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* * * Start of changes * * * *
[bookmark: _Toc28013306][bookmark: _Toc36040061][bookmark: _Toc44692674][bookmark: _Toc45134135][bookmark: _Toc49607199][bookmark: _Toc51763171][bookmark: _Toc58850066][bookmark: _Toc59018446][bookmark: _Toc68169452][bookmark: _Toc90657724][bookmark: _Toc28013417][bookmark: _Toc34222330][bookmark: _Toc36040513][bookmark: _Toc39134442][bookmark: _Toc43283389][bookmark: _Toc45134429][bookmark: _Toc49931760][bookmark: _Toc51763541][bookmark: _Toc493774024][bookmark: _Toc494194773][bookmark: _Toc528159067][bookmark: _Toc532198029][bookmark: _Toc34123783][bookmark: _Toc36038527][bookmark: _Toc36038615][bookmark: _Toc36038806][bookmark: _Toc44680746][bookmark: _Toc45133658][bookmark: _Toc45133749][bookmark: _Toc49417447][bookmark: _Toc51762414][bookmark: _Toc20408087][bookmark: _Toc39068125][bookmark: _Toc43273318][bookmark: _Toc45134856][bookmark: _Toc49939192][bookmark: _Toc51764216][bookmark: _Toc28012684][bookmark: _Toc36038956][bookmark: _Toc44688372][bookmark: _Toc45133788][bookmark: _Toc49931468][bookmark: _Toc51762726][bookmark: _Toc58848359][bookmark: _Toc59017397][bookmark: _Toc66279386][bookmark: _Toc68168408]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
5MBS	5G Multicast/Broadcast Services
A-KID	AKMA Key IDentifier
A-TID	AKMA Temporary UE IDentifier
AAnF	AKMA Anchor Function
ACS	Auto-Configuration Server
AF	Application Function 
AKMA	Authentication and Key Management for Applications
AM	Access and Mobility management
BDT	Background Data Transfer
CAPIF	Common API Framework
CP	Communication Pattern
DN	Data Network
DNAI	DN Access Identifier
DNN	Data Network Name 
EAS	Edge Application Server
ECS	Edge Configuration Server
GMLC	Global Mobile Location Centre
GPSI	Generic Public Subscription Identifier
IPTV	Internet Protocol Television 
KAF	AKMA Application Key
MBS	Multicast/Broadcast Service
MB-SMF	Multicast/Broadcast Session Management Function
MO-LR	Mobile Originated Location Request
NEF	Network Exposure Function
NSAC	Network Slice Admission Control
NSACF	Network Slice Admission Control Function
PCF	Policy Control Function
PCRF	Policy and Charging Rule Function
PFD	Packet Flow Description
PFDF	Packet Flow Description Function
REST	Representational State Transfer
SCEF	Service Capability Exposure Function
S-NSSAI	Single Network Slice Selection Assistance Information 
SSM	Source Specific IP Multicast address
TMGI	Temporary Mobile Group Identity
TSC	Time Sensitive Communication
TSCAI	Time Sensitive Communication Assistance Information
TSCTSF	Time Sensitive Communication and Time Synchronization Function
UDR	Unified Data Repository
UP	User Plane 
URSP	UE Route Selection Policy
WB	Wide Band

