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Additional discussion(if needed):
…
Proposed changes:
*** 1st Change ***
[bookmark: _Toc11424085][bookmark: _Toc11424094]4.2.1.1	Overview
The Nnwdaf_EventsSubscription Service as defined in 3GPP TS 23.501 [2], 3GPP TS 23.288 [17] and 3GPP TS 23.503 [4], is provided by the Network Data Analytics Function (NWDAF).
This service:
-	allows NF consumers to subscribe to and unsubscribe from different analytic events; and
-	notifies NF consumers with a corresponding subscription about observed events.
The types of observed events include:
-	Load level of network slice instance;
-	Service experience for an application;
-	NF load analytics information for a specific NF;
-	Network load performance in an area of interest;
-	Expected behaviour information for a group of UEs or a specific UE;
-	Abnormal behaviour information for a group of UEs or a specific UE;
-	Mobility related information for a group of UEs or a specific UE;
-	Communication pattern for a specific UE;
-	Congestion information of user data in a specific location.
-	QoS change statistics and potential QoS change in a certain area.

*** Next Change ***
[bookmark: _Toc11424089]4.2.1.3.2	NF Service Consumers
The Policy Control Function (PCF):
-	Supports taking input from NWDAF into consideration for policies on assignment of network resources and for traffic steering policies.
-	Supports (un)subscription to analytics information for background data transfer from NWDAF to determine whether the negotiated transfer policy is impacted.
-	Supports taking analytics information for QoS change statistics and potential QoS change from NWDAF into consideration of QoS policies.
NOTE:	How this information is used by the PCF is not standardized in this release of the specification.
The Network Slice Selection Function (NSSF):
-	supports taking load level information fromNWDAF into consideration for slice selection.
The Access and Mobility Management Function (AMF):
-	supports taking SMF load information from NWDAF into consideration for SMF selection.
The Session Management Function (SMF):
-	supports taking UPF load information from NWDAF into consideration for UPF selection.
The Network Exposure Function (NEF):
-	supports forwarding UE mobility information from NWDAF to the AF when it is untrusted;
-	supports forwarding UE communication information from NWDAF to the AF when it is untrusted;
-	supports forwarding user data congestion information from NWDAF to the AF when it is untrusted.
The Application Function (AF):
-	supports receiving UE mobility information from NWDAF or via the NEF;
-	supports receiving UE communication information from NWDAF or via the NEF;
-	supports receiving user data congestion information from NWDAF or via the NEF.
Editor’s Note:	The functionalities of the consumers may be updated based on further stage 2 requirement.
*** Next Change ***
4.2.2.2.2	Subscription for event notifications
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) (as shown in 3GPP TS 23.288 [17]).
[image: ]
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 notification(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" according to the information 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.

d)	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 Dnn(s) by "dnns" attribute; 
Editor's note:	Inclusion of Media/application bandwidth is FFS.
[bookmark: _GoBack]-	if the feature "QoSSustainability" is supported and the event is "QOS_SUSTAINABILITY", it shall provide:
1) identification of network area to which the subscription applies via identification of network area by "networkArea" attribute; 
and may include: 
1) identification of network slice(s) by "snssais" attribute;
Editor's note:	Inclusion of QoS requirements and thresholds 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.

*** Next Change ***
[bookmark: _Toc11424137]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.
	

	ServiceExperienceInfo
	FFS
	Represents the service experience information.
	ServiceExperience

	SliceLoadLevelInformation
	5.1.6.2.6
	Represents the slices and the load level information.
	

	QosSustainabilityInfo
	FFS
	Represents the QoS sustianaiblity information.
	QoSSustainability



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 [18]
	Identifies the network area.
	ServiceExperience
QoSSustainability

	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]
	
	



[bookmark: _Toc532995394][bookmark: _Toc11424102]*** Next Change ***
[bookmark: _Toc11424141]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.
	

	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, QoSSustainability

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

	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 from 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 snssais, or anySlice set to "TRUE" shall be included. When subscribed is "QOS_SUSTAINABILITY", the identifications of network slices is optional.
NOTE 2:	When notificationMethod is not supplied, the default value is "THRESHOLD".




*** Next Change ***
[bookmark: _Toc11424143]5.1.6.2.5	Type EventNotification
Table 5.1.6.2.5-1: Definition of type EventNotification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	event
	NwdafEvent
	M
	1
	Event that is notified.
	

	sliceLoadLevelInfo
	SliceLoadLevelInformation
	C
	0..1
	The slices and the load level information.
When subscribed event is "SLICE_LOAD_LEVEL", the sliceLoadLevelInfo shall be included.
	

	svcExpInfo
	ServiceExperienceInfo
	C
	0..1
	The service experience information.
When subscribed event is "SERVICE_EXPERIENCE", the serviceExperienceInfo shall be included.
	ServiceExperience

	qosSustainInfo
	QosSustianabilityInfo
	C
	0..1
	The QoS sustainability information.
When subscribed event is “QOS_SUSTAINABILITY”, the qosSustainabilityInfo shall be included.
	QoSSustainability


Editor's note:	The datatype QosSustainabilityInfo is FFS.
*** Next Change ***
[bookmark: _Toc11424149]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

	QOS_SUSTAINABILITY
	Indicates that the event subscribed is QoS sustainability.
	QoSSustianaiblity



*** Next Change ***
[bookmark: _Toc11424151]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

	1
	ServiceExperience
	This feature indicates support for the event related to service experience.

	Y
	QoSSustainability
	This feature indicates support for the event realted to QoS sustainability.



*** Next Change ***
[bookmark: _Toc11424186]A.2	Nnwdaf_EventsSubscription API
openapi: 3.0.0
info:
  version: 1.1.0.alpha-1
  title: Nnwdaf_EventsSubscription
  description: |
    Nnwdaf_EventsSubscription Service API.
    © 2019, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
(… text not shown for clarity …)
    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: 'TS29554_Npcf_BDTPolicyControl.yaml#/components/schemas/NetworkAreaInfo'
          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. When subscribed is “QOS_SUSTAINABILITY”, the identifications of network slices is optional.
        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'
        svcExpInfo:
          $ref: '#/components/schemas/ServiceExperienceInfo'
        qosSustainInfo:
          $ref: '#/components/schemas/QosSustainabilityInfo'
      required:
        - event
#
# Editor's note: The data type ServiceExperienceInformation is FFS. 
# Editor's note: The data type QosSustainabilityInfo is FFS.

#
    ServiceExperienceInfo:
      type: string
    QosSustainabilityInfo:
      type: string
    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
          - QOS_SUSTAINABILITY
      - 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. 
        - QOS_SUSTAINABILITY: Indicates that the event subscribed is QoS sustainability.


*** End of Changes ***
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