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* * * * First change * * * *
[bookmark: _Toc68168891][bookmark: _Toc104538875][bookmark: _Toc120702176][bookmark: _Toc85556962][bookmark: _Toc136562223][bookmark: _Toc59017862][bookmark: _Toc114133676][bookmark: _Toc70550537][bookmark: _Toc45133977][bookmark: _Toc51762827][bookmark: _Toc88667464][bookmark: _Toc98233510][bookmark: _Toc66231730][bookmark: _Toc83232974][bookmark: _Toc50031907][bookmark: _Toc28012751][bookmark: _Toc90655749][bookmark: _Toc36102392][bookmark: _Toc43563434][bookmark: _Toc112950997][bookmark: _Toc56640894][bookmark: _Toc94064130][bookmark: _Toc113031537][bookmark: _Toc34266221][bookmark: _Toc85552863][bookmark: _Toc101244286][bookmark: _Toc138754057][bookmark: _Toc145705544]4.1	Introduction
The Nnwdaf services are used by the NWDAF to provide specific analytics information and ML models.
Analytics information is either statistical information of past events, or predictive information.
The following services are specified for the NWDAF:
Table 4.1-1: Services provided by NWDAF
	Service Name
	Description
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Nnwdaf_EventsSubscription
(NOTE 1)
	This service enables the NF service consumers to subscribe to/unsubscribe from notifications for different analytics information from the NWDAF. It also enables the transfer of subscriptions between NWDAFs
	Subscribe
	Subscribe / Notify
	PCF, NSSF, AMF, SMF, NEF, AF, LMF, OAM, CEF, NWDAF, DCCF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	
	
	Transfer
	Request / Response
	NWDAF

	Nnwdaf_AnalyticsInfo
	This service enables the NF service consumers to request and get specific analytics or context information related to analytics subscriptions from the NWDAF.
	Request
	Request / Response
	PCF, NSSF, AMF, SMF, NEF, AF, LMF, OAM, NWDAF, DCCF

	
	
	ContextTransfer
	Request / Response
	NWDAF

	Nnwdaf_DataManagement
	This service enables the NF service consumers to subscribe to/unsubscribe from notifications when subscribed event(s) are detected or retrieve the subscribed data from the NWDAF.
	Subscribe
	Subscribe / Notify
	NWDAF, DCCF, MFAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	
	
	Fetch
	Request / Response
	NWDAF, DCCF, MFAF

	Nnwdaf_MLModelProvision
(NOTE 2)
	This service enables the NF service consumers to subscribe to/unsubscribe from notifications when a ML model matching the subscription parameters becomes available.
	Subscribe
	Subscribe / Notify
	NWDAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	hNnwdaf_MLModelTraining
(NOTE 3)
	This service enables the NF service consumers to subscribe to/unsubscribe/modify from notifications for a ML model training.
	Subscribe
	Subscribe / Notify
	NWDAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	Nnwdaf_RoamingAnalytics
	This service enables the NF service consumers to subscribe (or modify subscriptions) to and unsubscribe from notifications for network data analytics related to roaming UE(s).
	Subscribe (NOTE 4)
	Subscribe / Notify
	H-RE-NWDAF,
V-RE-NWDAF

	
	
	Unsubscribe
	
	

	
	
	Notify
	
	

	NOTE 1:	This service corresponds to the Nnwdaf_AnalyticsSubscription service defined in 3GPP TS 23.288 [17].
NOTE 2:	This service implements also the Nnwdaf_MLModelInfo service as specified in 3GPP TS 23.288 [17] by using immediate and one-time reporting requirement.
NOTE 3:	This service implements also the Nnwdaf_MLModelTrainingInfo service as specified in 3GPP TS 23.288 [17] by using immediate and one-time reporting requirement.
NOTE 4:	The Nnwdaf_RoamingAnalytics_Subscribe service operation implements also the Nnwdaf_RoamingAnalytics_Request service operation specified in 3GPP TS 23.288 [17] by using immediate and one-time reporting requirement.



