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* * * First Change * * * *

5.5.2.2.2
Subscription to Notification of event occurrence

Figure 5.5.2.2.2-1 shows a scenario where the NF service consumer sends a request to the UDM to subscribe to notifications of event occurrence (see also 3GPP TS 23.502 [3] figure 4.15.3.2.2-1 step 1). The request contains a callback URI, the type of event that is monitored and additional information e.g. event filters and reporting options.
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Figure 5.5.2.2.2-1: NF service consumer subscribes to notifications

1.
The NF service consumer sends a POST request to the parent resource (collection of subscriptions) (.../{ueScope}/ee-subscriptions), to create a subscription as present in message body. The values ueScope shall take are specified in Table 6.4.3.2.2-1.
2a.
On success, the UDM responds with "201 Created" with the message body containing a representation of the created subscription. The Location HTTP header shall contain the URI of the created subscription. If the event subscription was for a group of UEs:

-
The "maxNumOfReports" in the "reportingOptions" IE shall be applicable to each UE in the group;

-
The UDM shall return the number of UEs in that group in the "numberOfUes" IE. 
The NF service consumer shall keep track of the maximum number of reports reported for each UE in the event report and when "maxNumOfReports*numberOfUes" limit is reached, the NF service consumer shall initiate the unsubscription of the notification towards the UDM (see subclause 5.5.2.3.2).
2b.
If there is no valid subscription data for the UE, HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
2c.
If the UE subscription data exist, but the requested event notification cannot be created (e.g. due to an invalid/unsupported monitoring EventType, contained in the MonitoringConfiguration attribute of EeSubscription), HTTP status code "501 Not Implemented" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
* * * Second Change * * * *

5.5.2.3.2
Unsubscribe to notifications of event occurrence

Figure 5.2.2.4.2-1 shows a scenario where the NF service consumer sends a request to the UDM to unsubscribe from notifications of event occurrence. The request contains the URI previously received in the Location HTTP header of the response to the subscription.
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Figure 5.2.2.4.2-1: NF service consumer unsubscribes to notifications

1.
The NF service consumer sends a DELETE request to the resource identified by the URI previously received during subscription creation.

2a.
On success, the UDM responds with "204 No Content".

2b.
If there is no valid subscription available (e.g. due to an unknown SubscriptionId value), HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
* * * Third Change * * * *

6.4.3.1
Overview
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Figure 6.4.3.1-1: Resource URI structure of the Nudm_EE API

Table 6.4.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 6.4.3.1-1: Resources and methods overview

	Resource name
(Archetype)
	Resource URI
	HTTP method or custom operation
	Description

	EeSubscriptions
(Collection)
	/{ueScope}/ee-subscriptions
	POST
	Create a subscription

	Individual subscription
(Document)
	/{ueScope}/ee-subscriptions/{subscriptionId}
	DELETE
	Delete the subscription identified by {subscriptionId}, i.e. unsubscribe


* * * Fourth Change * * * *

6.4.3.2.2
Resource Definition

Resource URI: {apiRoot}/nudm-ee/v1/{ueScope}/ee-subscriptions

This resource shall support the resource URI variables defined in table 6.4.3.2.2-1.

Table 6.4.3.2.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.4.1

	ueScope
	Represents a single UE or a group of UEs or any UE. 
- If representing a single UE, this parameter shall contain the Generic Public Subscription Identifier (see 3GPP TS 23.501 [2] subclause 5.9.8)

pattern: "^(msisdn-[0-9]{5,15}|extid-.+@.+)$"
- If representing a group of UEs, this parameter shall contain the External GroupId.


pattern: "^extgroupid-.+@.+$"
- If representing any UE, this parameter shall contain "anyUE".

pattern: "^anyUE$"



* * * Fifth Change * * * *
6.4.3.3.1
Resource Definition

Resource URI: {apiRoot}/nudm-ee/v1/{ueScope}/ee-subscriptions/{subscriptionId}

This resource shall support the resource URI variables defined in table 6.4.3.3.1-1.

Table 6.4.3.3.1-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1

	ueScope
	Represents a single UE or a group of UEs or any UE. 