* * * Next changes * * * *
[bookmark: _Toc28013308][bookmark: _Toc36040063][bookmark: _Toc44692676][bookmark: _Toc45134137][bookmark: _Toc49607201][bookmark: _Toc51763173][bookmark: _Toc58850068][bookmark: _Toc59018448][bookmark: _Toc68169454][bookmark: _Toc90657726]4.1	Overview
The NEF Northbound interface is between the NEF and the AF. It specifies RESTful/RPC APIs that allow the AF to access the services and capabilities provided by 3GPP network entities and securely exposed by the NEF.
This document also specifies the procedures triggered at the NEF by API requests from the AF and by event notifications received from 3GPP network entities.
The stage 2 level requirements and signalling flows for the NEF Northbound interface are defined in 3GPP TS 23.502 [2], and in 3GPP TS 23.247 [53] for 5MBS specific aspects.
The NEF Northbound interface supports the following procedures:
1)	Procedures for Monitoring
2)	Procedures for Device Triggering
3)	Procedures for resource management of Background Data Transfer
4)	Procedures for CP Parameters, Network Configuration Parameters Provisioning, 5G LAN Parameters Provisioning, ACS Configuration Parameter Provisioning, Location Privacy Indication Parameters Provisioning and ECS address provisioning 
5)	Procedures for PFD Management
6)	Procedures for Traffic Influence
7)	Procedures for changing the chargeable party at session set up or during the session
8)	Procedures for setting up an AF session with required QoS
9)	Procedures for MSISDN-less Mobile Originated SMS
10)	Procedures for non-IP data delivery
11)	Procedures for analytics information exposure
12)	Procedure for applying BDT policy
13)	Procedures for Enhanced Coverage Restriction Control
14)	Procedures for IPTV Configuration 
15)	Procedures for Service Parameter Provisioning
16)	Procedures for RACS Parameter Provisioning 
17)	Procedures for Mobile Originated Location Request 
18)	Procedures for AKMA
19)	Procedures for AF triggered Access and Mobility Influence
20)	Procedures for AF triggered Access and Mobility Policy Authorization
21)	Procedures for Time Synchronization Exposure
22)	Procedures for EAS Deployment information provisioning
23)	Procedures for TMGI allocation, deallocation, expiry timer refresh and timer expiry notification
24)	Procedures for MBS session creation, update and deletion.
Which correspond to the following services respectively, supported by the NEF as defined in 3GPP TS 23.502 [2]:
1)	Nnef_EventExposure service and Nnef_APISupportCapability service
2)	Nnef_Trigger service
3)	Nnef_BDTPNegotiation service 
4)	Nnef_ParameterProvision service
5)	Nnef_PFDManagement service
6)	Nnef_TrafficInfluence service
7)	Nnef_ChargeableParty service
8)	Nnef_AFsessionWithQoS service
9)	Nnef_MSISDN-less_MO_SMS service
10)	Nnef_NIDDConfiguration and Nnef_NIDD services
11)	Nnef_AnalyticsExposure service
12)	Nnef_ApplyPolicy service
13)	Nnef_ECRestriction service
14)	Nnef_IPTVConfiguration service 
15)	Nnef_ServiceParameter service 
16)	Nnef_UCMFProvisioning service 
17)	Nnef_Location service 
18)	Nnef_AKMA service
19)	Nnef_AMInfluence service
20)	Nnef_AMPolicyAuthorization service
21)	Nnef_TimeSynchronization service
22)	Nnef_EASDeployment service
23)	Nnef_MBSTMGI service
24)	Nnef_MBSSession service
NOTE 1:	For Nnef_PFDManagement service, only the Nnef_PFDManagement_Create/Update/Delete service operations are applicable for the NEF Northbound interface.
NOTE 2:	For Nnef_NIDD service, NF consumer other than the AF does not use the NEF Northbound interface.
NOTE 3:	For Nnef_NIDDConfiguration service, the Nnef_NIDDConfiguration_Trigger service operation is only applicable for the NEF Northbound interface.
NOTE 4:	The Nnef_APISupportCapability service is only applicable in the MonitoringEvent API when the monitoring type sets to "API_SUPPORT_CAPABILITY".
* * * Next changes * * * *
