

	
3GPP TSG-CT3 Meeting # 122e	C3-223180
E-Meeting  12-20 May 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	29.552
	CR
	0020
	rev
	-
	Current version:
	17.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
		Update of transferring ML model during analytics transfer




	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	CT3

	
	

	Work item code:
	eNA_Ph2
	
	Date:
	5-5-2022

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	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.
S2-2203225 updated the ML model related information in Transfer and context Transfer to be consistent, optionally file address(es) of the trained ML models changes has to be reflected in clause 5.4.2. Also, figure 5.2.4.1 is updated for typo 

	
	

	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.

In Figure 5.2.4.1, UnsUbscribe typo is fixed as Unsubscribe 

	
	

	Consequences if not approved:
	Unclear behaviour of how, during analytics transfer, a target NWDAF subscribes to receive trained models from an NWDAF supporting MTLF in the callflow. There is an inconsistency between stage 2 and stage 3 requirements.
Figure 5.2.4.1 typo looks as a bad quality document for Rel-17.

	
	

	Clauses affected:
	5.2.4, 5.4.2

	
	

	
	Y
	N
	
	

	Other specs
	
	N
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	N
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	N
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	This CR does not impacts any Open API.

	
	

	This CR's revision history:
	




* * * 1st Change * * * *
[bookmark: _Toc97146466][bookmark: _Toc91144419][bookmark: _Toc97146474]5.2.4	Analytics Exposure via DCCF

This procedure is used by NF service consumer(s) (e.g. NFs/OAM) based on local configuration, to subscribe/unsubscribe to NWDAF analytics event(s) via the DCCF, and upon the delivery option "Delivery via DCCF" configured on the DCCF, also used by DCCF to notify the NF service consumer(s) of the analytics information via the DCCF if subscribed before. 


