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	[bookmark: _Hlk55138113]Reason for change:
	It is unclear when an analytics transfer takes place how the target NWDAF utilised trained ML model information provided by the source NWDAF.

Clause 6.1B.4 introduces "model related information" as part of Requested Analytics Context per analytics context identifier in Nnwdaf_AnalyticsInfo_ContextTransfer inputs. 

However, "model related information" is defined nowhere in TS 23.288.

Clause 6.1B.4 then further specifies the following:

-	ML Model related information:
-	ID(s) of NWDAF(s) containing MTLF: Instance/Set ID(s) of the NWDAF(s) containing MTLF from which the source NWDAF currently subscribes to the ML Model Information used for the analytics.
as parameters in Nnwdaf_AnalyticsInfo_ContextTransfer response

Further, in 7.2.5 for Nnwdaf_AnalyticsSubscription_Transfer:

 -	[OPTIONAL] Model information related to the ML model(s) that the NWDAF is currently using for the analytics:
-	File address of the ML model(s).
-	[OPTIONAL] ID(s) of NWDAF(s) containing MTLF: Instance ID(s) of the NWDAF(s) containing MTLF from which the consumer NWDAF currently subscribes to the ML model information used for the analytics.
There is then inconsistency as to which information exactly NWDAFs can share as regards to ML model.
[bookmark: S2-2107294][bookmark: S2-2107399]There is a need to add "file address of the ML model(s)" back to clause 6.1B.4, considering that target NWDAF can only get the file address of the ML model(s) if needed by using analytics context information transfer procedure, when analytics transferred is initiated by the NWDAF service consumer as defined in clause 6.1B.2.1 (refer to S2-2107294 and S2-2107399).


	
	

	Summary of change:
	Clarifying that during analytics transfer the source NWDAF provides the NWDAF ID(s) of the MTLFs that provided the trained models.
If the target NWDAF can obtain model information from the provided NWDAF ID(s) then the target NWDAF subscribes to one of the NWDAF in the list to obtain model information. If the target NWDAF is configured to obtain trained model information from other NWDAF supporting MTLF then the target NWDAF discovers from the NRF the NWDAF supporting MTLF that can provide the trained model and subscribes accordingly to receive updated trained models.


	
	

	Consequences if not approved:
	Unclear behaviour of how, during analytics transfer, a target NWDAF subscribes to receive trained models from an NWDAF supporting MTLF.
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[bookmark: _Toc75344525]************************************ START OF CHANGE ****************************************
[bookmark: _Toc91144419][bookmark: _Toc83212415]6.1B.2.2	Analytics Subscription Transfer initiated by source NWDAF
The procedure in Figure 6.1B.2.2-1 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.
If the source NWDAF discovers that the analytics consumer may change concurrently to this procedure, the source NWDAF should not perform the procedure. In such a case, the source NWDAF may send a message to indicate to the analytics consumer that it will not serve this subscription anymore.
NOTE 1:	To discover the possible change of analytics consumer, if the Analytics ID is UE related, the source NWDAF takes actions responding to external trigger (such as UE mobility), for example, checking if the Target of Analytics Reporting is still within the serving area of the analytics consumer, if the serving area information is available.
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.2.2-1 is applicable for analytics subscription transfer across NF Sets or if the NWDAF is not deployed in a Set.


