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[bookmark: _Toc517103956][bookmark: _Hlk524620323][bookmark: _Toc517103917]* * * Start of Changes * * * *
[bookmark: _Toc68001500]6.1B	Procedures for analytics subscription transfer
[bookmark: _Toc68001501]6.1B.1	General
In multiple NWDAFs deployment scenario, it is possible that, within the time period of data collection and/or analytics computation, an NWDAF instance is required to transfer one or more of its analytics subscriptions to another NWDAF instance due to internal (e.g. load balancing, graceful shutdown) or external triggers (e.g. UE mobility, request from another NWDAF instance). For external triggers, NWDAF may subscribes with NF(s) to be notified about corresponding events. As for UE mobility, upon on the UE location change event notified by AMF subscribed by NWDAF, NWDAF determines whether it can continue to provide the analytics service, or should trigger reselection of NWDAF to make analytics subscription transfer, e.g., when the serving area of the target NWDAF is within the serving area of the analytics consumer NF.
Procedures for analytics subscription transfer allow one NWDAF instance to transfer or handover its ongoing analytics subscriptions to another NWDAF instance. The transfer can be done for all subscriptions or just a selected subset of subscriptions related to specific area(s), specific Analytics ID(s), and/or specific UE(s).
The analytics subscription transfer can also be prepared if the source NWDAF instance anticipates that it will soon not be able to continue its current analytics tasks.
[bookmark: _Toc68001502]6.1B.2	Analytics Subscription Transfer
6.1B.2.1	Analytics Subscription Transfer initiated by source NWDAF
The procedure in Figure 6.1B.2.1-1 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.	Comment by Miguel Garcia A r03: In previous versions of this CR this text was gone. The intention is that this text is deleted from the current version 17.0.0. and replaced with the text that follows.
This procedure shall not to be performed when analytics consumer is changed. A change of analytics consumer may e.g. be performed because of a UE mobility event.
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.	Comment by CATT_dxy4: This note seems unnecessary. The conditions for analytics subscription transfer are already described in clause 6.1B.1, and some conditions are not covered by the note, e.g. “an NWDAF instance is required to transfer one or more of its analytics subscriptions to another NWDAF instance due to internal (e.g. load balancing, graceful shutdown)”.	Comment by Miguel Garcia A r03: Ok for Ericsson
Editor's note:	It is FFS whether this procedure is useful for any other analytics than UE related.
NOTE 12:	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 Figure 6.1B.2.1-1 is applicable for analytics subscription transfer across NF Sets (when available) or if the NWDAFs isare not deployed in a Set.




Figure 6.1B.2.1-1: Analytics subscription transfer initiated by source NWDAF
0.	Source analytics consumer subscribes to Analytics from source NWDAF. The Analytics Consumer may send its service area, enabling NWDAF to determine whether this procedure is applicable.  Optionally the source NWDAF subscribes to UE mobility events.	Comment by CATT_dxy4: See the previous comment	Comment by Miguel Garcia A r03: ok, agreed
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 clause Figure 6.1B.2.2-2.	Comment by Nokia: Disagree. This is not "caused" by a UE mobilitiy event, but the trigger is the UE mobility event notification. Proposed change in r0 was undone.	Comment by Miguel Garcia A r03: Ok, agreed
2.	Source NWDAF determines, e.g. based on the UE location information and the NF consumer’s serving area 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]	Comment by CATT_dxy4: Why need this?	Comment by Miguel Garcia A r03: We need to have that the NWDAF compares the serving area of the consumer with its own serving area, in order to determine whether it can apply this procedure or not
3.	Source NWDAF performs an NWDAF discovery and selects the target NWDAF. NWDAF discovery may be skipped if the target NWDAF had already been discovered as part of a prepared analytics subscription transfer.
43a.	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 32:	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.
NOTE 3:	If Source NWDAF learns that the analytics consumer changes (e.g. based on the analytics consumer's service area and UE location), Source NWDAF does not initiate transfer of the analytics subscription(s) subscribed by the analytics consumer to a new NWDAF.	Comment by CATT_dxy4: Maybe it is not needed, because we already have “This procedure shall not to be performed when analytics consumer is changed. A change of analytics consumer may e.g. be performed because of a UE mobility event.”	Comment by Miguel Garcia A r03: We are ok with the note
3b5.	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.
3c6.	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 Change 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.
47.	[Conditional] If "analytics context identifier(s)" had been included in the Nnwdaf_AnalyticsSubscription_Transfer Request received in step 3a, tThe target NWDAF, based on the provided "analytics context identifier(s)" or Subscription Correlation ID provided in step 4, shall requests the "analytics context" from the source NWDAF. The analytics context information transfer procedure is specified in clause 6.1B.3.	Comment by Nokia: Disagreement to have this information stored in ADRF.
Proposed removal is undone in r01.	Comment by Miguel Garcia A r03: We are not mentioning ADRF. But the point is that the target NWDAF retrieves the analytics context from wherever it resides, we shall not discuss here this aspect.
We have restored the original deleted text
Editor's note:	It is FFS, whether procedure in clause 6.1B.3 is specified, or other new/existing service operations are used instead.
3d8.	[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.
93e.	Target NWDAF confirms the analytics subscription transfer to the source NWDAF.
103f.	[Optional] Source NWDAF unsubscribes with the data source(s) that are no longer needed for the remaining analytics subscriptions.
11-125a,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.
6.1B.2.2	Prepared Analytics Context information transfer
The procedure in Figure Figure 6.1B.2.2-21 is used by an NWDAF instance to request another NWDAF instance to for a prepared taking over analytics subscription(s) transfer from the source NWDAF instance, using the Nnwdaf_AnalyticsSubscription_Transfer service operation defined in clause 7.2.5.
NOTE 1:	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.
NOTE 2:	The source NWDAF might also determine that it needs to prepare to transfer analytics subscriptions to another NWDAF instance, as the source NWDAF wants to resolve an overload situation or prepare for a graceful shutdown.	Comment by Nokia: Rewording to remove the term "example".	Comment by Miguel Garcia A r01: ok, agreed
NOTE 3:	Handling of overload situation or preparation for a graceful shutdown are preferably executed inside an NWDAF Set, when available.
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.2.1-21: Analytics subscription transfer with pPrepared 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.	[Optional] 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 from AMF and/or SMF, respectively.	Comment by CATT_dxy4: See the previous comment	Comment by Miguel Garcia A r03: ok
2b.	The source NWDAF determines that it needs to prepare to transfer analytics subscriptiosn to another NWDAF instance. This may be case, e.g., due to the UE moving to a location outside the serving area of the source NWDAF serving area.	Comment by Nokia: This is somehow duplicate to the text below and therefore not needed.	Comment by Miguel Garcia A r03: Not agreed, the NWDAF first determines… and then if it has to do an action, it is described in the step below
If the source NWDAF determines that it needs to prepare to transfer analytics subscriptions to another NWDAF instance (see NOTE 1 and NOTE 2), 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.	Comment by Ericsson_User: Moved to earlier in this clause
	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 411:	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).	Comment by Nokia: This should stay mandatory. What would be the justification to send "I want to share analytics with you", but without providing the information which analytics are affected? How could the target decide whether to accept it? Proposed change is undone.	Comment by Miguel Garcia A r03: ok
	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, tThe determined target NWDAFs (e.g. NWDAFy and NWDAFz), based on the provided "analytics context identifier(s)" or Subscription Correlation ID provided in step 4, shall may request the "analytics context" from the source NWDAF. The analytics context 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 512:	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:	Comment by Nokia: I don't see why this would be deleted. Step 10 will only be executed after sthis step has taken place.
Deletion is undone in r01.	Comment by Miguel Garcia A r03: The motivation for changing the figure was to remove what is not part of the actual preparationh phase, but instead, part of the transfer (which is described in the previous clause). Therefore, stpes 9 and 10, which are “transfer” and not “preparation” as this clause describes, are deleted.
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.
109.	[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.

