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*** Start of changes ***
[bookmark: _Toc68001483]6.1.1.2	Analytics subscribe/unsubscribe by AFs via NEF
The analytics exposure to AFs may be performed via NEF by using analytics subscription to NWDAF.
Figure 6.1.1.2-1 illustrates the interaction between AF and NWDAF performed via the NEF.


Figure 6.1.1.2-1: Procedure for analytics subscribe/unsubscribe by AFs via NEF
0.	NEF controls the analytics exposure mapping among the AF identifier with allowed Analytics ID, and associated inbound restrictions (i.e, applied to subscription of the Analytics ID for an AF) and/or outbound restrictions (i.e. applied to notification of Analytics ID to an AF).
	In this Release, AF is configured with the appropriated NEF to subscribe to analytics information, the allowed Analytics ID(s), and with allowed inbound restrictions (i.e. parameters and/or parameter values) for subscription to each Analytics ID.
1.	The AF subscribes to or cancels subscription to analytics information via NEF by invoking the Nnef_AnalyticsExposure_Subscribe/ Nnef_AnalyticsExposure_Unsubscribe service operation defined in TS 23.502 [3]. If the AF wants to modify an existing analytics subscription at NEF, it includes an identifier (Subscription Correlation ID) to be modified in the invocation of Nnef_AnalyticsExposure_Subscribe. If the analytics information subscription is authorized by the NEF, the NEF proceeds with the steps below.
2.	Based on the request from the AF, the NEF subscribes to or cancels subscription to analytics information by invoking the Nnwdaf_AnalyticsSubscription_Subscribe/ Nnwdaf_AnalyticsSubscription_Unsubscribe service operation.
	If the parameters and/or parameters values of the AF request comply with the inbound restriction in the analytics exposure mapping, NEF forwards in the subscription to NWDAF service the Analytics ID, parameters and/or parameters values from the AF request.
	If the request from AF does not comply with the restrictions in the analytics exposure mapping, NEF may apply restrictions to the subscription request to NWDAF (e.g. restrictions to parameters or parameter values of the Nnwdaf_AnalyticsSubscription_Subscribe service operations), based on operator configuration and/or may apply parameter mapping (e.g. geo coordinate mapping to TA(s)/Cell-id(s)).
	The NEF records the association of the analytics request from the AF and the analytics request sent to the NWDAF.
	The NEF selects an NWDAF that supports analytics information requested by the AF using the NWDAF discovery procedure defined in TS 23.501 [2].
	If the AF request is for a modification of the existing analytics subscription(s), the NEF invokes Nnwdaf_AnalyticsSubscription_Subscribe to modify the analytics subscription identified by an identifier (Subscription Correlation ID) associated with the AF.
3.	If the NEF has subscribed to analytics information, the NWDAF notifies the NEF with the analytics information by invoking Nnwdaf_AnalyticsSubscription_Notify service operation.
4.	If the NEF receives the notification from the NWDAF, the NEF notifies the AF with the analytics information by invoking Nnef_AnalyticsExposure_Notify service operation defined in TS 23.502 [3]. NEF may apply outbound restrictions to the notifications to AFs (e.g. restrictions to parameters or parameter values of the Nnef_AnalyticsExposure_Notify service operation) based on analytics exposure mapping and may apply parameter mapping for external usage (e.g. TA(s), Cell-id(s) to geo coordinate).
*** Next change ***
[bookmark: _Toc68001502]6.1B.2	Analytics Subscription Transfer
The procedure in Figure 6.1B.2-1 is used by an NWDAF instance to request the transfer of analytics subscription(s) to another NWDAF instance, using the Nnwdaf_AnalyticsSubscription_Transfer service operation defined in clause 7.2.5. In this procedure, the analytics consumer can also change, thereby triggering the NWDAF to check if analytics subscriptions from that analytics consumer should be transferred to another NWDAF; if yes, the NWDAF will initiate the analytics subscription transfer for those subscriptions.
NOTE 1:	This procedure is relevant, e.g. when the subscribed Analytics involves UE related data and the analytics consumer serves the same geographic areas as the NWDAF. In that case, crossing a certain tracking area boundary can cause both analytics consumer and serving NWDAF to change.
Editor's note:	It is FFS whether this procedure is useful for any other analytics than UE related.
NOTE 2:	Handling of overload situation or preparation for a graceful shutdown are preferably executed inside an NWDAF Set, when available, therefore, not requiring an analytics subscription transfer as described in this clause. The procedure in Figure 6.1B.2-1 is applicable for analytics subscription transfer across NF Sets or if the NWDAF is not deployed in a Set.


Figure 6.1B.2-1: Analytics subscription transfer
0.	Source analytics consumer subscribes to Analytics from source NWDAF. Optionally the source NWDAF subscribes to UE mobility events.
