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[bookmark: _Toc517103956][bookmark: _Hlk524620323][bookmark: _Toc517103917]* * * Start of Changes * * * *
[bookmark: _Toc68001500]6.1x	Procedures for NWDAF Selection and Re-selection
[bookmark: _Toc68001501]6.1x.1	General
In multiple NWDAFs deployment scenario, selection of NWDAF is performed by the Analytics consumer. The selection procedure may or may not include a preparation phase, depending on whether, e.g., the UE has been served before and, therefore, Analytics Context may exist in the network. Analytics Context and data may reside in Higher‑Layer NWDAFs hosting ADRF functionality or standalone ADRF. A Higher‑Layer NWDAF is an NWDAF is configured to serve a large serving area. Selection of NWDAF may be done as part of a change of Analytics consumer, e.g., at UE mobility. Analytics Context may be interchanged between NWDAFs to support the target NWDAF to perform Analytics, as described in clause 6.1B. 
In multiple NWDAFs deployment scenario, it is also possible that re-selection of NWDAF is performed while the analytics consumer remains unchanged. Either analytics consumer or source NWDAF initates the re-selection of a new NWDAF. In this procedure, change of consumer is not performed. The procedure may include an Analytics Context transfer as described in clause 6.1B.
6.1x.2	Preparation phase
Following procedure may be used during the preparation phase that takes place prior to the selection and re‑selection of NWDAF. It illustrates how data and Analytics Context information may be transferred to a repository.


Figure 6.1x.2-1: NWDAF selection: Preparation phase
1.	Source Analytics Consumer subscribes to Analytics from source NWDAF. Optionally the source NWDAF subscribes to UE mobility events.
2.	[Optional] Source NWDAF triggers a service operation to prepare for storing Analytics Context(s) in Higher‑Layer NWDAF using prepared analytics context transfer, as specified in clause 6.1B.2.3. 
NOTE 1:	If standalone ADRF is deployed, the source NWDAF can use the Nadrf_DataManagement service to store data in it.
NOTE 2:	Triggers to store data can be internal, such as the source NWDAF is running out of available resources, it is configured to repetadly store or that an OAM action is started such as load sharing or graceful shutdown is imminent. Or the trigger may be external, e.g. a Higher‑Layer NWDAF requests data.
3.	[Optional] Higher‑Layer NWDAF retrieves Analytic Contexts from source NWDAF.
	The Higher‑Layer NWDAF can be triggered for retrieving Analytic Contexts with the following conditions. 
a)	the reception of a data management fetch indication from a source NWDAF;
b)	a prepared analytics context transfer is initiated (according to step 2); or
c)	the data is collected, with ordinary data management, from NWDAF, triggered internally in Higher‑Layer NWDAF.
	If configured to do so, the Higher‑Layer NWDAF registers into UDM, indicating that it is collecting data for a UE.
4.	[Optional] Source NWDAF triggers, e.g. caused by a UE mobility event notification, to prepare an analytics subscription transfer to target NWDAF(s), as specified in the procedure illustrated in clause 6.1B.2.3.
	This step is done if the information of association of NWDAF to data source NF (i.e. collects data from such NF) is available in NRF. If this information is not available, the source NWDAF may transfer Analytics Context to Higher‑Layer NWDAF (as described in step 2 and 3).  
6.1x.3 NWDAF selection 
The procedure in figure 6.1x.3-1 is used to perform NWDAF selection. The procedure is used when an Analytics Consumer NF discovers and selects an NWDAF. When the analytics consumer NF is an NWDAF, it can use this selection procedure for retrieving an existing analytics context. In case of change of AMF, and the source AMF being a consumer of analytic services, the procedure also includes the source AMF sending analytics information to the target AMF, which is forwarded to the target NWDAF. The procedure also includes a target NWDAF optionally retrieving analytics context from another NWDAF.