- If representing a single UE, this parameter shall contain the Generic Public Subscription Identifier (see 3GPP TS 23.501 [2] subclause 5.9.8)

pattern: "^(msisdn-[0-9]{5,15}|extid-.+@.+)$"
- If representing a group of UEs, this parameter shall contain the External GroupId.


pattern: "^extgroupid-.+@.+$"
- If representing any UE, this parameter shall contain "anyUE".


pattern: "^anyUE$"

	subscriptionId
	The subscriptionId identifies an individual subscription to notifications. The value is allocated by the UDM during creation of the Subscription resource.



* * * Sixth Change * * * *
6.4.3.2.3.1
POST
This method shall support the URI query parameters specified in table 6.4.3.2.3.1-1.

Table 6.4.3.2.3.1-1: URI query parameters supported by the POST method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	


This method shall support the request data structures specified in table 6.4.3.2.3.1-2 and the response data structures and response codes specified in table 6.4.3.2.3.1-3.
Table 6.4.3.2.3.1-2: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	EeSubscription
	M
	1
	The subscription that is to be created


Table 6.4.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	CreatedEeSubscription
	M
	1
	201 Created
	Upon success, a response body containing a representation of the created Individual subscription resource shall be returned.

The HTTP response shall include a "Location" HTTP header that contains the resource URI of the created resource. When stateless UDM is deployed, the stateless UDM shall use the FQDN identifying the UDM set to which the UDM belongs as the host part of the resource URI.

	NOTE: 
In addition common data structures as listed in table 6.4.7-1 are supported.


NOTE:
In the scenario of stateless UDM deployment, it is assumed that stateless UDMs are organized into several UDM sets, and each UDM set is allocated an FQDN.
* * * Seventh Change * * * *

6.4.6.1
General

This subclause specifies the application data model supported by the API.

Editor’s Note:
It is ffs which data types should be specified in 3GPP TS 29.571. 

Table 6.4.6.2-1 specifies the data types defined for the Nudm_EE service API.

Table 6.4.6.1-1: Nudm_EE specific Data Types
	Data type
	Section defined
	Description

	EeSubscription
	6.4.6.2.2
	A subscription to Notifications

	MonitoringConfiguration
	6.4.6.2.3
	Monitoring Configuration

	MonitoringReport
	6.4.6.2.4
	Monitoring Report

	Report
	6.4.6.2.5
	

	ReportingOptions
	6.4.6.2.6
	

	ChangeOfSupiPeiAssociationReport
	6.4.6.2.7
	

	RoamingStatusReport
	6.4.6.2.8
	

	CreatedEeSubscription
	6.4.6.2.x
	


Table 6.4.6.1-2 specifies data types re-used by the Nudm_EE service API from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nudm_EE service API. 
Table 6.4.6.1-2: Nudm_EE re-used Data Types
	Data type
	Reference
	Comments

	Uri
	3GPP TS 29.571 [7]
	Uniform Resource Identifier

	SupportedFeatures
	3GPP TS 29.571 [7]
	see 3GPP TS 29.500 [4] subclause 6.6

	DateTime
	3GPP TS 29.571 [7]
	

	Pei
	3GPP TS 29.571 [7]
	

	PlmnId
	3GPP TS 29.571 [7]
	

	Gpsi
	3GPP TS 29.571 [7]
	


* * * Eighth Change * * * *

6.4.6.2.2
Type: EeSubscription

Table 6.4.6.2.2-1: Definition of type EeSubscription
	Attribute name
	Data type
	P
	Cardinality
	Description

	callbackReference
	Uri
	M
	1
	URI provided by the NF service consumer to receive notifications

	monitoringConfiguration
	map(MonitoringConfiguration)
	M
	1..N
	A map (list of key-value pairs where referenceId converted from integer to string serves as key) of MonitoringConfigurations;

see subclause 6.4.6.2.3

	reportingOptions
	ReportingOptions
	O
	0..1
	This IE may be included if the NF service consumer wants to describe how the reports of the event to be generated.