Figure 6.1B.2.2-1: Analytics subscription transfer initiated by source NWDAF
0.	The analytics consumer subscribes to analytics from source NWDAF. The analytics consumer may send its NF ID or serving area, enabling NWDAF to determine whether the following analytics subscription transfer procedure is applicable. 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 clause 6.1B.2.3.
2.	Source NWDAF determines, e.g. based on the UE location information received and the analytics consumer's serving area either directly received in step 0 or indirectly received via NRF, to perform an analytics subscription transfer to target NWDAF(s). Therefore, the source NWDAF determines the analytics subscription(s) to be transferred to a target NWDAF.
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. In the case of aggregated analytics from multiple NWDAFs, the source NWDAF may use the set of NWDAF identifiers related to aggregated analytics (see clause 6.1.3) to preferably select a target NWDAF that is already serving the consumer.
4.	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 analytics consumer. The request may also contains active data source ID(s), and ML model  related information and/or ID(s) of NWDAF(s) containing MTLF, which are 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 ML model related information contains the ID(s) of NWDAF(s) containing MTLF that provided the trained models and may contain the file address(es) of the trained ML model(s), where the file address(es) of the trained ML model(s) is included only when the source NWDAF itself provides the trained ML model(s) for the analytics subscription(s) being transferred. The request message may also include "analytics context identifier(s)" indicating the availability of analytics context for particular Analytics ID(s).
5.	Target NWDAF accepts the analytics subscription transfer and takes over the analytics generation based on the information received from the source NWDAF.
	Target NWDAF may use the ML model related information, if provided in the Nnwdaf_AnalyticsSubscription_Transfer request, to retrieve the ML model(s) and use it for the transferred analytics subscription. If the ID(s) of NWDAF(s) containing MTLF is provided in the Nnwdaf_AnalyticsSubscription_Transfer request and the NWDAF(s) containing MTLF is part of the locally configured set of NWDAFs containing MTLF, target NWDAF may request or subscribe to the ML model(s) from the indicated NWDAF(s) containing MTLF as specified in clause 6.2A, taking account of the locally configured set of NWDAFs containing MTLF if any, and use the ML model(s) for the transferred analytics subscription. If the file address(es) of the trained ML model(s) is provided and if the NWDAF containing MTLF is part of the locally configured set of NWDAFs containing MTLF, the target NWDAF may retrieve the ML model using the file address of the trained ML model. If the provided ID(s) of NWDAF(s) containing MTLF are not part of the locally configured set of ID(s) of NWDAFs containing MTLF, the target NWDAF discovers the NWDAF(s) supporting MTLF that can provide trained ML model(s) for the Analytics ID(s) as described in clause 5.2.
NOTE 3:	If not yet done during a prepared analytics subscription transfer, the target NWDAF allocates a new Subscription Correlation ID to the received analytics subscriptions.
NOTE 4:	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.
6.	Target NWDAF informs the analytics consumer about the successful analytics subscription transfer using a Nnwdaf_AnalyticsSubscription_Notify message. A new Subscription Correlation ID, which was assigned by the target NWDAF, is provided in the Subscription Correlation ID and the old Subscription Correlation Id, which was allocated by the source NWDAF, is provided in the Subscription Change Notification Correlation ID parameter of this message as specified in clause 7.2.4.
NOTE 5:	Notification correlation information in the Nnwdaf_AnalyticsSubscription_Notify message allows the analytics consumer to correlate the notifications to the initial subscription request made with the source NWDAF in step 0.
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.
NOTE 7:	If this subscription is used as input for analytics aggregation by the analytics consumer, the analytics consumer might inform the other NWDAFs instance participating in this analytics aggregation that the Set of NWDAF identifiers of NWDAF instances used by the NWDAF service consumer for this analytics aggregation (see clause 6.1.3) has changed using the Nnwdaf_AnalyticsSubscription_Subscribe service operation.
7.	[Conditional] If "analytics context identifier(s)" had been included in the Nnwdaf_AnalyticsSubscription_Transfer Request received in step 4, the target NWDAF requests the "analytics context". The analytics context transfer procedure is specified in clause 6.1B.3.
8.	[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.
9.	Target NWDAF confirms the analytics subscription transfer to the source NWDAF.
10.	[Optional] Source NWDAF unsubscribes with the data source(s) that are no longer needed for the remaining analytics subscriptions. In addition, Source NWDAF unsubscribes with the NWDAF(s) containing MTLF, if exist, which are no longer needed for the remaining analytics subscriptions.
NOTE 8:	At this point, the analytics subscription transfer is deemed completed, i.e. the source NWDAF can delete all information related to the successfully transferred analytics subscription.
11-12.	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.

************************************ SECOND CHANGE ***************************************
[bookmark: _Toc91144421]6.1B.3	Analytics Context Transfer
The procedure depicted in Figure 6.1B.3-1 is used by an NWDAF instance to request analytics context from another NWDAF instance, using the Nnwdaf_AnalyticsInfo_ContextTransfer service operation as defined in clause 7.3.3. This procedure, for example, can be invoked in the procedures described in clause 6.1B.2 to request the transfer of relevant analytics context.