* * * 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, the consumer NF's serving area.
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: _Toc68001639]7.2.5	Nnwdaf_AnalyticsSubscription_Transfer service operation
Service operation name: Nnwdaf_AnalyticsSubscription_Transfer.
Description: Requests to NWDAF to transfer analytics subscription(s) from the consumer NWDAF.
Inputs, Required:
-	Transfer type: indicates the type of the transfer request. The following values are supported:
-	Analytics subscription transfer preparation: requests the NWDAF to prepare for taking over the analytics subscription(s) and/or prepare for collecting Analytics Context(s).
-	Analytics subscription transfer: requests the NWDAF to take over the analytics subscription(s).
-	Analytics subscription transfer cancel: cancels a prepared analytics subscription request.
Inputs, Optional:
-	If this service operation is for "analytics subscription transfer preparation", the following parameters shall be are provided:	Comment by CATT_dxy4: Better to use “shall” instead of “may” and put [optional] for the corresponding parameters.	Comment by Miguel Garcia A r03: The “shall” is incompatible with the “OPTIONAL” below. Furthremore, all these parameters are optional in a preparation operation type
-	(Set of) analytics subscription(s) with the following parameters:
-		All input parameters for the analytics exposure as specified in clause 6.1.3.
-	[OPTIONAL] Active data source ID(s): Instance Id or Set Id of the active data source(s) the consumer NWDAF is currently using for the analytics of this analytics subscription.
-	Subscription Correlation Id.
-	Subscription callback URI: indicates the callback URI of the analytics consumer of this subscription, i.e. the URI the analytics notifications are to be sent to.
-	Id of analytics consumer that is subscribed to receive analytics.
	Comment by CATT_dxy4: Remove. Conflicting with CR0283R1 agreed in last meeting, see 23.288 Interim v17.1.0.	Comment by Miguel Garcia A r03: ok
-	If this service operation is to request analytics subscriptions transfer and if analytics subscription transfer preparation is not performed, the same parameters as those for Transfer type of "Analytics subscription transfer preparation" shall be provided.
-	If this service operation is to request analytics subscriptions transfer and if analytics subscription transfer preparation is performed, the same parameters as those for Transfer type of "Analytics subscription transfer preparation" can be provided with updated parameter values.
-	If this service operation is to request analytics subscriptions transfer cancel, the following parameter shall be provided:
-	Subscription Correlation Id.
-	(Set of) analytics context identifier(s): identifies analytics context information available at the consumer NWDAF.
Outputs Required: Operation execution result indication.
Outputs, Optional: None.


* * * End of Changes * * * *
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