	supportedFeatures
	SupportedFeatures
	O
	0..1
	See subclause 6.4.8


* * * Nineth Change * * * *

6.4.6.2.3
Type: MonitoringConfiguration

Table 6.4.6.2.3-1: Definition of type MonitoringConfiguration
	Attribute name
	Data type
	P
	Cardinality
	Description

	referenceId
	ReferenceId
	M
	1
	Reference Id uniquely identifies the Monitoring Configuration

	eventType
	EventType
	M
	1
	String; see subclause 6.4.6.3.3

	immediateFlag
	boolean
	O
	0..1
	Indicates if an immediate event report in the subscription response indicating current value / status of the event is required or not. If the flag is not present then immediate reporting shall not be done.

	
	
	
	
	


* * * Tenth Change * * * *
6.4.6.2.4
Type: MonitoringReport

Table 6.4.6.2.4-1: Definition of type MonitoringReport
	Attribute name
	Data type
	P
	Cardinality
	Description

	referenceId
	ReferenceId
	M
	1
	

	eventType
	EventType
	M
	1
	String; see subclause 6.4.6.3.3

only the following values are allowed:

"UE_REACHABILITY_FOR_SMS"
"CHANGE_OF_SUPI_PEI_ASSOCIATION"
"ROAMING_STATUS"

	report
	Report
	C
	0..1
	Shall be present if eventType is "CHANGE_OF_SUPI_PEI_ASSOCIATION" or "ROAMING_STATUS"

	gpsi
	Gpsi
	C
	0..1
	shall be present if the report is associated to exposure with bulk subscription (see 3GPP TS 23.502 [3] subclause 4.15.3.2.4)


* * * Eleventh Change * * * *
6.4.6.2.6
Type: ReportingOptions

Table 6.4.6.2.6-1: Definition of type ReportingOptions
	Attribute name
	Data type
	P
	Cardinality
	Description

	maxNumOfReports
	MaxNumOfReports
	O
	0..1
	Maximum number of reports. If the event subscription is for a group of UEs, this parameter shall be applied to each individual member UE of the group.

	monitoringDuration
	DateTime
	O
	0..1
	Point in time at which monitoring shall cease.


* * * Twelfth Change * * * *

6.4.6.2.x
Type: CreatedEeSubscription

Table 6.4.6.2.x-1: Definition of type CreatedEeSubscription
	Attribute name
	Data type
	P
	Cardinality
	Description

	eeSubscription
	EeSubscription
	M
	1
	This IE shall contain the representation of the created event subscription.

	numberOfUes
	Uinteger
	C
	0..1
	This IE shall be included if the event subscription is for a group of UEs. When present, this IE shall represent the number of UEs in the group.

	eventReports
	array(MonitoringReport)
	O
	0..N
	This IE when present, shall contain the status of events that are requested for immediate reporting as well, if those events are available at the time of subscription.


* * * Thirteenth Change * * * *

A.5
Nudm_EE API

openapi: 3.0.0

info:

  version: '1.PreR15.0.0'

  title: 'Nudm_EE'

  description: 'Nudm Event Exposure Service'

servers:

  - url: https://{apiRoot}/nudm-ee/v1

    variables:

      apiRoot:

        default: https://demohost.com

        description: apiRoot as defined in subclause subclause 4.4 of 3GPP TS 29.501, excluding the https:// part.

security:

  - oAuth2ClientCredentials: []
paths:

  /{ueScope}/ee-subscriptions:

    post:

      summary: Subscribe

      operationId: CreateEeSubscription

      tags:

        - Create EE Subscription

      parameters:

        - name: ueScope
          in: path

          description: Represents the scope of the UE for which the subscription is applied. Contains the GPSI of the user or the external group ID or any UE.
          required: true

          schema:
            type: string
            pattern: '^(msisdn-[0-9]{5,15}|extid-.+@.+|extgroupid-.+@.+|anyUE)$'
            
      requestBody:

        content:

          application/json:

            schema:

              $ref: '#/components/schemas/EeSubscription'

        required: true

      responses:

        '201':

          description: Expected response to a valid request

          content:

            application/json:

              schema:

                $ref: '#/components/schemas/CreatedEeSubscription'

