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*** Next Change ***

4.2.2.2.1
General

The Nnwdaf_EventsSubscription_Subscribe service operation is used by an NF service consumer to subscribe or update subscription for event notifications on a specified network slice instance. The following are the types of events for which a subscription can be made:

-
Load level of network slice instance; and

-
Service experience.
To subscribe to event notifications, the NF service consumer shall send an Nnwdaf_EventsSubscription_Subscribe request that shall include:

-
Identification(s) of network slice to which the subscription applies via:

a)
Identifier of network slice instance; or

b)
all slices;

-
event notification method (periodic, upon threshold exceeded); and

-
notification URI;

and that may include:

-
repetition period for periodic reporting; and

-
load level threshold value.

Upon the reception of the Nnwdaf_EventsSubscription_Subscribe request message, the NWDAF shall store the subscription and shall send an Nnwdaf_EventsSubscription_Subscribe response message.

*** Next Change ***
4.2.2.2.2
Subscription for event notifications on a specified network slice instance

Figure 4.2.2.2.2-1 shows a scenario where the NF service consumer sends a request to the NWDAF to subscribe for event notification(s) (see also 3GPP TS 23.502 [3] figure 4.19.1-1 step 1).
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Figure 4.2.2.2.2-1: NF service consumer subscribes to notifications

The NF service consumer shall invoke the Nnwdaf_EventsSubscription_Subscribe service operation to subscribe to event notifications on specified network slice instance(s). The NF service consumer shall send an HTTP POST request with "{apiRoot}/nnwdaf-eventssubscription/v1/subscriptions" as Resource URI representing the "NWDAF Events Subscriptions", as shown in figure 4.2.2.2.2-1, step 1, to create a subscription for an "Individual NWDAF Event Subscription" arording to the information (e.g. identification(s) of network slice(s)) in message body. The NnwdafEventsSubscription data structure provided in the request body shall include:

-
a description of the subscribed events as "eventSubscriptions" attribute that for each event shall include
a)
 an event identifier as "event" attribute;
b)
if the event notification method "periodic" is selected, repetition period as "repetitionPeriod" attribute;

c)
if the event is "SLICE_LOAD_LEVEL":
1)
if the event notification method "upon threshold exceeded" is selected, load level threshold as "loadLevelThreshold" attribute;
2)
identification of network slice(s) to which the subscription applies via:

i)
identification of network slice(s) by "snssais" attribute: or

ii)
any slices indication via the "anySlice" attribute;
Editor's note:
It is FFS whether identification of network slice(s) is applicable for all the events (e.g. service experience).

and may include:

a)
event notification method (periodic, upon threshold exceeded) as "notificationMethod" attribute;
Editor's note:
It is FFS if the value "upon threshold exceeded" is applicable for all the events (e.g. service experience), and what kind of threshold will be applied.






b)
if the event is "SERVICE_EXPERIENCE":

1)
identification of application to which the subscription applies via identification of application(s) by "applicationIds" attribute;
Editor's note:
Whether identification of application is mandatory is FFS. Whether the event subscription can be applied to all applications is FFS.
2)
identification of network area to which the subscription applies via identification of network area(s) by "networkAreas" attribute;

3)
identification of time window to which the subscription applies via identification of date-time(s) by "startTimeStamp" and "endTimeStamp" attribute;

4)
identification of DNN to which the subscription applies via identification of application(s) by "dnns" attribute; and
Editor's note:
Inclusion of Media/application bandwidth is FFS.
-
an URI where to receive the requested notifications as "notificationURI" attribute; and

-
list of supported features by the service consumer as "supportedFeatures" attribute.
Upon the the reception of an HTTP POST request with: "{apiRoot}/nnwdaf-eventssubscription/v1/subscriptions" as Resource URI and NnwdafEventsSubscription data structure as request body, the NWDAF shall: 

-
create a new subscription;

-
assign an event subscriptionId;

-
store the subscription.
If the NWDAF created an "Individual NWDAF Event Subscription" resource, the NWDAF shall respond with "201 Created" with the message body containing a representation of the created subscription, as shown in figure 4.2.2.2.2-1, step 2. The NWDAF shall include a Location HTTP header field. The Location header field shall contain the URI of the created subscription i.e. "{apiRoot}/nnwdaf-eventssubscription/v1/subscriptions/{subscriptionId}".
*** Next Change ***

5.1.6.1
General

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

Table 5.1.6.1-1 specifies the data types defined for the Nnwdaf_EventsSubscription service based interface protocol.