Figure 6.1x.3-1: NWDAF selection and collection of Analytics Context 

1.	[Optional] Preparations according to clause 6.1x.2.
2.	[Optional] If NF type is AMF and handover between AMFs is being performed, Source AMF may send information about the Source NWDAF to the target AMF, according to TS 23.502 [3] clause 4.2.2.2. 
3.	The target NF starts serving the UE.
4.	The target NF discovers and selects the target NWDAF.
5.	The target NF sends Nnwdaf_AnalyticsSubscription_Subscribe to the target NWDAF. If available, this message may contain information on the source NWDAF. 
	If optional step 2 was performed, target NF should send this message immediately after step 4, to allow the target NWDAF to trigger step 8 to retrieve UE related Analytics Context, immediately from the source NWDAF.
6.	[Conditional] If step 2 was performed, the target AMF acknowledges to the source AMF, according to TS 23.502 [3], clause 4.2.2.2.
7.	The target NWDAF discovers if and where Analytic Context resides. The Analytics Context may reside in either source NWDAF, Higher‑Layer NWDAF or data may reside in ADRF. Target NWDAF performs Discovery and selection according to clause 5.2, or it may make use of information received in step 2.
8.	[Optional] The target NWDAF retrieves Analytics Context from the source NWDAF, Higher-Layer NWDAF, or ADRF.
9.	[Optional] If not yet done, the source NF unsubscribes from the source NWDAF.
10.	[Optional] If not yet done Source NWDAF unsubscribes from the data sources.
11.	The target NWDAF subscribes to the data sources.
12.	The target NWDAF receives data and derives Analytics resports.
13.	The target NWDAF sends notifications to the target Analytics Consumer.
NOTE 4:	If DCCF is deployed messages between Analytics Consumers and NWDAF as well as messages between NWDAFs or ADRF can be sent via DCCF.

[bookmark: _Toc68001502]6.1x.4	NWDAF re-selection
The procedure in figure 6.1x.4-1 illustrates re-selection of NWDAF(s). Re-selection may include transfer of Analytics Context information. 



Figure 6.1x.4-1: NWDAF re-selection 
1.	Preparations according to clause 6.1x.2.
2.	[Conditional] If Source NWDAF triggers a re-selection of NWDAF and if Analytics transfer is performed procedure described in clause 6.1B.2.1 shall be used.
	If no transfer is to be performed (e.g. source NWDAF has not yet served the consumer), the Source NWDAF may redirect the request or subscription or perform an Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_AnalyticsInfo_Request service operation on behalf of the consumer. In this case the source NWDAF performs a discovery of NWDAF according to clause 5.2. 
Step 1 shall not to be performed when the trigger is external (e.g. caused by UE location change) and Analytics consumer is changed. 
3.	[Conditional] If Source NWDAF cannot serve certain subscriptions it indicates the subscription status as not able to provide Analytics in an Nnwdaf_AnalyticsSubscription_Notify service operation.
NOTE 1:	Triggers to this step can be internal, e.g. that an OAM action is started such as load sharing or graceful shutdown is imminent. Or the trigger may be external e.g. a UE location change.
4.	[Conditional] If the Analytics Consumer determines that a re-selection of NWDAF is needed and if the Analytics Consumer determines that an Analytics transfer is to be performed, the Analytics Consumer shall perform the procedure described in clause 6.1B.2.x
NOTE 2:	This step may be triggered either by the reception of notification in step 3 or by an Analytics consumer that keeps track of the UE location and realizes that the UE moves outside the NWDAF serving area.
	If no transfer is to be performed, the Analytics consumer performs a Nnwdaf_AnalyticsSubscription_Subscribe or Nnwdaf_analyticsInfo_Request service without any indication of transfer.
* * * Next Change * * * *