Table 4.1-2 summarizes the corresponding APIs defined in this specification. 
Table 4.1-2: API Descriptions
	Service Name
	Clause
	Description
	OpenAPI Specification File
	apiName
	Annex

	Nnwdaf_EventsSubscription
	5.1
	Nnwdaf Events Subscription Service.
	TS29520_Nnwdaf_EventsSubscription.yaml
	nnwdaf-eventssubscription
	A.2

	Nnwdaf_AnalyticsInfo
	5.2
	Nnwdaf Analytics Information Service
	TS29520_Nnwdaf_AnalyticsInfo.yaml
	nnwdaf-analyticsinfo
	A.3

	Nnwdaf_DataManagement
	5.3
	NWDAF Data Management Service
	TS29520_Nnwdaf_DataManagement.yaml
	nnwdaf-datamanagement
	A.4

	Nnwdaf_MLModelProvision
	5.4
	NWDAF ML Model Provision Service
	TS29520_Nnwdaf_MLModelProvision.yaml
	nnwdaf-mlmodelprovision
	A.5

	Nnwdaf_MLModelTraining
	5.5
	NWDAF ML Model Training Service
	TS29520_Nnwdaf_MLModelTraining.yaml
	nnwdaf-mlmodeltraining
	A.6

	Nnwdaf_RoamingAnalytics
	5.7
	NWDAF Roaming Analytics service
	TS29520_Nnwdaf_RoamingAnalytics.yaml
	nnwdaf-roaminganalytics
	A.8