[bookmark: _Toc28013314][bookmark: _Toc36040069][bookmark: _Toc44692682][bookmark: _Toc45134143][bookmark: _Toc49607207][bookmark: _Toc51763179][bookmark: _Toc58850074][bookmark: _Toc59018454][bookmark: _Toc68169460][bookmark: _Toc90657732]4.4.1	Introduction
All procedures that operate across the NEF Northbound interface, as specified in 3GPP TS 23.502 [2], and in 3GPP TS 23.247 [53] for 5MBS specific aspects, are specified in the following subclauses.
* * * Next changes * * * *
[bookmark: _Toc90657794]4.4.29	Procedures for MBS Session Management for 5MBS
[bookmark: _Toc90657795]4.4.29.1	General
The procedures described in the subclauses below are used by an AF to interact with the 5GC for 5G MBS session(s) management as defined in 3GPP TS 23.247 [53].
[bookmark: _Toc90657796]4.4.29.2	Procedures for TMGI management for 5MBS
[bookmark: _Toc90657797]4.4.29.2.1	General
The procedures described in the subclauses below are used by an AF to request and manage TMGI(s) for 5G MBS session(s) as defined in subclause 7.1 of 3GPP TS 23.247 [53].
[bookmark: _Toc90657798]4.4.29.2.2	Procedures for TMGI(s) allocation or TMGI(s) expiry time refresh
This procedure is used by an AF to request the allocation of TMGI(s) for new 5G MBS session(s) or the refresh of the expiry time of already allocated TMGI(s).
In order to request the allocation of TMGI(s) for new 5G MBS session(s) or the refresh of the expiry time of already allocated TMGI(s), an AF sends a Nnef_MBSTMGI_Allocation Request message to the NEF. The request body shall include the TmgiAllocRequest data structure which shall contain:
-	within the "afId" attribute, the identifier of the AF that is sending the request;
-	within the "tmgiParams" attribute, the parameters (e.g. number of TMGI(s) to be allocated, etc.) to request the allocation of TMGI(s) for new 5G MBS session(s) or the refresh of the expiry time of already allocated TMGI(s);
and may contain:
-	within the "notificationUri" attribute, the notification URI via which the AF desires to receive notifications on timer expiry for TMGI(s);
-	within the "requestTestNotification" attribute, an indication on whether the NEF should send a test notification;
-	within the "websockNotifConfig" attribute, the configuration parameters to set up notification delivery over Websocket protocol; and/or
-	within the "suppFeat" attribute, the features supported by the AF.
The NEF checks whether the AF is authorized or not as defined in subclause 6.1.1 of 3GPP TS 23.247 [53]. If the AF is authorized, the NEF may query the NRF to discover and select an MB-SMF (service) instance that can handle this request. Then, the NEF conveys this TMGI(s) allocation or expiry time refresh request to the MB-SMF using the Nmbsmf_TMGI service.
Editor's Note:	The Nmbsmf_TMGI service will be defined by CT4.
Upon reception of a reply from the MB-SMF, the NEF forwards the received information (e.g. allocated TMGI(s), expiry time or updated expiry time, etc.) in a Nnef_MBSTMGI_Allocation Response message with a "200 OK" status code to the AF. The response body shall include the TmgiAllocResponse data structure which shall contain:
-	within the "tmgiInfo" attribute, the TMGI(s) allocation information or the refreshed expiry time for already allocated TMGI(s);
and may contain:
-	within the "suppFeat" attribute, the features supported by both the AF and the NEF.
Editor's note:	Error cases and the related responses are FFS.
* * * Next changes * * * *
[bookmark: _Toc90657802][bookmark: _Toc81558541][bookmark: _Toc85876992]4.4.29.3.1	General
The procedures described in the subclauses below are used by an AF to create, update and delete 5G MBS session(s) and also to subscribe for event notification with the NEF. This service is applicable for both broadcast and multicast sessions, as defined in subclause 7.1 of 3GPP TS 23.247 [53].
* * * Next changes * * * *
[bookmark: _Toc73716300][bookmark: _Toc90658350]5.19.3.1	Overview
The structure of the custom operation URIs of the MBSTMGI API is shown in Figure 5.19.3.1-1.