[bookmark: _Toc68001636]7.2.2	Nnwdaf_AnalyticsSubscription_Subscribe service operation
Service operation name: Nnwdaf_AnalyticsSubscription_Subscribe.
Description: Subscribes to NWDAF analytics with specific parameters.
Inputs, Required: (Set of) Analytics ID(s) defined in Table 7.1-2, Target of Analytics Reporting, Notification Target Address (+ Notification Correlation ID), Analytics Reporting Parameters, Analytics target period.
NOTE 1:	Target of Analytics Reporting can be provided per individual Analytics ID in a set of Analytics IDs.
Inputs, Optional: Analytics Filter Information, Subscription Correlation ID (in the case of modification of the analytics subscription), preferred level of accuracy of the analytics, accuracy level per analytics subset, Reporting Thresholds, Maximum number of objects requested (max), Preferred order of results, Maximum number of SUPIs requested (SUPImax), time when analytics information is needed, Analytics Metadata Request, Dataset Statistical Properties, Output strategy and Data time window, information (NWDAF ID, Analytics IDs) on previously used NWDAF.
NOTE 2:	Analytics Filter Information, Reporting Thresholds, Maximum number of objects requested (max), Maximum number of SUPIs requested (SUPImax), Analytics Metadata Request, Dataset Statistical Properties, Output strategy and Data time window can be provided per individual Analytics ID in a set of Analytics IDs.
Outputs Required: When the subscription is accepted: Subscription Correlation ID (required for management of this subscription).
Outputs, Optional: None.

* * * Next Change * * * *
[bookmark: _Toc68001642]7.3.2	Nnwdaf_AnalyticsInfo_Request service operation
Service operation name: Nnwdaf_AnalyticsInfo_Request.
Description: The consumer requests NWDAF operator specific analytics.
Inputs, Required: (Set of) Analytics ID(s) defined in Table 7.1-2, Target of Analytics Reporting, Analytics target period.
NOTE 1:	Target of Analytics Reporting can be provided per individual Analytics ID in a set of Analytics IDs.
Inputs, Optional: Analytics Filter Information, preferred level of accuracy of the analytics, accuracy level per analytics subset, time when analytics information is needed, Maximum number of objects requested (max), Preferred order of results, Maximum number of SUPIs requested (SUPImax), Analytics Metadata Request, Dataset Statistical Properties, Output strategy and Data time window, information (NWDAF ID, Analytics IDs) on previously used NWDAF.
NOTE 2:	Analytics Filter Information, Maximum number of objects requested (max), Maximum number of SUPIs requested (SUPImax), Analytics Metadata Request, Dataset Statistical Properties, Output strategy and Data time window can be provided per individual Analytics ID in a set of Analytics IDs.
Outputs, Required: Set of the tuple (Analytics ID, Analytics specific parameters).
Outputs, Optional: Timestamp of analytics generation, validity period, probability assertion, revised waiting time, Analytics Metadata Information, Level of accuracy reached.
NOTE 3:	Some NWDAF output analytics already include confidence of predictions, which provides the same information as probability assertion.
NOTE 4:	Validity period can also be provided as part of Analytics specific parameters for some NWDAF output analytics.

* * * Next Change * * * *


[bookmark: _Toc68001638][bookmark: _Hlk70519761]7.2.4	Nnwdaf_AnalyticsSubscription_Notify service operation
Service operation name: Nnwdaf_AnalyticsSubscription_Notify.
Description: NWDAF notifies the consumer instance of the analytics that has subscribed to the specific NWDAF service.
Inputs, Required: Notification Correlation Information: this parameter indicates the Subscription Correlation Id that has been assigned to the consumer during event subscription. If this event is for informing the creation of a new subscription Id at the NWDAF, this IE shall indicate the old Subscription Correlation Id.
Inputs, Optional:
-	Set of the tuple (Analytics ID, Analytics specific parameters): this parameter shall be present if output analytic(s) is reported.
-	Subscription Change Notification Correlation Id: this parameter shall be present if the notification is for informing the creation of a new Subscription Correlation Id at the NWDAF.
-	Timestamp of analytics generation.
-	Validity period.
-	Probability assertion.
-	Revised waiting time.
-	Analytics Metadata Information.
-	Level of accuracy reached.
-	Subscription status (not able to provide Analytics)
NOTE 1:	Some NWDAF output analytics already include confidence of predictions, which provides the same information as probability assertion.
NOTE 2:	Validity period can also be provided as part of Analytics specific parameters for some NWDAF output analytics.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.


* * * End of Changes * * * *
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