* * * * Next change * * * *
[bookmark: _Toc45133978][bookmark: _Toc85552864][bookmark: _Toc94064131][bookmark: _Toc66231731][bookmark: _Toc101244287][bookmark: _Toc98233511][bookmark: _Toc34266222][bookmark: _Toc90655750][bookmark: _Toc88667465][bookmark: _Toc56640895][bookmark: _Toc70550538][bookmark: _Toc112950998][bookmark: _Toc43563435][bookmark: _Toc114133677][bookmark: _Toc83232975][bookmark: _Toc51762828][bookmark: _Toc68168892][bookmark: _Toc113031538][bookmark: _Toc36102393][bookmark: _Toc28012752][bookmark: _Toc59017863][bookmark: _Toc50031908][bookmark: _Toc136562224][bookmark: _Toc120702177][bookmark: _Toc85556963][bookmark: _Toc104538876][bookmark: _Toc138754058][bookmark: _Toc145705545]4.8	Nnwdaf_RoamingAnalytics Service
[bookmark: _Toc36102394][bookmark: _Toc94064132][bookmark: _Toc28012753][bookmark: _Toc98233512][bookmark: _Toc66231732][bookmark: _Toc83232976][bookmark: _Toc34266223][bookmark: _Toc90655751][bookmark: _Toc51762829][bookmark: _Toc88667466][bookmark: _Toc85556964][bookmark: _Toc101244288][bookmark: _Toc59017864][bookmark: _Toc113031539][bookmark: _Toc50031909][bookmark: _Toc43563436][bookmark: _Toc114133678][bookmark: _Toc45133979][bookmark: _Toc70550539][bookmark: _Toc85552865][bookmark: _Toc68168893][bookmark: _Toc136562225][bookmark: _Toc56640896][bookmark: _Toc112950999][bookmark: _Toc104538877][bookmark: _Toc120702178][bookmark: _Toc138754059][bookmark: _Toc145705546]4.8.1	Service Description
[bookmark: _Toc90655752][bookmark: _Toc43563437][bookmark: _Toc136562226][bookmark: _Toc68168894][bookmark: _Toc45133980][bookmark: _Toc101244289][bookmark: _Toc98233513][bookmark: _Toc50031910][bookmark: _Toc120702179][bookmark: _Toc66231733][bookmark: _Toc114133679][bookmark: _Toc112951000][bookmark: _Toc113031540][bookmark: _Toc85556965][bookmark: _Toc94064133][bookmark: _Toc83232977][bookmark: _Toc56640897][bookmark: _Toc104538878][bookmark: _Toc59017865][bookmark: _Toc51762830][bookmark: _Toc28012754][bookmark: _Toc85552866][bookmark: _Toc88667467][bookmark: _Toc36102395][bookmark: _Toc34266224][bookmark: _Toc70550540][bookmark: _Toc138754060][bookmark: _Toc145705547]4.8.1.1	Overview
The Nnwdaf_RoamingAnalytics service is provided by the Network Data Analytics Function (NWDAF) with roaming exchange capability, which is called Roaming Exchange NWDAF (RE-NWDAF).
This service:
-	allows NF service consumers to subscribe to and unsubscribe from different analytics events related to roaming UE(s); and
[bookmark: _Toc36102396][bookmark: _Toc85552867][bookmark: _Toc101244290][bookmark: _Toc59017866][bookmark: _Toc66231734][bookmark: _Toc120702180][bookmark: _Toc113031541][bookmark: _Toc50031911][bookmark: _Toc85556966][bookmark: _Toc56640898][bookmark: _Toc114133680][bookmark: _Toc88667468][bookmark: _Toc68168895][bookmark: _Toc104538879][bookmark: _Toc98233514][bookmark: _Toc94064134][bookmark: _Toc112951001][bookmark: _Toc43563438][bookmark: _Toc51762831][bookmark: _Toc83232978][bookmark: _Toc70550541][bookmark: _Toc34266225][bookmark: _Toc28012755][bookmark: _Toc90655753][bookmark: _Toc45133981]-	notifies NF service consumers with a corresponding subscription about observed events related to roaming UE(s).
[bookmark: _Toc136562227][bookmark: _Toc138754061][bookmark: _Toc145705548]4.8.1.2	Service Architecture
The 5G System Architecture is defined in 3GPP TS 23.501 [2]. The Network Data Analytics Exposure architecture, including the case of roaming, is defined in 3GPP TS 23.288 [17]. The Network Data Analytics signalling flows are defined in 3GPP TS 29.552 [25], the Policy and Charging related 5G architecture is also described in 3GPP TS 23.503 [4] and 3GPP TS 29.513 [5].
The Nnwdaf_RoamingAnalytics service is part of the Nnwdaf service-based interface exhibited by the Network Data Analytics Function (NWDAF), but it can be provided only by an NWDAF with the roaming exchange capability, which is called Roaming Exchange NWDAF (RE-NWDAF).
The only known consumer of the Nnwdaf_RoamingAnalytics service is the Roaming Exchange NWDAF (RE-NWDAF).
Both the RE-NWDAF that provides the Nnwdaf_RoamingAnalytics service and the RE-NWDAF that consumes the Nnwdaf_RoamingAnalytics service may be in the HPLMN (in which case it is denoted as H-RE-NWDAF) or in the VPLMN (in which case it is denoted as H-RE-NWDAF). If the NF service producer is the H-RE-NWDAF then the NF service consumer is the V-RE-NWDAF and vice versa.


Figure 4.8.1.2-1: Reference Architecture for the Nnwdaf_RoamingAnalytics Service; SBI representation