        '404':

          description: User (GPSI) does not exist

        default:

          description: Unexpected error

          content:

            application/problem+json:

              schema:

                $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'

      callbacks:

        eventOccurrenceNotification:

          '{request.body#/callbackReference}':

            post:

              requestBody:

                required: true

                content:

                  application/json:

                    schema:

                      $ref: '#/components/schemas/MonitoringReport'

              responses:

                '204':

                  description: Successful Notification response

  /{ueScope}/ee-subscriptions/{subscriptionId}:

    delete:

      summary: Unsubscribe

      operationId: DeleteEeSubscription

      tags:

        - Delete EE Subscription

      parameters:

        - name: ueScope
          in: path

          description: Represents the scope of the UE for which the subscription is applied. Contains the GPSI of the user or the external group ID or any UE.
          required: true

          schema:
            type: string
            pattern: '^(msisdn-[0-9]{5,15}|extid-.+@.+|extgroupid-.+@.+|anyUE)$'

        - name: subscriptionId

          in: path

          description: Id of the EE Subscription

          required: true

          schema:

            type: string

      responses:

        '204':

          description: Successful response

components:
  securitySchemes:

    oAuth2ClientCredentials:

      type: oauth2

      flows: 

        clientCredentials: 

          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes: {}
  schemas:

# COMPLEX TYPES:

    CreatedEeSubscription:
      type: object

      required:

        - eeSubscription
      properties:

        eeSubscription:

            $ref: '#/components/schemas/EeSubscription'
        numberOfUes:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uinteger'
        eventReports:

            type: array

            items:

              $ref: '#/components/schemas/MonitoringReport'
            minItems: 0
    EeSubscription:

      type: object

      required:

        - callbackReference

        - monitoringConfiguration

      properties:

        callbackReference:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'

        monitoringConfiguration:
          description : A map (list of key-value pairs where ReferenceId serves as key) of MonitoringConfigurations
          type: object

          additionalProperties:

            $ref: '#/components/schemas/MonitoringConfiguration'

          minProperties: 1  
        reportingOptions:

          $ref: '#/components/schemas/ReportingOptions'
        supportedFeatures:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'

    MonitoringConfiguration:

      type: object

      required:

        - referenceId

        - eventType


      properties:

        referenceId:

          $ref: '#/components/schemas/ReferenceId'

        eventType:

          $ref: '#/components/schemas/EventType'
        immediateFlag:

          type: boolean


    ReportingOptions:

      type: object

      properties:

        maxNumOfReports:

          $ref: '#/components/schemas/MaxNumOfReports'

        monitoringDuration:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'

    MonitoringReport:

      type: object

      required:

        - referencId

        - eventType

      properties:

        referenceId:

          $ref: '#/components/schemas/ReferenceId'

        eventType:

          $ref: '#/components/schemas/EventType'

        report:

          $ref: '#/components/schemas/Report'
        gpsi:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
    Report:

      oneOf:

        - $ref: '#/components/schemas/ChangeOfSupiPeiAssociationReport'

        - $ref: '#/components/schemas/RoamingStatusReport'

    ChangeOfSupiPeiAssociationReport:

      type: object

      required:

        - newPei

      properties:

        newPei:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/Pei'

    RoamingStatusReport:

      type: object

      required:

        - roaming

        - newServingPlmn

      properties:

        roaming:

          type:

            boolean

        newServingPlmn:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'

# SIMPLE TYPES:

    ReferenceId:

      type: integer

    MaxNumOfReports:

      type: integer

# ENUMS:

    EventType:
      anyOf:
      - type: string

        enum:

        - LOSS_OF_CONNECTIVITY

        - UE_REACHABILITY_FOR_DATA

        - UE_REACHABILITY_FOR_SMS

        - LOCATION_REPORTING

        - CHANGE_OF_SUPI_PEI_ASSOCIATION

        - ROAMING_STATUS

        - COMMUNICATION_FAILURE

        - AVAILABILITY_AFTER_DNN_FAILURE

      - type: string

externalDocs:

  description: Documentation

  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.503/'
* * * End of Changes * * * *
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