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* * * * First change * * * *
[bookmark: _Toc70550571][bookmark: _Toc83233008][bookmark: _Toc85552905][bookmark: _Toc85557004][bookmark: _Toc88667506][bookmark: _Toc90655791][bookmark: _Toc94064172][bookmark: _Toc98233552][bookmark: _Toc101244328][bookmark: _Toc104538917]4.4.1.1	Overview
The Nnwdaf_DataManagement Service as defined in 3GPP TS 23.288 [17] is provided by the Network Data Analytics Function (NWDAF) hosting a DCCF.
This service offers the functionality described for the Ndccf_DataManagement service described in 3GPP TS 29.574 [26] clause 4.2.1.1.:
-	allows the NF service consumers to subscribe to and unsubscribe from data management related events; 
-	notifies the NF service consumers with the subscribed events which are detected by the NWDAF; and
-	allows the NF service consumers to retrieve the subscribed data from the NWDAF.
The types of analytics events include:
-	Slice load level information;
-	Network slice instance load level information;
-	Service experience;
-	NF load;
-	Network performance;
-	UE mobility;
-	UE communication;
-	Abnormal behaviour;
-	User data congestion; 
-	QoS sustainability;
-	SM congestion control experience;
-	Redundant transmission experience;
-	WLAN performance;
-	UE Dispersion; and
[bookmark: _Toc70550576][bookmark: _Toc83233013][bookmark: _Toc85552910][bookmark: _Toc85557009][bookmark: _Toc88667511][bookmark: _Toc90655796][bookmark: _Toc94064179][bookmark: _Toc98233559][bookmark: _Toc101244335][bookmark: _Toc104538924]-	DN Performance.
* * * * Next change * * * *
4.4.2.2	Nnwdaf_DataManagement_Subscribe service operation
[bookmark: _Toc98233560][bookmark: _Toc101244336][bookmark: _Toc104538925]4.4.2.2.1	General
The Nnwdaf DataManagement Subscribe service operation is used by an NF service consumer to create or update a subscription for analytics or data notifications from the NWDAFsubscribe or update subscription for data management related datas or analytics notifications from the NWDAF.
[bookmark: _Toc98233561][bookmark: _Toc101244337][bookmark: _Toc104538926]4.4.2.2.2	Subscription for data or analytics notifications
Figure 4.4.2.2.2-1 shows a scenario where the NF service consumer sends a request to the NWDAF to subscribe for data or analytics notification(s) (as shown in 3GPP TS 23.288 [17]).


Figure 4.4.2.2.2-1: NF service consumer subscribes to data or analytics notifications
The NF service consumer shall invoke the Nnwdaf_DataManagement _Subscribe service operation to subscribe to data or anaytics notification(s). The NF service consumer shall send an HTTP POST request with "{apiRoot}/nnwdaf-datamanagement/<apiVersion>/subscriptions" as Resource URI representing the "NWDAF Data Management Subscriptions", as shown in figure 4.4.2.2.2-1, step 1, to create a subscription for an "Individual NWDAF Data Management Subscription" according to the information in message body. 
The NnwdafDataManagementSubsc data structure provided in the request body shall include: 
-	an URI where to receive the requested notifications as "notificURI" attribute; 
-	notification correlation identfier within the "notifCorrId" attribute; and
-	 one of the following:
-	analytics a subscription for coordinated analytics notification(s) within the "coordaAnaSub" attribute;
-	dataa subscription for coordinated data notification(s) within the "coorddDataSub" attribute (if the NF service consumer is an NWDAF);
The contents of the "coordAnaSub" attribute are as described for the NdccfAnalyticsSubscription data structure in 3GPP TS 29.574 [26] clause 4.2.2.2.2.
The contents of the "coordDataSub" attribute are as described for the NdccfDataSubscription data structure in 3GPP TS 29.574 [26] clause 4.2.2.2.4.
The NnwdafDataManagementSubsc data structure provided in the request body may include: 
-	formatting instructions within the "formatInstruct" attribute; 
-	processing instructions within the "procInstrct" attribute; 
-	one of the following identifiers related to the NF service consumer:
-	NWDAF instance identifier within the "nwdafId" attribute;
-	ADRF instance identifier within the "adrfId" attribute; 
-	NWDAF set identifier within the "nwdafSetId" attribute;
-	ADRF set identifier within the "adrfSetId" attribute;
-	one of the following target identifiers:
-	NF instance identifier within the "targetNfId" attribute;
-	NF set identifier within the "targetNfSetId" attribute.
