (see also clause C.3 in Annex C of 3GPP°TS°23.122°[14]).
The request contains the callbackReference URI (notifUri) retrieved from the NRF during the discovery procedure.


Figure 5.2.2.x.2-1: Notification of SoR Information Change procedure
1.	The SOR-AF sends a POST request to the discovered callbackReference (notifUri) of the target NF service consumer (e.g. UDM) containing the updated SoR Information that needs to be conveyed to a UE.
2a.	On success, the NF consumer (e.g. UDM) responds with "204 No Content" status code. 
2b.	If there is no associated valid context information available, the NF consumer (e.g. UDM) should return a response with the HTTP status code "404 Not Found" and additional error information in the response body (within the "ProblemDetails" IE).
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body.

* * * Next Change * * * *
[bookmark: _Toc34219430][bookmark: _Toc34739752][bookmark: _Toc34739999][bookmark: _Toc34749471][bookmark: _Toc35936358][bookmark: _Toc36462533]6.1.5	Notifications
[bookmark: _Toc34219431][bookmark: _Toc34739753][bookmark: _Toc34740000][bookmark: _Toc34749472][bookmark: _Toc35936359][bookmark: _Toc36462534]6.1.5.1	General
[bookmark: _Toc510696630]Notifications shall comply to clause 6.2 of 3GPP TS 29.500 [4] and clause 4.6.2.3 of 3GPP TS 29.501 [5].
Table 6.1.5.1-1: Notifications overview
	Notification
	Resource URI
	HTTP method or custom operation
	Description
(service operation)

	SoR Information Change Notification
	{notifUri}
	POST
	Nsoraf_SOR_Notify



6.1.5.y	SoR Information Change Notifications
[bookmark: _Toc532994455]6.1.5.y.1	Description
The SoR Information change Notification defined in this document is used by the NF service producer (i.e. SOR-AF) to convey an updated SoR Information for a UE to a NF service consumer (e.g. UDM), which is implicitly subscribed. The notifUri that is used is either registered to the NRF by the NF service consumer (e.g. UDM) and retrieved by the SOR-AF using the discovery procedure (see clauses 6.1.6.2.3 and 6.2.6.2.3 of 3GPP°TS°29.510°[10]), or configured at the SOR-AF.
The POST method shall be used for these Notifications.
[bookmark: _Toc532994456]6.1.5.y.2	Target URI
The Notification URI "{notifUri}" shall be used with the resource URI variables defined in table 6.1.5.y.2-1.
Table 6.1.5.y.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	notifUri
	Uri
	String formatted as URI with the Notification Uri



[bookmark: _Toc532994457]6.1.5.y.3	Standard Methods
[bookmark: _Toc532994458]6.1.5.y.3.1	POST
This method shall support the request data structures specified in table 6.1.5.y.3.1-1 and the response data structures and response codes specified in table 6.1.5.y.3.1-1.
Table 6.1.5.y.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	SorInfoNotification
	"M"
	1
	SoR Information that needs to be delivered transparently to the UE over NAS.



Table 6.1.5.y.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response codes
	Description

	n/a
	
	
	204 No Content
	Upon success, an HTTP response with status code "204 No Content" and an empty response body shall be returned.

	ProblemDetails
	M
	1
	404 Not Found
	The "cause" attribute shall be set to the following application error:
- USER_NOT_FOUND

	NOTE:	The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply.


In this release of this specification, no notifications are defined for the Nsoraf_SOR Service.

* * * Next Change * * * *
[bookmark: _Toc34219433][bookmark: _Toc34739755][bookmark: _Toc34740002][bookmark: _Toc34749474][bookmark: _Toc35936361][bookmark: _Toc36462536]6.1.6.1	General
This clause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Nsoraf service based interface protocol.

Table 6.1.6.1-1: Nsoraf specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	SorInformation
	6.1.6.2.2
	Contains the SoR information to be conveyed to the UE.
	

	SorAckInfo
	6.1.6.2.3
	Contains an indication to the SOR-AF on the reception status of the acknowledgment of successful reception of SoR Information by the UE.
	

	SorAckStatus
	6.1.6.3.3
	Contains the reception status of the acknowledgment of successful reception of SoR Information by the UE.
	

	SorInfoNotification
	6.1.6.2.z
	Contains the SoR information to be conveyed to a UE and its SUPI.
	



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

	PlmnId
	3GPP TS 29.571 [16]
	PLMN Identity
	

	ProblemDetails
	3GPP TS 29.571 [16]
	Common data type used in response bodies
	

	SupportedFeatures
	3GPP TS 29.571 [16]
	see 3GPP TS 29.500 [4] clause 6.6
	

	SteeringContainer
	3GPP°TS°29.503 [15]
	Contains the SoR Information
	

	Supi
	3GPP TS 29.571 [16]
	Contains the SUPI information.
	