1.	[Optional] Source NWDAF determines, e.g. triggered by a UE mobility event notification, to prepare an analytics subscription transfer to target NWDAF(s), as specified in the procedure illustrated in Figure 6.1B.2-2.
2.	Source NWDAF determines, e.g. based on the UE location information received, the analytics subscription(s) to be transferred to a target NWDAF. Therefore, the source NWDAF discovers via NRF the target NWDAF supporting the requested analytics information for the target area. NWDAF discovery may be skipped if the target NWDAF had already been discovered as part of a prepared analytics subscription transfer in step 4. NWDAF discovery and selection is specified in clause 6.3.13, TS 23.501 [2]
3a.	Source NWDAF requests, using Nnwdaf_AnalyticsSubscription_Transfer Request service operation, a transfer of the analytics subscription(s) determined in step 2 to the target NWDAF. The request contains a callback URI of the target analytics consumer. The request also contains Id(s) of active data sources related to the analytics subscriptions requested to be transferred, if not already provided as part of the prepared analytics subscription transfer in the preparation procedure (see step 1). The request message may also include "analytics context identifier(s)" indicating the availability of analytics context for particular Analytic ID(s).
NOTE 3:	If multiple notifications/requests are received in steps 3 and 7, indicating the necessity to transfer analytics subscriptions, the source NWDAF will only trigger a single analytics subscription transfer and ignore additional notifications/requests that would result in the same analytics subscription transfer.
3b.	Target NWDAF accepts the analytics subscription transfer and takes over the analytics generation based on the information received from the source NWDAF.
NOTE 4:	If not yet done during a prepared analytics subscription transfer, the target NWDAF allocates a new subscription Id to the received analytics subscriptions, following the behaviour of AmfEventSubscription as specified in TS 29.518 [25] clause 6.2.6.2.2 and UEContextTransfer as specified in TS 29.518 [25] clause 5.2.2.2.1.1.
NOTE 5:	The target NWDAF might already have received information on some/all of the analytics subscriptions as part of the prepared analytics subscription transfer request received in step 1 and, thus, might already have started to prepare for the analytics generation, e.g. by having already subscribed to relevant event notifications.
3c.	Target NWDAF informs the target analytics consumer about the successful analytics subscription transfer using a Nnwdaf_AnalyticsSubscription_Notify message and providing the new subscription Id, that had been assigned by the target NWDAF, in the Change Subscription Notification Correlation Id parameter of this message as specified in clause 7.2.4.
NOTE 6:	The existing Analytics context in the source NWDAF is not deleted directly but will be purged first when it was collected by the target NWDAF.
4.	[Conditional] If "analytics context identifier(s)" had been included in the Nnwdaf_AnalyticsSubscription_Transfer Request received in step 3a, the target NWDAF, based on the provided "analytics context identifier(s)", shall request the "analytics context" from the source NWDAF. The analytics information transfer procedure is specified in clause 6.1B.3.
Editor's note:	It is FFS, whether procedure in clause 6.1B.3 is specified, or other new/existing service operations are used instead.
3d.	[Optional] Target NWDAF subscribes to relevant data source(s), if it is not yet subscribed to the data source(s) for the data required for the Analytics.
3e.	Target NWDAF confirms the analytics subscription transfer to the source NWDAF.
3f.	[Optional] Source NWDAF unsubscribes with the data source(s) that are no longer needed for the remaining analytics subscriptions.
5a,b.	Target NWDAF at some point derives new output analytics based on new input data and notifies the analytics consumer about the new analytics using a Nnwdaf_AnalyticsSubscription_Notify message as specified in clause 6.1.1.
NOTE 7:	Notification correlation information allows the analytics consumer to correlate the notifications to the initial subscription request made with the source NWDAF in step 0.
Editor's note:	It is preferably to have one procedure to cover the re-selection of NWDAF covering both when consumer change and when not. But it is FFS how.
The procedure in Figure 6.1B.2-2 is used by an NWDAF instance to request another NWDAF instance to prepare taking over analytics subscription(s) from the source NWDAF instance, using the Nnwdaf_AnalyticsSubscription_Transfer service operation defined in clause 7.2.5.
NOTE 8:	For simplification, this procedure visualizes when the analytics consumer does not change.
Editor's note:	It FFS how this aligns with the procedure when Analytics consumer changes.


Figure 6.1B.2-2: Analytics subscription transfer with prepared analytics subscription transfer
The procedure of analytics subscription transfer comprises the following steps:
1a.	Analytics consumer subscribes to the source NWDAF for certain analytics as specified in clause 6.1.1.
1b.	Source NWDAF starts data collection from relevant data source(s) (e.g. NFs or OAM) as specified in clause 6.2. Source NWDAF starts generating requested analytics.