Figure 4.8.1.2-2: Reference Architecture for the Nnwdaf_RoamingAnalytics Service: reference point representation
[bookmark: _Toc94064135][bookmark: _Toc66231735][bookmark: _Toc50031912][bookmark: _Toc59017867][bookmark: _Toc45133982][bookmark: _Toc136562228][bookmark: _Toc101244291][bookmark: _Toc85556967][bookmark: _Toc83232979][bookmark: _Toc120702181][bookmark: _Toc28012756][bookmark: _Toc85552868][bookmark: _Toc68168896][bookmark: _Toc112951002][bookmark: _Toc90655754][bookmark: _Toc114133681][bookmark: _Toc88667469][bookmark: _Toc34266226][bookmark: _Toc98233515][bookmark: _Toc70550542][bookmark: _Toc43563439][bookmark: _Toc104538880][bookmark: _Toc56640899][bookmark: _Toc51762832][bookmark: _Toc113031542][bookmark: _Toc36102397][bookmark: _Toc138754062][bookmark: _Toc145705549]4.8.1.3	Network Functions
[bookmark: _Toc51762833][bookmark: _Toc59017868][bookmark: _Toc45133983][bookmark: _Toc85552869][bookmark: _Toc70550543][bookmark: _Toc88667470][bookmark: _Toc83232980][bookmark: _Toc68168897][bookmark: _Toc56640900][bookmark: _Toc36102398][bookmark: _Toc120702182][bookmark: _Toc136562229][bookmark: _Toc43563440][bookmark: _Toc104538881][bookmark: _Toc101244292][bookmark: _Toc113031543][bookmark: _Toc114133682][bookmark: _Toc94064136][bookmark: _Toc28012757][bookmark: _Toc90655755][bookmark: _Toc50031913][bookmark: _Toc34266227][bookmark: _Toc85556968][bookmark: _Toc98233516][bookmark: _Toc112951003][bookmark: _Toc66231736][bookmark: _Toc138754063][bookmark: _Toc145705550]4.8.1.3.1	Network Data Analytics Function (NWDAF)
[bookmark: _Hlk150894661]The Network Data Analytics Function (NWDAF) with roaming exchange capability, i.e. the RE-NWDAF, provides analytics information for different analytics events related to roaming UE(s) to NF service consumers.
The Network Data Analytics Function (NWDAF) allows NF service consumers to subscribe to and unsubscribe from one-time, periodic notification or notification when an event is detected.
[bookmark: _Toc28012758][bookmark: _Toc56640901][bookmark: _Toc101244293][bookmark: _Toc85556969][bookmark: _Toc94064137][bookmark: _Toc98233517][bookmark: _Toc59017869][bookmark: _Toc36102399][bookmark: _Toc88667471][bookmark: _Toc34266228][bookmark: _Toc70550544][bookmark: _Toc112951004][bookmark: _Toc68168898][bookmark: _Toc85552870][bookmark: _Toc45133984][bookmark: _Toc90655756][bookmark: _Toc114133683][bookmark: _Toc120702183][bookmark: _Toc113031544][bookmark: _Toc136562230][bookmark: _Toc83232981][bookmark: _Toc104538882][bookmark: _Toc50031914][bookmark: _Toc66231737][bookmark: _Toc51762834][bookmark: _Toc43563441][bookmark: _Toc138754064][bookmark: _Toc145705551]4.8.1.3.2	NF Service Consumers
The Network Data Analytics Function (NWDAF) with roaming exchange capability, i.e. the RE-NWDAF, supports (un)subscription to the notification of analytics information for all types of network analytics related to roaming UE(s) from the NWDAF.
[bookmark: _Toc66231738][bookmark: _Toc88667472][bookmark: _Toc56640902][bookmark: _Toc83232982][bookmark: _Toc36102400][bookmark: _Toc51762835][bookmark: _Toc113031545][bookmark: _Toc59017870][bookmark: _Toc34266229][bookmark: _Toc90655757][bookmark: _Toc114133684][bookmark: _Toc45133985][bookmark: _Toc43563442][bookmark: _Toc70550545][bookmark: _Toc120702184][bookmark: _Toc94064138][bookmark: _Toc112951005][bookmark: _Toc85556970][bookmark: _Toc68168899][bookmark: _Toc98233518][bookmark: _Toc136562231][bookmark: _Toc104538883][bookmark: _Toc50031915][bookmark: _Toc28012759][bookmark: _Toc85552871][bookmark: _Toc101244294][bookmark: _Toc138754065][bookmark: _Toc145705552]4.8.2	Service Operations
[bookmark: _Toc90655758][bookmark: _Toc56640903][bookmark: _Toc36102401][bookmark: _Toc51762836][bookmark: _Toc43563443][bookmark: _Toc113031546][bookmark: _Toc114133685][bookmark: _Toc34266230][bookmark: _Toc120702185][bookmark: _Toc94064139][bookmark: _Toc101244295][bookmark: _Toc83232983][bookmark: _Toc104538884][bookmark: _Toc66231739][bookmark: _Toc70550546][bookmark: _Toc112951006][bookmark: _Toc136562232][bookmark: _Toc59017871][bookmark: _Toc98233519][bookmark: _Toc68168900][bookmark: _Toc85552872][bookmark: _Toc50031916][bookmark: _Toc28012760][bookmark: _Toc85556971][bookmark: _Toc45133986][bookmark: _Toc88667473][bookmark: _Toc138754066][bookmark: _Toc145705553]4.8.2.1	Introduction
Table 4.8.2.1-1: Operations of the Nnwdaf_RoamingAnalytics Service
	Service operation name
	Description
	Initiated by

