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* * * Start of changes * * * *
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The Application Function Exposure Service, as defined in 3GPP TS 23.502 [3] and 3GPP TS 23.288 [4], is provided by the Application Function (AF).
This service:
-	allows NF service consumers to subscribe, modify and unsubscribe for application events; and
-	notifies NF service consumers with a corresponding subscription about observed events on the AF.
The types of observed events include:
-	Service Experience informationdata of for an application;
-	UE mobility information;
-	UE communication information; and
-	Exceptions information.
When the event occurs, to which the NF service consumer has subscribed occursto, the AF reports the requested information to the NF service consumer based on the event reporting information definition requested by the NF service consumer (see 3GPP TS 23.502 [3]).
* * * Next changes * * * *
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The Data Analytics Architecture is defined in 3GPP TS 23.288 [4].
The Application Function Exposure Service (Naf_EventExposure) is part of the Naf service-based interface exhibited by the Application Function (AF).
The known NF service consumers of the Naf_EventExposure service are the Network Exposure Function (NEF) and the Network Data Analytics Function (NWDAF).
The Naf_EventExposure service is provided by the AF and consumed by NF service consumers (e.g. the NEF, and the NWDAF), as shown in figure 4.1.2-1 for the SBI representation model and in figure 4.1.2-2 for reference point representation model.


Figure 4.1.2-1: Naf_EventExposure service Architecture, SBI representation


Figure 4.1.2-2: Naf_EventExposure service Architecture, reference point representation

* * * Next changes * * * *
[bookmark: _Toc34123759][bookmark: _Toc36038503][bookmark: _Toc36038591][bookmark: _Toc36038782][bookmark: _Toc44680722][bookmark: _Toc45133634][bookmark: _Toc45133725][bookmark: _Toc49417423][bookmark: _Toc51762390]4.1.3.1	Application Function (AF)
The AF is a functional element that provides service or application related information to the NF service consumers.
The AF allows NF service consumers to subscribe to and/or unsubscribe from periodic notifications and/or notifications when related to the detection of subscribed event is detected.

* * * Next changes * * * *
[bookmark: _Toc384334032][bookmark: _Toc483474894][bookmark: _Toc492541383][bookmark: _Toc492899709][bookmark: _Toc492899986][bookmark: _Toc492967780][bookmark: _Toc492972868][bookmark: _Toc492973088][bookmark: _Toc493774008][bookmark: _Toc494194730][bookmark: _Toc528159039][bookmark: _Toc3558070][bookmark: _Toc34123760][bookmark: _Toc36038504][bookmark: _Toc36038592][bookmark: _Toc36038783][bookmark: _Toc44680723][bookmark: _Toc45133635][bookmark: _Toc45133726][bookmark: _Toc49417424][bookmark: _Toc51762391]4.1.3.2	NF Service Consumers
The Network Data Analytics Function (NWDAF):
-	supports (un)subscribing to notifications of subscribed event(s) from the AF;
-	supports receiving the notifications of subscribed event(s) from the AF.
The Network Exposure Function (NEF):
-	supports (un)subscribing to notifications of service experience information from the AF;
-	supports receiving the notifications of subscribed event(s) from the AF.

* * * Next changes * * * *
[bookmark: _Toc493845656][bookmark: _Toc494194734][bookmark: _Toc528159043][bookmark: _Toc532198010][bookmark: _Toc34123764][bookmark: _Toc36038508][bookmark: _Toc36038596][bookmark: _Toc36038787][bookmark: _Toc44680727][bookmark: _Toc45133639][bookmark: _Toc45133730][bookmark: _Toc49417428][bookmark: _Toc51762395]4.2.2.1	General
This service operation is used by an NF service consumer to subscribe for event notifications on specific event(s), or to modify an existing subscription. 
The following are the types of events for which a subscription can be made:
-	Service Experience informationdata for an application; 
-	UE mobility information;
-	UE communication information; and
-	Exceptions information.
The following procedures using the Naf_EventExposure_Subscribe service operation are supported:
-	creating a new subscription;
-	modifying an existing subscription.

* * * Next changes * * * *
4.2.2.2	Creating a new subscription
Figure 4.2.2.2-1 illustrates the creation of a subscription.