2.	[Conditional] (Only if the source NWDAF does not serve the whole PLMN and the requested analytics involves UE related data) The source NWDAF subscribes, using Namf_EventExposure_Subscribe and/or Nsmf_EventExposure_Subscribe service operation, to receive notifications on UE mobility events AMF and/or SMF, respectively.
If the source NWDAF determines that it needs to prepare to transfer analytics subscriptions to another NWDAF instance, the following steps 3 to 8 shall be executed:
NOTE 9:	The source NWDAF might determine that it needs to prepare to transfer analytics subscriptions to another NWDAF instance, as the source NWDAF estimates that the UE might enter an area which is not covered by the source NWDAF, e.g. by subscribing to AMF event exposure service for UE mobility event notifications, by performing UE mobility analytics, or by subscribing to another NWDAF providing UE mobility analytics.
	Another example for source NWDAF to determine to prepare for an analytics transfer is that the source NWDAF wants to resolve an overload situation or prepare for a graceful shutdown.
NOTE 10:	Handling of overload situation or preparation for a graceful shutdown are preferably executed inside an NWDAF Set, when available.
3.	The source NWDAF discovers, via NRF, candidate target NWDAF instances (e.g. NWDAFy and NWDAFz) supporting the requested analytics information for the predicted target area(s). NWDAF discovery and selection is specified in clause 6.3.13, TS 23.501 [2].
NOTE 11:	In this procedure, NWDAFy and NWDAFz are examples for target NWDAF instances that are candidates to take over those analytic subscriptions.
4-5.	In the case of a prepared analytics subscription transfer, the source NWDAF requests, using Nnwdaf_AnalyticsSubscription_Transfer Request, to the candidate target NWDAFs (e.g. NWDAFy and NWDAFz) to prepare for an analytics subscription transfer by including a "prepared analytics subscription transfer indication" in the request message. The request message also includes information on the analytics subscriptions to be transferred. The request message may also include "analytics context identifier(s)" indicating the availability of analytics context for particular Analytics ID(s).
	The candidate target NWDAFs (e.g. NWDAFy and NWDAFz) respond to the request from the source NWDAF using a Nnwdaf_AnalyticsSubscription_Transfer Response message.
6-7.	[Conditional] If "analytics context identifier(s)" had been included in the Nnwdaf_AnalyticsSubscription_Transfer Request received in step 4, the determined target NWDAFs (e.g. NWDAFy and NWDAFz), based on the provided "analytics context identifier(s)", shall request the "analytics context" from the source NWDAF. The analytics information transfer procedure is specified in clause 6.1B.3.
Editor's note:	It is FFS, whether procedure in clause 6.1B.3 is specified, or other new/existing service operations are used instead.
NOTE 12:	The target NWDAFs (e.g. NWDAFy and NWDAFz) allocate a new subscription Id to the received analytics subscriptions, following the behaviour of AmfEventSubscription as specified in clause 6.2.6.2.2, TS 29.518 [25] and UEContextTransfer as specified in clause 5.2.2.2.1.1, TS 29.518 [25].
8.	[Optional] Based on the information received from the source NWDAF, the target NWDAFs (e.g. NWDAFy and NWDAFz) start data collection from NFs or OAM (as specified in clause 6.2) and analytics generation for the indicated analytics subscriptions.
The source NWDAF determines to transfer analytics subscription(s) to a target NWDAF instance NWDAF (e.g. NWDAFy) and the following steps are executed:
9.	Source NWDAF initiates the analytics subscription transfer to the target NWDAF as specified in steps 3 to 5b of the analytics subscription procedure illustrated in Figure 6.1B.2-1.
NOTE 13:	If the target NWDAF (e.g. NWDAFy) had accepted to prepare for an analytics subscription based on a prepared analytics subscription transfer request received from the source NWDAF in step 4, the "analytics context identifier(s)" provided in the Nnwdaf_AnalyticsSubcscription_Transfer request in step 9 indicate additional information / data collected or generated by the source NWDAF between step 6 and step 9.
10.	[Conditional] If a candidate target NWDAF (e.g. NWDAFz) had accepted to prepare for an analytics subscription based on a prepared analytics subscription transfer request received from the source NWDAF in step 5, but had not been selected as the new target NWDAF in step 9, the source NWDAF cancels the prepared analytics subscription transfer to this target candidate NWDAF (e.g. NWDAFz), using Nnwdaf_AnalyticsSubscription_Transfer Request include an "analytics subscription transfer cancel indication". The target NWDAF (e.g. NWDAFz) confirms the cancelation to the source NWDAF and, if applicable, deletes any analytics data that is no longer needed. If the target NWDAF (e.g. NWDAFz), as part of the analytics subscription preparation, had already subscribed to entities to collect data, it unsubscribes to those entities if the subscriptions are not needed for other active analytics subscriptions with the target NWDAF.

*** End of changes ***
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