Upon the reception of an HTTP POST request with: "{apiRoot}/nnwdaf-datamanagement/<apiVersion>/subscriptions" as Resource URI and NnwdafDataManagementSubsc data structure as request body, the NWDAF shall use the contents of the request to determine whether the subscription can already be served or interactions with the NWDAF and/or ADRF and/or data sources are required. If the NWDAF cannot use the contents of the request to determine this, the NWDAF shall send an HTTP "400 Bad Request" error response including the "cause" attribute set to "SUBSCRIPTION_CANNOT_BE_SERVED".
NOTE:	The "SUBSCRIPTION_CANNOT_BE_SERVED" error can occur, for example, in the case of analytics, when the request is syntactically valid and there is no NWDAF internal error, but the NWDAF can neither find an existing subscription to an NWDAF nor construct one based on the received subscription contents.
If the NWDAF determines that the subscription can already be served (without requiring further interactions with NWDAF and/or ADRF and/or data sources) or a successful response from the NWDAF and/or ADRF and/or data sources is received for the creation or modification of subscription(s) to serve this subscription, , the NWDAF shall: 
-	create a new subscription;
-	assign a subscriptionId;
-	store the subscription.
[bookmark: _Hlk68177349]If the NWDAF created an "Individual NWDAF Data Management Subscription" resource, the NWDAF shall respond with "201 Created" with the message body containing a representation of the created subscription, as shown in figure 4.4.2.2.2-1, step 2. In the case of analytics, if not all the requested analytics events in the subscription are accepted, then the NWDAF may include the "failEventReports" attribute indicating the event(s) for which the subscription failed and the associated reason(s). 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-datamanagement/<apiVersion>/subscriptions/{subscriptionId}". If an immediate reporting indication is provided in the subscription, the NWDAF shall include the reports of the events subscribed, if available, in the HTTP POST response.
If an error occurs when processing the HTTP POST request, the NWDAF shall send an HTTP error response as specified in clause 5.3.7.
[bookmark: _Toc98233562][bookmark: _Toc101244338][bookmark: _Toc104538927]4.4.2.2.3	Update subscription for data or analytics notifications
Figure 4.4.2.2.3-1 shows a scenario where the NF service consumer sends a request to the NWDAF to update the subscription for data or analytics notifications (see also 3GPP TS 23.288 [17]).


Figure 4.4.2.2.3-1: NF service consumer updates subscription to data or analytics notifications
The NF service consumer shall invoke the Nnwdaf_DataManagement_Subscribe service operation to update subscription to data or analytics notifications. The NF service consumer shall send an HTTP PUT request with "{apiRoot}/nnwdaf-datamanagement/<apiVersion>/subscriptions/{subscriptionId}" as Resource URI representing the "Individual NWDAF Data Management Subscription", as shown in figure 4.4.2.2.3-1, step 1, to update the subscription for an "Individual NWDAF Data Management Subscription" resource identified by the {subscriptionId}. The NnwdafDataManagementSubsc data structure provided in the request body shall include the same contents as described in clause 4.42.2.2.2.
Upon the reception of an HTTP PUT request with: "{apiRoot}/nnwdaf-datamanagement/<apiVersion>/subscriptions/{subscriptionId}" as Resource URI and NnwdafDataManagementSubsc data structure as request body, the NWDAF shall use the contents of the request to determine whether the updated subscription can already be served or interactions with the NWDAF and/or ADRF and/or data sources are required. If the NWDAF cannot use the contents of the request to determine this, the NWDAF shall send an HTTP "400 Bad Request" error response including the "cause" attribute set to "SUBSCRIPTION_CANNOT_BE_SERVED".
NOTE:	The "SUBSCRIPTION_CANNOT_BE_SERVED" error can occur, for example, in the case of analytics, when the request is syntactically valid and there is no NWDAF internal error, but the NWDAF can neither find an existing subscription to an NWDAF nor construct one based on the received subscription contents.
If the NWDAF determines that the updated subscription can already be served (without requiring further interactions with NWDAF and/or ADRF and/or data sources) or a successful response from the NWDAF and/or ADRF and/or data sources is received for the creation or modification of subscription(s) to serve this subscription, the NWDAF shall:
-	update the subscription of corresponding subscriptionId; and
-	store the subscription.