Figure 4.2.2.2-1: Creation of a subscription
To subscribe to event notifications, the NF service consumer shall send an HTTP POST request to the AF with: "{apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/" as request URI as shown in step 1 of figure 4.2.2.2-1, and the "AfEventExposureSubsc" data structure as request body. 
The "AfEventExposureSubsc" data structure shall include:
-	description of subscribed event information as "eventsSubs" attribute by using one or more "EventsSubs" data;
-	description of the event reporting information as "eventsRepInfo" attribute;
-	a URI where to receive the requested notifications as "notifUri" attribute; 
-	a Notification Correlation Identifier assigned by the NF service consumer for the requested notifications as "notifId" attribute.
The "EventsSubs" data shall include:
-	a event to subscribe as a "event" attribute; and
-	event filter information as "eventFilter" attribute associated with the event.
The "eventsRepInfo" attribute may include:
-	event notification method (periodic, one time, on event detection) as "notifMethod" attribute; 
-	Maximum Number of Reports as "maxReportNbr" attribute; 
-	Monitoring Duration as "monDur" attribute;
-	repetition period for periodic reporting as "repPeriod" attribute;
-	immediate reporting indication as "immRep" attribute;
-	sampling ratio as "sampRatio" attribute; and/or
-	group reporting guard time as "grpRepTime" attribute.
The "eventFilter" shall include:
-	identification of target UE(s) to which the subscription applies via : 
1)	identification of individual UE(s) via "gpsis" attribute or "supis" attribute; or
2)	identification of group(s) of UE(s) via "exterGroupIds" attribute or "interGroupIds" attribute; or
3)	identification of any UE via "anyUeInd" attribute.
Depending on the event type:
-	if the feature "ServiceExperience" is supported and the event is "SVC_EXPERIENCE", the "eventFilter" attribute may provide:
1)	identification of application to which the subscription applies via "appIds" attribute;
2)	an area of interest via "locArea" attribute.
-	if the feature "Exceptions" is supported and the event is "EXCEPTIONS", the "eventFilter" attribute may provide:
1)	identification of application to which the subscription applies via "appIds" attribute;
2)	an area of interest via "locArea" attribute;
-	if the feature "UeCommunication" is supported and the event is "UE_COMM", the "eventFilter" attribute may provide:
1)	identification of application to which the subscription applies via "appIds" attribute;
2)	an area of interest via "locArea" attribute.
-	if the feature "UeMobility" is supported and the event is "UE_MOBILITY", the "eventFilter" attribute may provide:
1)	identification of application to which the subscription applies via "appIds" attribute;
2)	an area of interest via "locArea" attribute.
If the AF cannot successfully fulfil the received HTTP POST request due to the an internal error or an error in the HTTP POST request, the AF shall send the HTTP error response as specified in subclause 5.7.
Upon successful reception of the HTTP POST request with "{apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/" as request URI and "AfEventExposureSubsc" data structure as request body, the AF shall create a new "Individual Application Event Subscription" resource, shall store the subscription and shall send an HTTP "201 Created" response as shown in step 2 of figure 4.2.2.2-1. , containingThe AF shall include in the "201 Created" response:
-	a Location header field; and
-	an "AfEventExposureSubsc" data type in the payload body.
The Location header field shall contain the URI of the created individual application session context resource i.e. "{apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/{subscriptionId}".
The "AfEventExposureSubsc" data type payload body shall contain the representation of the created "Individual Application Event Subscription". 
When the "monDur" attribute is included in the response by the AF, it represents AF selected expiry time that is equal or less than the received expiry time received in the request.
When the "immRep" attribute is included and sets to "true" in the subscription and the subscribed events are available, the AF shall include the reports of the events subscribed, if available, in the HTTP POST response. 
When the sampling ratio as, the "sampRatio" attribute, is included in the subscription, the AF shall select a random subset of UEs among the target UEs according to the sampling ratio and only report the event(s) related to the selected subset of UEs.
When the group reporting guard time as the "grpRepTime" attribute is included in the subscription, the AF shall accumulate all the event reports for the target UEs until the group reporting guard time expires. Then the AF shall notify the NF service consumer using the Naf_EventExposure_Notify service operation, as described in subclause 4.2.4.2.

* * * Next changes * * * *
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Figure 4.2.2.3-1 illustrates the modification of an existing subscription.



Figure 4.2.2.3-1: Modification of an existing subscription
To modify an existing subscription to event notifications, the NF service consumer shall send an HTTP PUT request with: "{apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/{subscriptionId}" as request URI, as shown in step 1 of figure 4.2.2.3-1, where "{subscriptionId}" is the subscription correlation ID of the existing subscription. The "AfEventExposureSubsc" data structure is included as request body as described in subclause 4.2.2.2.
NOTE 1:	An alternate NF service consumer than the one that requested the generation of the subscription resource can send the PUT request. 
NOTE 2:	The "notifUri" attribute within the AfEventExposureSubsc data structure can be modified to request that subsequent notifications are sent to a new NF service consumer.
NOTE 3:	The "monDur" attribute within the AfEventExposureSubsc data structure can be modified to extend the expiry time to keep receiving notifications.
If the AF cannot successfully fulfil the received HTTP PUT request due to the an internal error or an error in the HTTP PUT request, the AF shall send the an HTTP error response as specified in subclause 5.7.
Upon successful reception of an HTTP PUT request with: "{apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/{subscriptionId}" as request URI and "AfEventExposureSubsc" data structure as request body, the AF shall store update the subscription and shall send either a HTTP "200 OK" response as shown in step 2 of figure 4.2.2.3-1, with the "AfEventExposureSubsc" data structure as response body containing the representation of the modified "Individual Application Event Subscription", or an HTTP "204 No Content" response, as shown in step 2 of figure 4.2.2.3-1. 
The "AfEventExposureSubsc" data structure payload body shall contain the representation of the modified "Individual Application Event Subscription".
When the "monDur" attribute is included in the response by the AF, it represents AF selected expiry time that is equal or less than the received expiry time received in the request.
When the "immRep" attribute is included and sets to "true" in the subscription and the subscribed events are available, the AF shall include the reports of the events subscribed, if available, in the HTTP PUT response.
When the sampling ratio, as the "sampRatio" attribute, is included in the subscription, the AF shall select a random subset of UEs among the target UEs according to the sampling ratio and only report the event(s) related to the selected subset of UEs.
When the group reporting guard time, as the "grpRepTime" attribute, is included in the subscription, the AF shall accumulate all the event reports for the target UEs until the group reporting guard time expires. Then, the AF shall notify the NF service consumer using the Naf_EventExposure_Notify service operation, as described in subclause 4.2.4.2.