	Nnwdaf_RoamingAnalytics_Subscribe
	This service operation is used by an NF to subscribe or update subscription for event notifications of the analytics information related to roaming UE(s).
One-time, periodic notification or notification upon event detection can be subscribed.
	NF service consumer (RE-NWDAF)

	Nnwdaf_RoamingAnalytics_Unsubscribe
	This service operation is used by an NF to unsubscribe from event notifications.
	NF service consumer (RE-NWDAF)

	Nnwdaf_RoamingAnalytics_Notify
	This service operation is used by an RE-NWDAF to notify NF service consumers about subscribed events.
	RE-NWDAF



[bookmark: _Toc68168901][bookmark: _Toc45133987][bookmark: _Toc50031917][bookmark: _Toc88667474][bookmark: _Toc51762837][bookmark: _Toc120702186][bookmark: _Toc94064140][bookmark: _Toc56640904][bookmark: _Toc83232984][bookmark: _Toc136562233][bookmark: _Toc36102402][bookmark: _Toc70550547][bookmark: _Toc113031547][bookmark: _Toc85556972][bookmark: _Toc112951007][bookmark: _Toc59017872][bookmark: _Toc90655759][bookmark: _Toc98233520][bookmark: _Toc104538885][bookmark: _Toc34266231][bookmark: _Toc114133686][bookmark: _Toc101244296][bookmark: _Toc28012761][bookmark: _Toc43563444][bookmark: _Toc66231740][bookmark: _Toc85552873][bookmark: _Toc138754067][bookmark: _Toc145705554]4.8.2.2	Nnwdaf_RoamingAnalytics_Subscribe service operation
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The Nnwdaf_RoamingAnalytics_Subscribe service operation is used by an NF service consumer to subscribe or update subscription for event notifications related to roaming UE(s) from the NWDAF.
[bookmark: _Toc70550549][bookmark: _Toc94064142][bookmark: _Toc43563446][bookmark: _Toc112951009][bookmark: _Toc90655761][bookmark: _Toc36102404][bookmark: _Toc51762839][bookmark: _Toc68168903][bookmark: _Toc85556974][bookmark: _Toc34266233][bookmark: _Toc101244298][bookmark: _Toc120702188][bookmark: _Toc98233522][bookmark: _Toc66231742][bookmark: _Toc88667476][bookmark: _Toc83232986][bookmark: _Toc104538887][bookmark: _Toc114133688][bookmark: _Toc28012763][bookmark: _Toc45133989][bookmark: _Toc113031549][bookmark: _Toc59017874][bookmark: _Toc85552875][bookmark: _Toc50031919][bookmark: _Toc136562235][bookmark: _Toc56640906][bookmark: _Toc138754069][bookmark: _Toc145705556]4.8.2.2.2	Subscription for event notifications
Figure 4.8.2.2.2-1 shows a scenario where the NF service consumer sends a request to the RE-NWDAF to subscribe for event notification(s).