Table 5.1.6.1-1: Nnwdaf_EventsSubscription specific Data Types

	Data type
	Section defined
	Description
	Applicability

	AnySlice
	5.1.6.3.2
	Represents the any slices.
	

	EventNotification
	5.1.6.2.5
	Describes Notifications about events that occurred.
	

	EventSubscription
	5.1.6.2.3
	Represents the subscription to a single event.
	

	LoadLevelInformation
	5.1.6.3.2
	Represents load level information of the network slice instance
	

	NwdafEvent
	5.1.6.3.4
	Describes the NWDAF Events.
	

	NnwdafEventsSubscription
	5.1.6.2.2
	Represents an Individual NWDAF Event Subscription resource.
	

	NnwdafEventsSubscriptionNotification
	5.1.6.2.4
	Represents an Individual NWDAF Event Subscription Notification resource.
	

	NotificationMethod
	5.1.6.3.3
	Represents the notification methods that can be subscribed.
	

	SliceLoadLevelInformation
	5.1.6.2.6
	Represents the slices and there load level information.
	


Table 5.1.6.1-2 specifies data types re-used by the Nnwdaf_EventsSubscription 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 Nnwdaf service based interface. 

Table 5.1.6.1-2: Nnwdaf_EventsSubscription re-used Data Types

	Data type
	Reference
	Comments
	Applicability

	ApplicationId
	3GPP TS 29.571 [8]
	Identifies the application identifier.
	ServiceExperience

	DateTime
	3GPP TS 29.571 [8]
	Identifies the time.
	ServiceExperience

	Dnn
	3GPP TS 29.571 [8]
	Identifies the DNN.
	ServiceExperience

	DurationSec
	3GPP TS 29.571 [8]
	
	

	NetworkAreaInfo
	3GPP TS 29.554 [yy]
	Identifies the network area.
	ServiceExperience

	ProblemDetails
	3GPP TS 29.571 [8]
	Used in error responses to provide more detailed information about an error.
	

	Snssai
	3GPP TS 29.571 [8]
	Identifies the S-NSSAI (Single Network Slice Selection Assistance Information).
	

	SupportedFeatures
	3GPP TS 29.571 [8]
	Used to negotiate the applicability of the optional features defined in table 5.1.8-1.
	

	Uri
	3GPP TS 29.571 [8]
	
	


Editor's note:
Whether NetworkAreaInfo defined in 3GPP TS 29.554 can cover the requirement is FFS.
*** Next Change ***
5.1.6.2.3
Type EventSubscription

Table 5.1.6.2.3-1: Definition of type EventSubscription

	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	anySlice
	AnySlice
	C
	0..1
	Default is "FALSE". (NOTE 1)
	

	applicationIds
	array(ApplicationId)
	C
	1..N
	Identification(s) of application to which the subscription applies. 
The absence of applicationIds means subscription to all applications.
	ServiceExperience

	dnns
	array(Dnn)
	C
	1..N
	Identification(s) of DNN to which the subscription applies. 
The absence of dnns means subscription to all DNNs 
	ServiceExperience

	event
	NwdafEvent
	M
	1
	Event that is subscribed.
	

	loadLevelThreshold
	integer
	C
	0..1
	Shall be supplied for notification method "THRESHOLD".

Indicates that the NWDAF shall report the corresponding network slice load level to the NF service consumer where the load level of the network slice instance identified by snssai is reached.
	

	notificationMethod
	NotificationMethod
	O
	0..1
	Indicate the notification method. (NOTE 2)
	

	networkAreas
	array(NetworkAreaInfo)
	C
	1..N
	Identification(s) of network area to which the subscription applies. 
The absence of networkAreas means subscription to all network areas.
	ServiceExperience

	repetitionPeriod
	DurationSec
	C
	0..1
	Shall be supplied for notification Method "PERIODIC".
	

	snssais
	array(Snssai)
	C
	1..N
	Identification(s) of network slice to which the subscription applies. (NOTE 1)
	

	startTimeStamp
	DateTime
	C
	0..1
	UTC time indicating the start time of the collection period of the subscription of service experience for the application. 
The absence of startTimeStamp means subscription frome time being.
	ServiceExperience

	endTimeStamp
	DateTime
	C
	0..1
	UTC time indicating the end time of the collection period of the subscription of service experience for the application. 
The absence of endTimeStamp means subscription to life time.
	ServiceExperience

	NOTE 1:
When subscribed event is "SLICE_LOAD_LEVEL" and "SERVICE_EXPERIENCE", either information about slice(s) identified by snssai, or anySlice set to "TRUE" shall be included.