Figure 5.19.3.1-1: Custom operation URI structure of the MBSTMGI API
Table 5.19.3.1-1 provides an overview of the custom operations and applicable HTTP methods.
Table 5.19.3.1-1: Custom operations without associated resources
	Operation name
	Custom operation URI
	Mapped HTTP method
	Description

	Allocate
	/allocate
	POST
	Request the allocation of TMGI(s) for new 5MBS session(s) or the refresh of the expiry time of already allocated TMGI(s).

	Deallocate
	/deallocate
	POST
	Request the deallocation of TMGI(s).



* * * Next changes * * * *
[bookmark: _Toc73716301][bookmark: _Toc90658351]5.19.3.2	Operation: Allocate
[bookmark: _Toc73716302][bookmark: _Toc90658352]5.19.3.2.1	Description
The custom operation enables an AF to request the allocation of TMGI(s) for new 5MBS session(s) or the refresh of the expiry time of already allocated TMGI(s).
[bookmark: _Toc73716303][bookmark: _Toc90658353]5.19.3.2.2	Operation Definition
This operation shall support the request and response data structures and response codes specified in table 5.19.3.2.2-1 and table 5.19.3.2.2-2.
Table 5.19.3.2.2-1: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	TmgiAllocRequest
	M
	1
	Represents the parameters to request the allocation of TMGI(s) for new 5MBS session(s) or the refresh of the expiry time of already allocated TMGI(s).



Table 5.19.3.2.2-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	TmgiAllocResponse
	M
	1
	200 OK
	Successful case: The TMGI allocation information (e.g. allocated TMGIs, expiry time) or the refreshed expiry time for the concerned already allocated TMGI(s) is/are returned to the requesting AF.

	n/a
	
	
	307 Temporary Redirect
	Temporary redirection. The response shall include a Location header field containing an alternative target URI located in an alternative NEF.
Redirection handling is described in subclause 5.2.10 of 3GPP TS 29.122 [4].

	n/a
	
	
	308 Permanent Redirect
	Permanent redirection. The response shall include a Location header field containing an alternative target URI located in an alternative NEF.
Redirection handling is described in subclause 5.2.10 of 3GPP TS 29.122 [4]

	NOTE:	The mandatory HTTP error status codes for the POST method listed in Table 5.2.6-1 of 3GPP TS 29.122 [4] also apply.



Table 5.19.3.2.2-3: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative target URI located in an alternative NEF.



Table 5.19.3.2.2-4: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative target URI located in an alternative NEF.



Editor's note:	Error cases and the related responses are FFS.
* * * Next changes * * * *
[bookmark: _Toc73716310][bookmark: _Toc90658369]5.19.5.2.2	Type: TmgiAllocRequest
Table 5.19.5.2.2-1: Definition of type TmgiAllocRequest
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	afId
	string
	M
	1
	Contains the identifier of the AF that is sending the request.
	

	tmgiParams
	TmgiAllocate
	M
	1
	Contains the parameters to request the allocation of TMGI(s) for new 5MBS session(s) or the refresh of the expiry time of already allocated TMGI(s).
	

	notificationUri
	Uri
	O
	0..1
	The notification URI via which the AF desires to receive notifications on timer expiry for TMGI(s).
	

	requestTestNotification
	boolean
	O
	0..1
	Set to "true" by the AF to request the NEF to send a test notification as defined in subclause 5.2.5.3 of 3GPP TS 29.122 [4]. 

Set to "false" or omitted otherwise.
	Notification_test_event

	websockNotifConfig
	WebsockNotifConfig
	O
	0..1
	Configuration parameters to set up notification delivery over Websocket protocol.
	Notification_websocket

	suppFeat
	SupportedFeatures
	O
	0..1
	Indicates the features supported by the AF.
	



* * * Next changes * * * *
[bookmark: _Toc90658448]A.17	MBSTMGI API
openapi: 3.0.0
info:
  title: 3gpp-mbs-tmgi
  version: 1.0.0-alpha.1
  description: |
    API for the allocation, deallocation and management of TMGI(s) for 5MBS.
    © 2021, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.522 V17.4.0; 5G System; Network Exposure Function Northbound APIs.
  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.522/'

security:
  - {}
  - oAuth2ClientCredentials: []

servers:
  - url: '{apiRoot}/3gpp-mbs-tmgi/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in subclause 5.2.4 of 3GPP TS 29.122.