Figure 4.8.2.2.2-1: NF service consumer subscribes to notifications
The NF service consumer shall invoke the Nnwdaf_RoamingAnalytics_Subscribe service operation to subscribe to event notification(s) related to roaming UE(s) by sending an HTTP POST request with "{apiRoot}/nnwdaf-roaminganalytics/<apiVersion>/subscriptions" as Resource URI representing the "NWDAF Roaming Analytics Subscriptions" resource, as shown in figure 4.8.2.2.2-1, step 1, to create an "Individual NWDAF Roaming Analytics Subscription" resource according to the information in message body. The RoamingAnalyticsSubscription data structure provided in the request body shall include: 
-	a URI where to receive the requested notifications as "notifUri" attribute;
-	a notification correlation identifier as "notifCorrId" attribute;
-	the PLMN ID of the NF service consumer as "consPlmnId" attribute;
-	a description of the subscribed events as "roamEventSubs" attribute with the same contents as specified for the "eventSubscriptions" attribute in clause 4.2.2.2.2 but excluding the attributes that are indicated as non applicable in Table 5.7.6.2.2-1.
NOTE:	The features mentioned in clause 4.2.2.2.2 are not relevant here.
and may include:
-	event reporting information as the "evtReq" attribute with the same contents as specified for the "evtReq" attribute in clause 4.2.2.2.2.
[bookmark: _Toc50031920][bookmark: _Toc51762840][bookmark: _Toc90655762][bookmark: _Toc43563447][bookmark: _Toc59017875][bookmark: _Toc88667477][bookmark: _Toc66231743][bookmark: _Toc68168904][bookmark: _Toc70550550][bookmark: _Toc85552876][bookmark: _Toc45133990][bookmark: _Toc34266234][bookmark: _Toc28012764][bookmark: _Toc56640907][bookmark: _Toc98233523][bookmark: _Toc101244299][bookmark: _Toc94064143][bookmark: _Toc83232987][bookmark: _Toc85556975][bookmark: _Toc36102405]Upon the reception of an HTTP POST request with: "{apiRoot}/nnwdaf-roaminganalytics/<apiVersion>/subscriptions" as Resource URI and RoamingAnalyticsSubscription data structure as request body, if no errors occur, the RE-NWDAF shall: 
-	create a new subscription;
-	assign an event subscriptionId; and
-	store the subscription.
If the RE-NWDAF created an "Individual NWDAF Roaming Analytics Subscription" resource, the RE-NWDAF shall respond with "201 Created" status code with the message body containing a representation of the created subscription, as shown in figure 4.8.2.2.2-1, step 2. 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-roaminganalytics/<apiVersion>/subscriptions/{subscriptionId}". If the immediate reporting indication in the "immRep" attribute within the "evtReq" attribute was set to true in the event subscription, the RE-NWDAF shall include the reports of the events subscribed, if available, in the HTTP POST response within the "roamEventNotifs" attribute.
When the "notifFlag" attribute is included and set to "DEACTIVATE" in the request, the RE-NWDAF shall mute the event notification and store the available events until the NF service consumer requests to retrieve them by setting the "notifFlag" attribute to "RETRIEVAL" or until a muting exception occurs (e.g. full buffer).
If the analytics target period provided in the body of the HTTP POST request includes the start time in the past and the end time in the future, the NWDAF shall reject the request with an HTTP "400 Bad Request" response including the "cause" attribute set to "BOTH_STAT_PRED_NOT_ALLOWED".
If the statistics in the past are requested but the necessary data to perform the service is unavailable, the RE-NWDAF shall reject the request with an HTTP "500 Internal Server Error" response including the "cause" attribute set to "UNAVAILABLE_DATA".
Editor's Note: The applicability and the handling of user consent is FFS and depends on stage 2 updates.
If an error occurs when processing the HTTP POST request, the NWDAF shall send an HTTP error response as specified in clause 5.7.7.
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Figure 4.8.2.2.3-1 shows a scenario where the NF service consumer sends a request to the RE-NWDAF to update the subscription for event notifications.