NOTE 2:
When notificationMethod is not supplied, the default value is "THRESHOLD".


*** Next Change ***
5.1.6.3.4
Enumeration: NwdafEvent

Table 5.1.6.3.4-1: Enumeration NwdafEvent

	Enumeration value
	Description
	Applicability

	SLICE_LOAD_LEVEL
	Indicates that the event subscribed is load level information of Network Slice instance
	

	SERVICE_EXPERIENCE
	Indicates that the event subscribed is service experience.
	ServiceExperience


*** Next Change ***
5.1.8
Feature negotiation
The optional features in table 5.1.8-1 are defined for the Nnwdaf_EventsSubscription API. They shall be negotiated using the extensibility mechanism defined in subclause 6.6 of 3GPP TS 29.500 [6].

Table 5.1.8-1: Supported Features
	Feature number
	Feature Name
	Description

	aa
	ServiceExperience
	This feature indicates support for the event related to service experience.


*** Next Change ***
A.2
Nnwdaf_EventsSubscription API

openapi: 3.0.0

info:

  description: Nnwdaf_EventsSubscription Service API

  version: "1.0.1"

  title: Nnwdaf_EventsSubscription

externalDocs:

  description: 3GPP TS 29.520 V15.2.0; 5G System; Network Data Analytics Services.

  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.520/'
security:

  - {}

  - oAuth2ClientCredentials:

    - nnwdaf-eventssubscription
servers:

  - url: '{apiRoot}/nnwdaf-eventssubscription/v1'

    variables:

      apiRoot:

        default: https://example.com

        description: apiRoot as defined in subclause 4.4 of 3GPP TS 29.501.

paths:

  /subscriptions:

    post:

      requestBody:

        required: true

        content:

          application/json:

            schema:

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

      responses:

        '201':

          description: Create a new Individual NWDAF Event Subscription resource.

          headers:

            Location:

              description: 'Contains the URI of the newly created resource, according to the structure: {apiRoot}/nnwdaf-eventssubscription/v1/subscriptions/{subscriptionId}'

              required: true

              schema:

                type: string

          content:

            application/json:

              schema:

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

        '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'

        default:

          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

      callbacks:

        myNotification:

          '{$request.body#/notificationURI}': 

            post:

              requestBody:

                required: true

                content:

                  application/json:

                    schema:

                      type: array

                      items:

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

                      minItems: 1

              responses:

                '204':

                  description: The receipt of the Notification is acknowledged.

                '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'

                default:

                  $ref: 'TS29571_CommonData.yaml#/components/responses/default'

  /subscriptions/{subscriptionId}:

    delete:

      parameters:

        - name: subscriptionId

          in: path

          description: String identifying a subscription to the Nnwdaf_EventsSubscription Service

          required: true

          schema:

            type: string

      responses:

        '204':

          description: No Content. The Individual NWDAF Event Subscription resource matching the subscriptionId was deleted.

        '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':

          description: The Individual NWDAF Event Subscription resource does not exist.

          content:

            application/problem+json:

              schema:

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

        '429':

          $ref: 'TS29571_CommonData.yaml#/components/responses/429'

        '500':

          $ref: 'TS29571_CommonData.yaml#/components/responses/500'

        '501':

          $ref: 'TS29571_CommonData.yaml#/components/responses/501'

        '503':

          $ref: 'TS29571_CommonData.yaml#/components/responses/503'

        default:

          $ref: 'TS29571_CommonData.yaml#/components/responses/default'

    put:

      requestBody:

        required: true

        content:

          application/json:

            schema:

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

      parameters:

        - name: subscriptionId

          in: path

          description: String identifying a subscription to the Nnwdaf_EventsSubscription Service

          required: true

          schema:

            type: string

      responses:

        '200':

          description: The Individual NWDAF Event Subscription resource was modified successfully and a representation of that resource is returned.

          content:

            application/json:

              schema:

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

        '204':

          description: The Individual NWDAF Event Subscription resource was modified successfully.