* * * Next changes * * * *
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Figure 4.2.3.2-1 illustrates the unsubscription from event notifications.


Figure 4.2.3.2-1: Unsubscription from event notifications
To unsubscribe from event notifications, the NF service consumer shall send an HTTP DELETE request with "{apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/{subscriptionId}" as request URI, as shown in step 1 of figure 4.2.3.2-1, where "{subscriptionId}" is the subscription correlation identifier of the existing resource subscription that is to be deleted. 
If the AF cannot successfully fulfil the received HTTP DELETE request due to the an internal error or the an error in the HTTP DELETE request, the AF shall send the an HTTP error response as specified in subclause 5.7.
Upon successful reception of the HTTP DELETE request with: "{apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/{subscriptionId}" as request URI, the AF shall remove the corresponding subscription and shall send an HTTP "204 No Content" response as shown in step 2 of figure 4.2.3.2-1.

* * * Next changes * * * *
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Figure 4.2.4.2-1 illustrates the notification about subscribed events.


Figure 4.2.4.2-1: Notification about subscribed events
If the AF observes application related event(s) for which an NF service consumer has subscribed to, the AF shall send an HTTP POST request as shown in step 1 of figure 4.2.4.2-1, with the "{notifUri}" as request URI with containing the value previously provided by the NF service consumer within the corresponding subscription, and the "AfEventExposureNotif" data structure.
The "AfEventExposureNotif" data structure shall include:
a)	the notification correlation ID provided by the NF service consumer during the subscription as "notifId" attribute; and
b)	information about the observed event(s) within the "eventNotifs" attribute that shall contain for each observed event an "AfEventNotification" data structure that shall include:
1)	the application related event as "event" attribute;
2)	the time at which the event was observed encoded as "timeStamp" attribute;
3)	if the "event" attribute is "SVC_EXPERIENCE": 
-	service experience information about the application involved in the reported event in the "svcExprcInfos" attribute;
4)	if the "event" attribute is "UE_MOBILITY":
-	UE mobility information associated with the application as "ueMobilityInfos" attribute;
5)	if the "event" attribute is "UE_COMM":
-	application communication information associated with the application as "ueCommInfos" attribute; and
6)	if the "event" attribute is "EXCEPTIONS":
-	exceptions information associated with a service flow as "excepInfos" attribute.
If the NF service consumer cannot successfully fulfil the received HTTP POST request due to the an internal error or an error in the HTTP POST request, the NF service consumer shall send the an HTTP error response as specified in subclause 5.7.
Upon successful reception of the HTTP POST request with "{notifUri}" as request URI and a "AfEventExposureNotif" data structure as request body, the NF service consumer shall send a "204 No Content" HTTP response, as shown in step 2 of figure 4.2.4.2-1.

* * * Next changes * * * *
5.3.1	Resource Structure


Figure 5.3.1-1: Resource URI structure of the Naf_EventExposure API
Table 5.3.1-1 provides an overview of the resources and applicable HTTP methods.
Table 5.3.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	Application Event Subscriptions
	{apiRoot}/naf-eventexposure/
<apiVersion>/subscriptions
	POST
	Subscription to the notification of application events and creation of an Individual Application Event Subscription resource.

	Individual Application Event Subscription
	{apiRoot}/naf-eventexposure/
<apiVersion>/subscriptions/
{subscriptionId}
	GET
	Reads an Individual Application Event Subscription resource.

	
	
	PUT
	Modifies an Individual Application Event Subscription.

	
	
	DELETE
	Cancels an individual subscription to notifications of application event.
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Resource URI: {apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/
This resource shall support the resource URI variables defined in table 5.3.2.2-1.
Table 5.3.2.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See subclause 5.1

	apiVersion
	string
	See subclause 5.1



* * * Next changes * * * *
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Resource URI: {apiRoot}/naf-eventexposure/<apiVersion>/subscriptions/{subscriptionId}
This resource shall support the resource URI variables defined in table 5.3.3.2-1.
Table 5.3.3.2-1: Resource URI variables for this resource
	Name
	Data type
	Definition

	apiRoot
	string
	See subclause 5.1

	apiVersion
	string
	See subclause 5.1

	subscriptionId
	string
	Identifies a subscription to the AF event exposure service.



* * * End of changes * * * *
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