	DateTime
	3GPP TS 29.571 [16]
	
	



* * * Next Change * * * *
[bookmark: _Toc34219436][bookmark: _Toc34739758][bookmark: _Toc34740005][bookmark: _Toc34749477][bookmark: _Toc35936364][bookmark: _Toc36462539]6.1.6.2.z	Type: SorInfoNotification
Table 6.1.6.2.z-1: Definition of type SorInfoNotification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	sorInformation
	SorInformation
	M
	1
	This attribute contains the SoR Information to be conveyed to the UE.
	

	targetSupi
	Supi
	M
	1
	This attribute contains the SUPI of the concerned UE.
	



* * * Next Change * * * *
[bookmark: _Toc34219450][bookmark: _Toc34739772][bookmark: _Toc34740019][bookmark: _Toc34749491][bookmark: _Toc35936378][bookmark: _Toc36462553]A.2	Nsoraf_SOR API
[bookmark: _Hlk515634373][bookmark: _Hlk515642979]openapi: 3.0.0
info:
  title: 'Nsoraf_SOR'
  version: 1.0.0.alpha-1
  description: |
    Nsoraf Steering Of Roaming Service.
    © 2020, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
[bookmark: _Hlk514243590]externalDocs:
  description: 3GPP TS 29.550 V16.0.0; Steering Of Roaming Application Function Services.
  url: http://www.3gpp.org/ftp/Specs/archive/29_series/29.550/
servers:
  - url: '{apiRoot}/nsoraf-sor/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 4.4 of 3GPP TS 29.501
security:
  - {}
  - oAuth2ClientCredentials:
    - nsoraf-sor
paths:
  /{supi}/sor-information:
    get:
      summary: retrieve the steering of roaming information for a UE
      operationId: GetSorInformation
      tags:
        - SoR Information Retrieval
      parameters:
        - name: supi
          in: path
          description: Identifier of the UE
          required: true
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        - name: supported-features
          in: query
          description: Supported Features
          schema:
             $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        - name: plmn-id
          in: query
          description: serving PLMN ID
          required: true
          content:
            application/json:
              schema:
                $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
      responses:
        '200':
          description: Expected response to a valid request
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/SorInformation'
          headers:
            Cache-Control:
              description: Cache-Control (as described in RFC 7234) with value "no-cache" to indicate that the returned SoR information should not be cached
              schema:
                type: string
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          description: Unexpected error
  /{supi}/sor-information/sor-ack:
    put:
      summary: SoR Acknowledgment Reception Notification
      operationId: SorAckInfo
      tags:
        - Providing the reception status of the acknowledgement of Steering of Roaming information reception by the UE
      parameters:
        - name: supi
          in: path
          description: Identifier of the UE
          required: true
          schema:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
      requestBody:
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/SorAckInfo'
      responses:
        '204':
          description: Successful reception of the indication
        '400':
          $ref: 'TS29571_CommonData.yaml#/components/responses/400'
        '404':
          $ref: 'TS29571_CommonData.yaml#/components/responses/404'
        '500':
          $ref: 'TS29571_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29571_CommonData.yaml#/components/responses/503'
        default:
          description: Unexpected error
  callbacks:
    Notify:
      '{notifUri}': # The {notifUri} is configured in SOR-AF or discovered via NRF
        post:
          requestBody:
            description: SoR Information Change Notification
            content:
              application/json:
                schema:
                  $ref: '#/components/schemas/SorInfoNotification'
          responses:
            '204':
              description: Expected response to a valid notification
            '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'
            '503':
              $ref: 'TS29571_CommonData.yaml#/components/responses/503'
            '504':
              $ref: 'TS29571_CommonData.yaml#/components/responses/504'
            default:
              $ref: 'TS29571_CommonData.yaml#/components/responses/default'
components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            nsoraf-sor: Access to the Nsoraf_SOR API
  schemas:
    # API specific definitions
    SorInformation:
      type: object
      required:
        - sorAckIndication
        - sorSendingTime
      properties:
        steeringContainer:
          $ref: 'TS29503_Nudm_SDM.yaml#/components/schemas/SteeringContainer'
        sorAckIndication:
          type: boolean
        sorSendingTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
    SorAckInfo:
      type: object
      required:
        - sorAckStatus
        - sorSendingTime
      properties:
        sorAckStatus:
          $ref: '#/components/schemas/SorAckStatus'
        sorSendingTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
    SorInfoNotification:
      type: object
      required:
        - sorInformation
        - targetSupi
      properties:
        sorInformation:
          $ref: '#/components/schemas/SorInformation'
        targetSupi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
    SorAckStatus:
      anyOf:
        - type: string
          enum:
          - ACK_SUCCESSFUL
          - ACK_NOT_RECEIVED
          - ACK_NOT_SUCCESSFUL
        - type: string

* * * End of Changes * * * *

image1.emf
SOR-AF

NF service 

consumer

1. POST {notifUri} (SorInfoNotification)

2a. 204 No Content

2b. 404 Not Found


Microsoft_Visio_Drawing1.vsdx
SOR-AF
NF service consumer
1. POST {notifUri} (SorInfoNotification)
2a. 204 No Content
2b. 404 Not Found