        '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':

          description: The Individual NWDAF Event Subscription resource does not exist.

          content:

            application/problem+json:

              schema:

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

        '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'

        '501':

          $ref: 'TS29571_CommonData.yaml#/components/responses/501'

        '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:

            nnwdaf-eventssubscription: Access to the Nnwdaf_EventsSubscription API

  schemas:

    NnwdafEventsSubscription:

      type: object

      properties:

        eventSubscriptions:

          type: array

          items:

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

          minItems: 1

          description: Subscribed events

        notificationURI:

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

        supportedFeatures:

          $ref: 'TS29571_CommonData.yaml#/components/schema/SupportedFeature'

      required:

        - eventSubscriptions

    EventSubscription:

      type: object

      properties:

        anySlice:

          $ref: '#/components/schemas/AnySlice'
        applicationIds:

          type: array

          items:

            $ref: 'TS29571_CommonData.yaml#/components/schemas/ApplicationId'
          minItems: 1

          description: Identification(s) of application to which the subscription applies. When subscribed event is "SERVICE_EXPERIENCE", the absence of applicationIds means subscription to all applications.
        dnns:

          type: array

          items:

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

          minItems: 1

          description: Identification(s) of DNN to which the subscription applies. When subscribed event is "SERVICE_EXPERIENCE", the absence of dnns means subscription to all DNNs.
        event:

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

        loadLevelThreshold:

          type: integer

          description: Shall be supplied for notification method "THRESHOLD". Indicates that the NWDAF shall report the corresponding network slice load level to the NF service consumer where the load level of the network slice instance identified by snssai is reached.

        notificationMethod:

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

        networkAreas:

          type: array

          items:

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

          minItems: 1

          description: Identification(s) of network area to which the subscription applies. When subscribed event is "SERVICE_EXPERIENCE", the absence of networkAreas means subscription to all network areas.
        repetitionPeriod:

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

        snssaia:

          type: array

          items:

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

          minItems: 1

          description: Identification(s) of network slice to which the subscription applies. When subscribed event is "SLICE_LOAD_LEVEL", either information about slice(s) identified by snssai, or anySlice set to "TRUE" shall be included.

        startTimeStamp:

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

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

        - event

    NnwdafEventsSubscriptionNotification:

      type: object

      properties:

        eventNotifications:

          type: array

          items:

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

          minItems: 1

          description: Notifications about Individual Events

        subscriptionId:

          type: string

          description: String identifying a subscription to the Nnwdaf_EventsSubscription Service

      required:

        - eventNotifications

        - subscriptionId

    EventNotification:

      type: object

      properties:

        event:

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

        sliceLoadLevelInfo:

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

      required:

        - event

        - sliceLoadLevelInfo

    SliceLoadLevelInformation:

      type: object

      properties:

        loadLevelInformation:

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

        snssais:

          type: array

          items:

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

          minItems: 1

          description: Identification(s) of network slice to which the subscription.

      required:

        - loadLevelInformation

        - snssais

    AnySlice:

      type: boolean

      description: FALSE represents not applicable for all slices. TRUE represents applicable for all slices.

    LoadLevelInformation:

      type: integer

      description: Load level information of the network slice instance.

    NotificationMethod:

      anyOf:

      - type: string

        enum:

          - PERIODIC

          - THRESHOLD

      - type: string

        description: >

          This string provides forward-compatibility with future

          extensions to the enumeration but is not used to encode

          content defined in the present version of this API.

      description: >

        Possible values are

        - PERIODIC: The subscribe of NWDAF Event is peridodicly. The periodic of the notification is identified by repetitionPeriod defined in subclause 5.1.6.2.3.

        - THRESHOLD: The subscribe of NWDAF Event is upon threshold exceeded. The threshold of the notification is identified by loadLevelThreshold defined in subclause 5.1.6.2.3.

    NwdafEvent:

      anyOf:

      - type: string

        enum:

          - SLICE_LOAD_LEVEL
          - SERVICE_EXPERIENCE
      - type: string

        description: >

          This string provides forward-compatibility with future

          extensions to the enumeration but is not used to encode

          content defined in the present version of this API.

      description: >

        Possible values are

        - SLICE_LOAD_LEVEL: Indicates that the event subscribed is load level information of Network Slice instance
        - SERVICE_EXPERIENCE: Indicates that the event subscribed is service experience.
*** End of Changes ***