If the NWDAF successfully processed and accepted the received HTTP PUT request, the NWDAF shall update an "Individual NWDAF Data Management Subscription" resource, and shall respond with:
a)	HTTP "200 OK" status code with the message body containing a representation of the updated subscription, as shown in figure 4.4.2.2.3-1, step 2a. In the case of analytics, if not all the requested analytics events in the subscription are modified successfully, then the NWDAF may include the "failEventReports" attribute indicating the event(s) for which the modification failed and the associated reason(s); or
b)	HTTP "204 No Content" status code, as shown in figure 4.4.2.2.3-1, step 2b. 
If errors occur when processing the HTTP PUT request, the NWDAF shall send an HTTP error response as specified in clause 5.3.7.
If the NWDAF determines the received HTTP PUT request needs to be redirected, the NWDAF shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].
* * * * Next change * * * *
[bookmark: _Toc70550577][bookmark: _Toc83233014][bookmark: _Toc85552911][bookmark: _Toc85557010][bookmark: _Toc88667512][bookmark: _Toc90655797][bookmark: _Toc94064180][bookmark: _Toc98233563][bookmark: _Toc101244339][bookmark: _Toc104538928]4.4.2.3	Nnwdaf_DataManagement_Unsubscribe service operation
[bookmark: _Toc98233564][bookmark: _Toc101244340][bookmark: _Toc104538929]4.4.2.3.1	General
The Nnwdaf_DataManagement_Unsubscribe service operation is used by an NF service consumer to remove a subscription for analytics or data notifications from the NWDAFunsubscribe from data or analytics notifications.
[bookmark: _Toc98233565][bookmark: _Toc101244341][bookmark: _Toc104538930]4.4.2.3.2	Unsubscribe from data or analytics notifications 
Figure 4.4.2.3.2-1 shows a scenario where the NF service consumer sends a request to the NWDAF to unsubscribe from data or analytics notifications (see also 3GPP TS 23.288 [17]).



Figure 4.4.2.3.2-1: NF service consumer unsubscribes from data or analytics notifications
The NF service consumer shall invoke the Nnwdaf_DataManagement_Unsubscribe service operation to unsubscribe from data or analytics notifications. The NF service consumer shall send an HTTP DELETE request with: "{apiRoot}/nnwdaf-datamanagement/<apiVersion>/subscriptions/{subscriptionId}" as Resource URI, where "{subscriptionId}" is the identifier of the existing subscription that is to be deleted.
Upon the reception of an HTTP DELETE request, if the NWDAF successfully processed and accepted the received HTTP DELETE request, the NWDAF shall: 
-	remove the corresponding subscription;
-	respond with HTTP "204 No Content" status.
If errors occur when processing the HTTP DELETE request, the NWDAF shall send an HTTP error response as specified in clause 5.3.7.
If the NWDAF determines the received HTTP DELETE request needs to be redirected, the NWDAF shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].
* * * * Next change * * * *
[bookmark: _Toc70550578][bookmark: _Toc83233015][bookmark: _Toc85552912][bookmark: _Toc85557011][bookmark: _Toc88667513][bookmark: _Toc90655798][bookmark: _Toc94064181][bookmark: _Toc98233566][bookmark: _Toc101244342][bookmark: _Toc104538931]4.4.2.4	Nnwdaf_DataManagement_Notify service operation
[bookmark: _Toc104538932]4.4.2.4.1	General
The Nnwdaf_DataManagement_Notify service operation is used by thean NWDAF to notify NF service consumers about subscribed events related to data or analytics.
[bookmark: _Toc104538933]4.4.2.4.2	Notification about subscribed data or historical analytics 
Figure 4.4.2.4.2-1a shows a scenario where the NWDAF sends a request to the NF Service Consumer to notify it aboutfor data or historical analytics eventsnotifications (as shown in 3GPP TS 23.288 [17]).

[image: ]
Figure 4.4.2.4.2-1: NWDAF notifies the subscribed event
The NWDAF shall invoke the Nnwdaf_DataManagement_Notify service operation to notify the subscribed event. The NWDAF shall send an HTTP POST request with "{notificURI}", where notificURI has the value of the notification URI received in the Nnwdaf_DataManagement_Subscribe service operation (i.e. either the "anaNotifUri" attribute of the "coordAnaSub" attribute or the "dataNotifUri" of the "coordDataSub" attribute) as Resource URI, as shown in figure 4.4.2.4.2-1, step 1.