Figure 6.1B.3-1: Analytics Context Transfer
The procedure of analytics context information transfer comprises the following steps:
1.	The consumer NWDAF requests analytics context by invoking Nnwdaf_AnalyticsInfo_ContextTransfer request service operation. The parameters that can be provided in the request are listed in clause 6.1B.4.
2.	The provider NWDAF responds with analytics context to the consumer NWDAF. The analytics context that can be provided in the response is listed in clause 6.1B.4.
	If the provider NWDAF stores analytics context (e.g. historical analytics, historical data) in ADRF, the provider NWDAF may include in the response the ADRF ID together with an indication of the type of data stored in the ADRF.
	Upon receiving the analytics context, the consumer NWDAF may:
-	provide the pending output analytics or historical analytics information to the analytics consumer per the subscription/request;
-	use the historical data and analytics metadata in the analytics context to generate analytics;
-	subscribe to data collected for analytics with the data sources indicated in the analytics context;
-	retrieve the ML model(s) indicated in the analytics context and use for analytics
-	subscribe to If the ID(s) of the NWDAF(s) containing MTLF indicated in the analytics context is part of the locally configured (set of) IDs of NWDAFs containing MTLF, retrieve trained ML model(s) from the indicated NWDAF(s) containing MTLF or based on the file address(es) of the trained ML model(s) and use for analytics; and/or
-	subscribe to output analytics from the indicated NWDAFs that collectively serve the transferred analytics subscription and perform analytics aggregation on the output analytics using the analytics metadata information, based on the analytics subscription aggregation information.

************************************ NEXT CHANGE ***************************************
[bookmark: _Toc91144422]6.1B.4	Contents of Analytics Context
The Nnwdaf_AnalyticsInfo_ContextTransfer service operation is used to transfer analytics context from a source NWDAF instance to a target NWDAF instance, whereby the target NWDAF consumes the Nnwdaf_AnalyticsInfo_ContextTransfer service operation produced by the source NWDAF instance to request the analytics context as depicted in Figure 6.1B.3-1.
The consumers of the Nnwdaf_AnalyticsInfo_ContextTransfer service operation (as specified in clause 7.3.3) provide the following input parameters:
-	A list of analytics context identifier(s): identify a set of analytics context that are available at the NWDAF instance providing this service and that are requested to be transferred to the consumer NWDAF instance. The analytics context identifier is provided as the following:
-	Subscription Correlation ID: identifies the analytics subscription for which the related analytics context is requested; or
-	A set of SUPI and associated Analytics ID for UE related Analytics; or
-	An Analytics ID for NF related Analytics.
-	[OPTIONAL] Requested Analytics Context per analytics context identifier: indicates which part of the analytics context the consumer wishes to receive. Following values are specified:
-	Pending output Analytics;
-	Historical output Analytics;
-	Analytics subscription aggregation information;
-	Data related to Analytics;
-	Aggregation related information;
-	ML Model related information.
NOTE:	A list of "analytics context identifier(s)" can be provided by the source NWDAF to the target NWDAF in an analytics subscriptions transfer request as described in clause 6.1B.2.2. Information allowing to identify an analytics context can also be provided by the NWDAF consumer to the target NWDAF in the Nnwdaf_AnalyticsSubscription_Subscribe request and based on this information the target NWDAF derives the "analytics context identifier", as defined in clause 6.1B.2.1.
The producer NWDAF provides to the consumer of the Nnwdaf_AnalyticsInfo_ContextTransfer service operation (as specified in clause 7.3.3), the output information listed below:
-	(Set of) Analytics context matching the input parameters of the Nnwdaf_AnalyticsInfo_ContextTransfer request. If no Requested Analytics Context parameters are available in the request, all available analytics context is sent. Analytics context includes the following information parts, if available:
-	Analytics related:
-	Pending output analytics (i.e. not yet notified to the consumer);
	Historical output analytics information. The content of the output analytics is specified in clause 6.1.3 as output information of the Nnwdaf_AnalyticsSubscription_Notify or Nnwdaf_AnalyticsInfo_Request service operations.
-	Timestamp(s) of the last output analytics provided to the analytics consumer(s). Value is set to 0 if no output analytics had been sent yet.
-	Analytics subscription aggregation information (only provided when analytics context is related to analytics aggregation): information about the analytics subscriptions that the source NWDAF has with the NWDAFs that collectively serve the transferred analytics subscription, which includes IDs and analytics metadata information of these NWDAFs for specific Analytics ID(s), and optionally input parameters of analytics exposure as defined in clause 6.1.3.
-	Data related to Analytics:
-	Historical data that is available at the source NWDAF and that is related to the analytics to be handed over to the target NWDAF. If available, the time period of the collected data, NF ID(s) of the data source(s) and information (e.g. filter and event reporting parameters) on the subscriptions with those data sources which were used to generate this historical data.
-	Aggregation related information: Related to analytic consumers that aggregate analytics from multiple NWDAF subscriptions:
-	(Set of) NWDAF identifiers of NWDAF instances used by the NWDAF service consumer when aggregating multiple analytic subscriptions.
-	ML Model related information:
-	ID(s) of NWDAF(s) containing MTLF: Instance/Set ID(s) of the NWDAF(s) containing MTLF from which the source NWDAF currently subscribes to the ML Model Information used for the analytics.
-	Optionally, file address(es) of the trained ML model(s), which is included only when the source NWDAF itself provides the trained ML model(s) for the analytics subscription(s) for which the related analytics context is requested.