Figure 5.2.4-1: Analytics Exposure via DCCF
1.	In order to subscribe to notification(s) of analytics exposure via the DCCF based on local configuration, the NF service consumer invokes the Ndccf_DataManagement_Subscribe service operation by sending an HTTP POST request message targeting the resource "DCCF Analytics Subscriptions", the HTTP POST message shall include the NdccfAnalyticsSubscription data structure as request body with parameters as defined in subclause 5.1.6.2.2 of 3GPP TS 29.574 [15].
2.	The DCCF keeps track of the analyticsactively being collected forthe Analytics Subscription it is coordinating. The NWDAF or ADRF may register the analytics data profile (may include the analytics data related service operation, Analytics Specification, NWDAF ID or ADRF ID) with the DCCF. The DCCF may then determine whether certain historical analytics data may be available in the NWDAF or ADRF based on the analytics data profile and the request time window.
[bookmark: _Hlk77848919][bookmark: _Hlk80988309]	If the historical analytics data handling is not applicable or not supported, the DCCF shall proceed step 3a, skip step 3b, step 4b, step 5b, step 3c, step 4c and step 5c.
	If the historical analytics data is available in an ADRF, the DCCF shall proceed step 3a and step 3b, skip step 3c, step 4c and step 5c.
[bookmark: _Hlk77850890]	If the historical analytics data is available in an NWDAF, the DCCF shall proceed step 3a and step 3c, skip step 3b, step 4b and step 5b.
3a.	The DCCF shall determine whether the analytics requested are already being collected.
	If the requested analytics are already being collected by an NF service consumer, the DCCF adds the new NF service consumer to the list of NF service consumers that are subscribed for these analytics. 
4a	If the analytics requested at step 1 are not already available yet, the DCCF shall invoke the Nnwdaf_EventsSubscription_Subscribe service operation by sending an HTTP POST request message request to the NWDAF targeting the resource "NWDAF Events Subscriptions" to subscribe to a new analytics exposure subscription, or if the analytics subscribed in step 1 partially matches an analytics that is already being collected by the DCCF from an NWDAF, and a modification of this subscription to the NWDAF would satisfy both the existing analytics subscriptions as well as the newly requested analytics, by sending an HTTP PUT request to the resource "Individual Analytics Exposure Subscription " to replace an existing analytics exposure subscription. The request includes the subscribed event(s) and event filter information received from the NF service consumer, mapping to the parameters as defined in subclause 5.1 of 3GPP TS 29.520 [5].
NOTE:	If the NWDAF instance or NWDAF Set is not identified by the NF service consumer, the DCCF determines the NWDAF instances that can provide analytics. If the consumer requested storage of analytics in an ADRF but an ADRF ID is not provided by the NF service consumer, or the collected analytics is to be stored in an ADRF according to configuration on the DCCF, the DCCF selects an ADRF to store the collected analytics data.
5a	The NWDAF responds to the Nnwdaf_EventsSubscription_Subscribe service operation. 
Upon receipt of the HTTP POST request, if the subscription is accepted to be created, the NWDAF responds to the DCCF with "201 Created", and the URI of the created subscription is included in the Location header field.
Upon receipt of the HTTP PUT request, if the subscription is accepted to be updated, the NWDAF responds to the DCCF with "200 OK" or "204 No Content".
3b	If the historical analytics data handling is applicable, and the DCCF determine to retrieve analytics data from the ADRF, the DCCF shall determine which ADRF instances might provide the analytics.
4b	In order to retrieve the historical analytics data from the ADRF, the DCCF shall invoke the Nadrf_DataManagement_RetrievalSubscribe service operation by sending an HTTP POST request message targeting the resource "ADRF Data Retrieval Subscriptions", the HTTP POST message shall include the NadrfDataRetrievalSubscription data structure as request body with parameters as defined in subclause 5.1.6 of 3GPP TS 29.575 [16].
5b	The ADRF responds to the Nadrf_DataManagement_RetrievalSubscribe service operation.
Upon receipt of the HTTP POST request, if the subscription is accepted to be created, the ADRF responds to the DCCF with "201 Created", and the URI of the created subscription is included in the Location header field.
3c	If the historical analytics data handling is applicable, and the DCCF determine to retrieve analytics data from the NWDAF, the DCCF shall determine which NWDAF instances might provide the analytics as described and proceed step 4b.
4c	In order to retrieve the historical analytics data from the NWDAF, the DCCF shall invoke the Nnwdaf_DataManagement_Subscribe service operation by sending an HTTP POST request message targeting the resource " NWDAF Data Management Subscriptions", the HTTP POST message shall include the NnwdafDataManagementSubsc data structure as request body with parameters as defined in subclause 5.3.6 of 3GPP TS 29.520 [5].
5c	The NWDAF responds to the Nnwdaf_DataManagement_Subscribe service operation.
Upon receipt of the HTTP POST request, if the subscription is accepted to be created, the NWDAF responds to the DCCF with "201 Created", and the URI of the created subscription is included in the Location header field.
6.	The DCCF responds to the Ndccf_DataManagement_Subscribe service operation with HTTP "204 No Content" status code.
Editor’s Note:	Whether this response can be sent immediately after step 1, i.e. before the execution of steps 2-5 is FFS.
7a.	(conditional)When the analytics are available, the NWDAF invokes the Nnwdaf_EventsSubscription_Notify service operation by sending an HTTP POST request message to notify the analytics information to the DCCF.
8a.	The DCCF responds to the Nnwdaf_EventsSubscription_Notify service operation with HTTP "204 No Content" status code.
7b.	(conditional)When the historical analytics data are available in the ADRF, the ADRF shall invoke the Nadrf_DataManagement_RetrievalNotify service operation by sending an HTTP POST request message to notify the historical analytics data to the DCCF.
8b.	The DCCF responds to the Nadrf_DataManagement_RetrievalNotify service operation with HTTP "204 No Content" status code.
7c.	(conditional)When the historical analytics data are available in the NWDAF, the NWDAF shall invoke the Nnwdaf_DataManagement_Notify service operation by sending an HTTP POST request message to notify the historical analytics data to the DCCF.
8c.	The DCCF responds to the Nnwdaf_DataManagement_Notify service operation with HTTP "204 No Content" status code.
9.	Upon the delivery option "Delivery via DCCF" configured on the DCCF. the DCCF invoke the Ndccf_DataManagement_Notify service operation by sending HTTP POST request message(s) to send the analytics data to all notification endpoints indicated in step 1. Analytics sent to notification endpoints may be processed and formatted by the DCCF so they conform to delivery requirements for each NF service consumer or notification endpoint.
NOTE:	According to Formatting Instructions provided by the NF service consumer, multiple notifications from a NWDAF can be combined in a single Ndccf_DataManagement_Notify so many notifications from an NWDAF results in fewer notifications (or one notification) to the NF service consumer. Alternatively, a notification can instruct the analytics notification endpoint to fetch the analytics from the DCCF.
10.		The NF service consumer responds to the Ndccf_DataManagement_Notify service operation with HTTP "204 No Content" status code.
11.	(conditional) The NF service consumer invoke the Ndccf_DataManagement_Fetch service operation by sending and HTTP GET request method to fetch the analytics from the DCCF before an expiry time, if received the fetch instruction in NdccfDataManagement_Notify service operation in step 9.
12.	The NF service consumer responds to the Ndccf_DataManagement_Fetch service operation with HTTP "204 No Content" status code.
13.	When the NF service consumer no longer need the subscription to the analytics requested in step 1, shall invoke the Ndccf_DataManagement_Unsubscribe service operation by sending an HTTP DELETE request message with "{xxx}" as Resource URI, where "{subscriptionId}" is the event subscriptionId of the existing subscription that is to be deleted., using the Subscription Correlation Id received in response to its subscription in step 1. The DCCF removes the NF service consumer from the list of NF service consumers that are subscribed for these analytics.
14.	The DCCF responds to the Ndccf_DataManagement_Unsubscribe service operation with HTTP "204 No Content" status code, upon removed the NF service consumer from the list of NF service consumers that are subscribed for these analytics
15a.	If there are no other NF service consumers subscribed to the analytics, the DCCF invoke the Nnwdaf_EventsSubscription_Unsubscribe service operation by sending a HTTP DELETE request message to the NWDAF.
16a.	The NWDAF responds to the Nnwdaf_EventsSubscription_Unsubscribe service operation with HTTP "204 No Content" status code, upon the analytics event(s) subscription is removed.
15b.	If DCCF determine that no other NF service consumers requiring the historical analytics data from the ADRF, the DCCF may invoke the Nadrf_DataManagement_RetrievalUnSubscribe service operation by sending a HTTP DELETE request message to the ADRF.
16b.	The ADRF responds to the Nadrf_DataManagement_RetrievalUnSubscribe service operation with HTTP "204 No Content" status code, upon the analytics data retrieval subscription is removed.
15c.	If DCCF determines that no other NF service consumers requiring the historical analytics data from the NWDAF, the DCCF may invoke the Nnwdaf_DataManagement_UnSubscribe service operation by sending a HTTP DELETE request message to the NWDAF.
16c.	The NWDAF responds to the Nnwdaf_DataManagement_UnSubscribe service operation with HTTP "204 No Content" status code, upon the analytics data subscription is removed.