Figure 4.8.2.2.3-1: NF service consumer updates subscription to notifications
The NF service consumer shall invoke the Nnwdaf_RoamingAnalytics_Subscribe service operation to update subscription to event notifications related to roaming UE(s) by sending an HTTP PUT request with "{apiRoot}/nnwdaf-roaminganalytics/<apiVersion>/subscriptions/{subscriptionId}" as Resource URI representing the "Individual NWDAF Roaming Analytics Subscription", as shown in figure 4.8.2.2.3-1, step 1, to update the subscription for an "Individual NWDAF Roaming Analytics Subscription" resource identified by the {subscriptionId}. The RoamingAnalyticsSubscription data structure provided in the request body shall include the same contents as described in clause 4.8.2.2.2.
Upon the reception of an HTTP PUT request with: "{apiRoot}/nnwdaf-roaminganalytics/<apiVersion>/subscriptions/{subscriptionId}" as Resource URI and RoamingAnalyticsSubscription data structure as request body, the NWDAF shall:
-	update the subscription of corresponding subscriptionId; and
-	store the subscription.
If the RE-NWDAF successfully processed and accepted the received HTTP PUT request, the RE-NWDAF shall update an "Individual NWDAF Roaming Analytics 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 4.8.2.2.3-1, step 2a. If not all the requested analytics events in the subscription are modified successfully, then the RE-NWDAF may include the "failEventReports" attribute indicating the event(s) for which the modification failed and the associated reason(s). If the immediate reporting indication in the "immRep" attribute within the "evtReq" attribute was set to true in the request, the RE-NWDAF shall include the reports of the events subscribed, if available, in the HTTP PUT response within the "roamEventNotifs" attribute; or
b)	HTTP "204 No Content" status code, as shown in figure 4.8.2.2.3-1, step 2b. 
If errors occur when processing the HTTP PUT request, the RE-NWDAF shall send an HTTP error response as specified in clause 5.7.7.
If the analytics target period provided in the body of the HTTP PUT request includes the start time in the past and the end time in the future, the NWDAF shall reject the request with an HTTP "400 Bad Request" response including the "cause" attribute set to "BOTH_STAT_PRED_NOT_ALLOWED".
If the statistics in the past are requested but the necessary data to perform the service is unavailable, the RE-NWDAF shall reject the request with an HTTP "500 Internal Server Error" response including the "cause" attribute set to "UNAVAILABLE_DATA".
If the RE-NWDAF determines that the received HTTP PUT request needs to be redirected, the RE-NWDAF shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [6].
[bookmark: _Toc120702190][bookmark: _Toc66231744][bookmark: _Toc36102406][bookmark: _Toc56640908][bookmark: _Toc34266235][bookmark: _Toc88667478][bookmark: _Toc85556976][bookmark: _Toc101244300][bookmark: _Toc104538889][bookmark: _Toc85552877][bookmark: _Toc98233524][bookmark: _Toc51762841][bookmark: _Toc68168905][bookmark: _Toc59017876][bookmark: _Toc112951011][bookmark: _Toc50031921][bookmark: _Toc113031551][bookmark: _Toc70550551][bookmark: _Toc114133690][bookmark: _Toc83232988][bookmark: _Toc94064144][bookmark: _Toc45133991][bookmark: _Toc90655763][bookmark: _Toc28012765][bookmark: _Toc43563448]When the "notifFlag" attribute is included in the request with the value "DEACTIVATE", the RE-NWDAF shall mute the event notification and store the available events until the NF service consumer requests to retrieve them by setting the "notifFlag" attribute to "RETRIEVAL" or until a muting exception occurs (e.g. full buffer); if the "notifFlag" attribute is set to the value "RETRIEVAL", the NWDAF shall send the stored events to the NF service consumer, mute the event notification again and store available events; if the "notifFlag" attribute is set to the value "ACTIVATE" and the event notifications are muted (due to a previously received "DECATIVATE" value), the NWDAF shall unmute the event notification, i.e. start sending again notifications for available events.
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The Nnwdaf_RoamingAnalytics_Unsubscribe service operation is used by an NF service consumer to unsubscribe from event notifications related to roaming UE(s).
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Figure 4.8.2.3.2-1 shows a scenario where the NF service consumer sends a request to the NWDAF to unsubscribe from event notifications related to roaming UE(s).