[bookmark: _Toc91144573]************************************ NEXT CHANGE ***************************************
7.2.5	Nnwdaf_AnalyticsSubscription_Transfer service operation
Service operation name: Nnwdaf_AnalyticsSubscription_Transfer.
Description: Requests to NWDAF to for transfering 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 parameter shall be provided:
-	(Set of) analytics subscription information 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.
-	[OPTIONAL] ML Model related information, i.e. information related to the ML model(s) that the NWDAF is currently using for the analytics:
-	[OPTIONAL] ID(s) of NWDAF(s) containing MTLF: Instance ID(s) of the NWDAF(s) containing MTLF from which the consumer NWDAF currently subscribes to the ML model information used for the analytics.
-	[OPTIONAL] File address of the ML model(s).
-	ID of the analytics consumer, e.g. NF, AF or OAM, that is subscribed to receive analytics.
-	(Set of) analytics context identifier(s): identifies analytics context available at the consumer NWDAF as defined in clause 6.1B.4.
-	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 "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 "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.
Outputs Required: Operation execution result indication.
Outputs, Optional: None.

************************************ END OF CHANGES ***************************************

image1.emf
Analytics 

consumer

Source 

NWDAF

Target 

NWDAF

0. Analytics consumer subscribes to Analytics from source NWDAF. 

Optionally, the source NWDAF subscribes to UE mobility events.

9. Nnwdaf_AnalyticsSubscription_Transfer response

11. Target NWDAF receives new input 

data from data source(s) and derives 

new analytics.

12. Nnwdaf_AnalyticsSubscription_Notify

Data 

source

8. Target NWDAF subscribes 

to data source(s)

10. Source NWDAF unsubscribes from data source(s)

4. Nnwdaf_AnalyticsSubscription_Transfer

5. Takes over Analytics 

subscription

2. Source NWDAF determines to request an

analytics subscription transfer

7. Target NWDAF retrives Analytics context 

3. Source NWDAF discovers and selects 

target NWDAF. 

6. Nnwdaf_AnalyticsSubscription_Notify

1. Source NWDAF triggers, e.g. caused by UE mobility event 

notifications, to trigger a prepared analytics subscription transfer 

to the target NWDAF.


Microsoft_Visio_Drawing.vsdx
Analytics consumer
Source NWDAF
Target NWDAF

0. Analytics consumer subscribes to Analytics from source NWDAF.  Optionally, the source NWDAF subscribes to UE mobility events.
9. Nnwdaf_AnalyticsSubscription_Transfer response
11. Target NWDAF receives new input data from data source(s) and derives new analytics.

12. Nnwdaf_AnalyticsSubscription_Notify
Data source
8. Target NWDAF subscribes to data source(s)
10. Source NWDAF unsubscribes from data source(s)

4. Nnwdaf_AnalyticsSubscription_Transfer
5. Takes over Analytics subscription
2. Source NWDAF determines to request an analytics subscription transfer
7. Target NWDAF retrives Analytics context
3. Source NWDAF discovers and selects target NWDAF.

6. Nnwdaf_AnalyticsSubscription_Notify
1. Source NWDAF triggers, e.g. caused by UE mobility event notifications, to trigger a prepared analytics subscription transfer to the target NWDAF.



image2.emf
 

1 .  Nnwdaf_AnalyticsInfo_ Context Transfer request  

2 .  Nnwdaf_Analytics Info_ Context Transfer   r esponse  

Consumer  NWDAF   Provider   NWDAF  


oleObject1.bin


Consumer NWDAF







2. Nnwdaf_AnalyticsInfo_ContextTransfer response







1. Nnwdaf_AnalyticsInfo_ContextTransfer request







Provider�NWDAF