*** Next Change ***
5.4.2	Analytics Subscription Transfer initiated by source NWDAF
The procedure in below figure is used by an source NWDAF instance to request the transfer of analytics subscription(s) to another target NWDAF instance, using the Nnwdaf_EventsSubscription_Transfer service operation.
If the source NWDAF discovers that the NWDAF service 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 NWDAF service consumer that it will not serve this subscription anymore.
NOTE 1:	To discover the possible change of NWDAF service consumer, if the Analytics Event 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. Below procedure is applicable for analytics subscription transfer across NF Sets or if the NWDAF is not deployed in a Set.


Figure 5.4.2-1: Analytics subscription transfer initiated by source NWDAF
0.	The NWDAF service consumer subscribes to analytics from source NWDAF. The NWDAF service consumer may send its NF ID or serving area, enabling the source 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).
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 to preferably select a target NWDAF that is already serving the consumer.
4.	Source NWDAF requests, using Nnwdaf_EventsSubscription_Transfer service operation, a transfer of the analytics subscription(s) determined in step 2 to the target NWDAF as described in clause 4.2.2.5 of 3GPP TS 29.520 [5], the response message in step 4b is optional. 
Nnwdaf_EventsSubscription_transfer request may also contain active data source ID(s) and ML model related information 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 modelInfos 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. 

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, 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 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) 

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 can 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, can already have started to prepare for the analytics generation, e.g. by having already subscribed to relevant event notifications.
6.	Target NWDAF informs the NWDAF service consumer about the successful analytics subscription transfer using a Nnwdaf_EventsSubscription_Notify request 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.
NOTE 5:	Notification correlation information in the Nnwdaf_EventsSubscription_Notify message allows the NWDAF service 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 NWDAF service consumer, the NWDAF service consumer may 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 has changed using the Nnwdaf_EventsSubscription_Subscribe service operation as described in clause 4.2.2.2 of 3GPP TS 29.520 [5].
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" by involking the Nnwdaf_AnalyticsInfo_ContextTransfer service operation as described in clause 4.3.2.3 of 3GPP TS 29.520 [5].
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.	[Optional] Target NWDAF confirms the analytics subscription transfer to the source NWDAF by sending Nnwdaf_EventsSubscription_Transfer response message as described in clause 4.2.2.5 of 3GPP TS 29.520 [5], if the response has not been sent in step 4b.
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 NWDAF server consumer about the new analytics using a Nnwdaf_EventsSubscription_Notify message as described in clause 4.3.2.3 of 3GPP TS 29.520 [5].

* * End of Changes * * * *
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