Figure 4.8.2.3.2-1: NF service consumer unsubscribes from notifications
The NF service consumer shall invoke the Nnwdaf_RoamingAnalytics_Unsubscribe service operation to unsubscribe to event notifications related to roaming UE(s) by sending an HTTP DELETE request with: "{apiRoot}/nnwdaf-roaminganalytics/<apiVersion>/subscriptions/{subscriptionId}" as Resource URI, where "{subscriptionId}" is the event subscriptionId of the existing subscription that is to be deleted.
Upon the reception of an HTTP DELETE request with: "{apiRoot}/nnwdaf-roaminganalytics/<apiVersion>/subscriptions/{subscriptionId}" as Resource URI, if the RE-NWDAF successfully processed and accepted the received HTTP DELETE request, the RE-NWDAF shall: 
-	remove the corresponding subscription; and
-	respond with HTTP "204 No Content" status code.
If errors occur when processing the HTTP DELETE request, the RE-NWDAF shall send an HTTP error response as specified in clause 5.7.7.
If the RE-NWDAF determines that 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 [6].
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The Nnwdaf_RoamingAnalytics_Notify service operation is used by an RE-NWDAF to notify NF consumers about subscribed events related to roaming UE(s).
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Figure 4.8.2.4.2-1 shows a scenario where the RE-NWDAF sends a request to the NF service consumer to notify for event notifications related to roaming UE(s).



Figure 4.8.2.4.2-1: RE-NWDAF notifies the subscribed event
The NWDAF shall invoke the Nnwdaf_RoamingAnalytics_Notify service operation to notify the subscribed event related to roaming UE(s) by sending an HTTP POST request with the "{notifUri}" that was received in the Nnwdaf_RoamingAnalytics_Subscribe service operation as Resource URI, as shown in figure 4.8.2.4.2-1, step 1.
If both the repetition period ("repPeriod" or "repetitionPeriod") attribute and the "offsetPeriod" attribute were present in the subscription request for periodical notification, the NWDAF shall produce a notification in every repetition period seconds, including the statistics in the past offset period if the "offsetPeriod" attribute value is negative, or including the prediction for the future offset period if the "offsetPeriod" attribute value is positive.
The RoamingAnalyticsNotification data structure provided in the request body shall include:
-	the notification correlation identifier as "notifCorrId" attribute;
-	a description of the notified event(s) as "roamEventNotifs" attribute with the same contents as specified for the "eventNotifications" attribute in clause 4.2.2.4.2 but excluding the attributes that are indicated as non applicable in Table 5.7.6.2.3-1.
NOTE:	The features mentioned in clause 4.2.2.4.2 are not relevant here.
and may include:
-	a cause for termination in the "termCause" attribute if the NWDAF wants to request the termination of this subscription, i.e. to indicate that it will send no further notifications for it.
If the time when analytics information is needed has been provided (via the "timeAnaNeeded" attribute within the "extraReportReq" attribute) during the subscription for an event (via the "event" attribute within the EventSubscription data type), if the time when analytics information is needed is reached but the subscribed analytics information is not ready, the consumer does not need to wait for the analytics information any longer. In this case, the RE-NWDAF may send an HTTP POST request as shown in step 1 of figure 4.8.2.4.2-1, which shall only provide (within the EventNotification data type in the RoamingAnalyticsNotification data type) an indication of the failure event via the "event" attribute and the corresponding failure reason via a "failNotifyCode" attribute, and may also provide a minimum time interval recommended by the NWDAF for the event via a "rvWaitTime" attribute which will be used by the NF service consumer to determine the time when analytics information is needed in similar future analytics subscriptions.
Upon the reception of an HTTP POST request with: "{notifUri}" as Resource URI and RoamingAnalyticsNotification data structure as request body, 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 5.7.7.
If the NF service consumer determines that 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 [6].
* * * * End of changes * * * *
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