paths:
  /allocate:
    post:
      summary: Request the allocation of TMGI(s) for new 5MBS session(s) or the refresh of the expiry time of already allocated TMGI(s).
      operationId: AllocateTmgi
      tags:
        - TMGI Allocation or Timer Expiry Refresh
      requestBody:
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/TmgiAllocRequest'
      responses:
        '200':
          description: Successful case. The allocated TMGI(s) or a refreshed expiry time for the concerned already allocated TMGI(s) is/are returned to the requesting AF.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/TmgiAllocResponse'
        '307':
          $ref: 'TS29122_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29122_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29122_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29122_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29122_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29122_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29122_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29122_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29122_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29122_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29122_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29122_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29122_CommonData.yaml#/components/responses/default'
      callbacks:
        TmgiTimerExpiryNotification:
          '{$request.body#/notificationUri}':
            post:
              requestBody:
                description: Represents the TMGI(s) timer expiry notification information (e.g. list of TMGI(s) for which the timer has expired).
                required: true
                content:
                  application/json:
                    schema:
                      $ref: '#/components/schemas/ExpiryNotif'
              responses:
                '204':
                  description: Expected response to a successful callback processing without a body
                '307':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/307'
                '308':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/308'
                '400':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/400'
                '401':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/401'
                '403':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/403'
                '404':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/404'
                '411':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/411'
                '413':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/413'
                '415':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/415'
                '429':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/429'
                '500':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/500'
                '503':
                  $ref: 'TS29122_CommonData.yaml#/components/responses/503'
                default:
                  $ref: 'TS29122_CommonData.yaml#/components/responses/default'

  /deallocate:
    post:
      summary: Request the deallocation of TMGI(s).
      operationId: DeallocateTmgi
      tags:
        - TMGI Deallocation
      requestBody:
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/TmgiDeallocRequest'
      responses:
        '204':
          description: No Content. Successful case, the TMGI(s) have been deallocated
        '307':
          $ref: 'TS29122_CommonData.yaml#/components/responses/307'
        '308':
          $ref: 'TS29122_CommonData.yaml#/components/responses/308'
        '400':
          $ref: 'TS29122_CommonData.yaml#/components/responses/400'
        '401':
          $ref: 'TS29122_CommonData.yaml#/components/responses/401'
        '403':
          $ref: 'TS29122_CommonData.yaml#/components/responses/403'
        '404':
          $ref: 'TS29122_CommonData.yaml#/components/responses/404'
        '411':
          $ref: 'TS29122_CommonData.yaml#/components/responses/411'
        '413':
          $ref: 'TS29122_CommonData.yaml#/components/responses/413'
        '415':
          $ref: 'TS29122_CommonData.yaml#/components/responses/415'
        '429':
          $ref: 'TS29122_CommonData.yaml#/components/responses/429'
        '500':
          $ref: 'TS29122_CommonData.yaml#/components/responses/500'
        '503':
          $ref: 'TS29122_CommonData.yaml#/components/responses/503'
        default:
          $ref: 'TS29122_CommonData.yaml#/components/responses/default'

components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{tokenUrl}'
          scopes: {}

  schemas: 
    TmgiAllocRequest:
      description: Represents the full set of parameters to initiate a TMGI(s) allocation request or the refresh of the expiry time of already allocated TMGI(s).
      type: object
      properties:
        afId:
          type: string
        tmgiParams:
          $ref: 'TS29532_Nmbsmf_TMGI.yaml#/components/schemas/TmgiAllocate'
        notificationUri:
          $ref: 'TS29122_CommonData.yaml#/components/schemas/Uri'
        requestTestNotification:
          type: boolean
        websockNotifConfig:
          $ref: 'TS29122_CommonData.yaml#/components/schemas/WebsockNotifConfig'
        suppFeat:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      required:
        - afId
        - tmgiParams

    TmgiAllocResponse:
      description: Represents TMGI(s) allocation information or the refreshed expiry time for already allocated TMGI(s)
      type: object
      properties:
        tmgiInfo:
          $ref: 'TS29532_Nmbsmf_TMGI.yaml#/components/schemas/TmgiAllocated'
        suppFeat:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
      required:
        - tmgiInfo

    TmgiDeallocRequest:
      description: Represents information to request the deallocation of TMGI(s).
      type: object
      properties:
        afId:
          type: string
        tmgis:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Tmgi'
          minItems: 1
      required:
        - afId
        - tmgis

    ExpiryNotif:
      description: Represents TMGI(s) timer expiry notification information.
      type: object
      properties:
        tmgis:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Tmgi'
          minItems: 1
      required:
        - tmgis

* * * End of changes * * * *
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