The NnwdafDataManagementNotif data structure provided in the request body that shall include one of the following:
-	the notification correlation identifier within the "notifCorrId" attribute;
-	the timestamp of the notification within the "notifTimestamp" attribute;
-	one of the following: 
[bookmark: _Hlk98858351]-	information about network data analytics function events that occurred in the "coordaAnaNotifications" attribute;
-	information about data collected from data sources (e.g. SMF, NEF) in the "coorddDataNotification" attribute;
The contents of the "coordAnaNotif" attribute are as described for the NdccfAnalyticsSubscriptionNotification data structure in 3GPP TS 29.574 [26] clause 4.2.2.4.2.
The contents of the "coordDataNotif" attribute are as described for the NdccfDataSubscriptionNotification data structure in 3GPP TS 29.574 [26] clause 4.2.2.4.3.-	information for fetching the contents of the notification in the "fetchInstruct" attribute.

The NnwdafDataManagementNotif data structure provided in the request body may include:
-	the termination request that requested by the NWDAF within the "terminationReq" attribute.
Upon the reception of an HTTP POST request, if the NF service consumer successfully processed and accepted the received HTTP POST request, the NF Service Consumer shall store the notification and respond with HTTP "204 No Content" status code.
If errors occur when processing the HTTP POST request, the NF service consumer shall send an HTTP error response as specified in clause 5.3.7.
If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service consumer shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].
* * * * Next change * * * *
[bookmark: _Toc70550579][bookmark: _Toc83233016][bookmark: _Toc85552913][bookmark: _Toc85557012][bookmark: _Toc88667514][bookmark: _Toc90655799][bookmark: _Toc94064182][bookmark: _Toc98233567][bookmark: _Toc101244343][bookmark: _Toc104538934]4.4.2.5	Nnwdaf_DataManagement_Fetch service operation
[bookmark: _Toc104538935]4.4.2.5.1	General
The Nnwdaf_DataManagement_Fetch service operation is used by an NF service consumer to retrieve analytics or data notifications indicated by fetch instructions from the NWDAFsubscribed data or analytics from the NWDAF.
[bookmark: _Toc104538936]4.4.2.5.2	Retrieve data or analytics from the NWDAF
As in 3GPP TS 29.574 [26] clause 4.2.2.4.2, replacing DCCF with NWDAF, and with the difference that the NdccfAnalyticsSubscriptionNotification data structure or the NdccfDataSubscriptionNotification data structure that are provided in the response are contained within an NnwdafDataManagementNotif data structure.Figure 4.4.2.5.2-1 shows a scenario where the NF service consumer sends a request to the NWDAF to retrieve notified data and analytics.

[image: ]
Figure 4.4.2.5.2-1: Requesting to retrieve notified data or analytics
The NF service consumer shall invoke the Nnwdaf_DataManagement_Fetch service operation to retrieve notified data or analytics. The NF service consumer shall send an HTTP POST request with "{fetchUri}" URI previously provided by the NWDAF in "fetchInstruct" attribute within NnwdafDataManagementNotif data type, as shown in figure 4.4.2.5.2-1, step 1, to fetch NWDAF data or analytics.The request body shall include fetch correlation identifiers, which was previously provided by the NWDAF in the "fetchCorrIds" attribute within fetchInstruction in the NWDAF notification.
Upon the reception of the HTTP POST request, the NWDAF shall:
-	find the data or analytics according to the requested parameters.
If the requested data or analytics is found, the NWDAF shall respond with "200 OK" status code with the message body containing the NnwdafDataManagementNotif data structure. The NnwdafDataManagementNotif data structure in the response body shall include one of the following:
-	information about network data analytics function events that occurred in the "anaNotifications" attribute;
-	data collected from data sources (e.g. SMF, NEF) in the "dataNotification" attribute;
-	information for fetching the contents of the notification in the "fetchInstruct" attribute.
If an error occurs when processing the HTTP POST request, the NWDAF shall send an HTTP error response as specified in clause 5.3.7.
If the NWDAF determines that the received HTTP POST request needs to be redirected, the NWDAF shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [6].
* * * * End of changes * * * *
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