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The Nnwdaf_MLModelProvision service as defined in 3GPP TS 23.501 [2] and 3GPP TS 23.288 [17], is provided by the Network Data Analytics Function (NWDAF) containing Model Training Logical Function (MTLF).
This service:
-	allows the NF service consumers to subscribe to and unsubscribe from different ML model analytics events;
-	allows MTLF-based ML Model Accuracy monitoring procedure between the AnLF and MTLF. and
-	notifies the NF service consumers with a corresponding subscription about ML model information.
The types of analytics events include:
-	Slice load level information;
-	Network slice instance load level information;
-	Service experience;
-	NF load;
-	Network performance;
-	Abnormal behaviour;
-	UE mobility;
-	UE communication;
-	Abnormal behaviour;
-	User data congestion; 
-	QoS sustainability;
-	Dispersion;
-	SM congestion control experience;
-	Redundant transmission experience;
-	WLAN performance; 
-	DN performence; and
-	E2E data volume transfer time.
[bookmark: _Hlk72429672]NOTE:	ML model provisioning is limited to a single vendor environment in this release of current specification.
*** 2nd Changes ***
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Figure 4.5.2.2.2-1 shows a scenario where the NF service consumer sends a request to the NWDAF to subscribe for event notification(s) (as shown in 3GPP TS 23.288 [17]).
[image: ]
Figure 4.5.2.2.2-1: NF service consumer subscribes to notifications
The NF service consumer shall invoke the Nnwdaf_MLModelProvision_Subscribe service operation to subscribe to event notification(s). The NF service consumer shall send an HTTP POST request with "{apiRoot}/nnwdaf-mlmodelprovision/<apiVersion>/subscriptions" as Resource URI representing the "NWDAF ML Model Provision Subscriptions", as shown in figure 4.5.2.2.2-1, step 1, to create a subscription for an "Individual NWDAF ML Model Provision Subscription" according to the information in message body.
The NwdafMLModelProvSubsc data structure provided in the request body shall include:
-	an URI where to receive the requested notifications as the "notifUri" attribute; and
-	a description of the subscribed events as the "mLEventSubscs" attribute that, for each event, the MLEventSubscription data type shall include:
1)	an event identifier as the "mLEvent" attribute; and
2)	event filter information as the "mLEventFilter" attribute;
and may include:
1)	an identification of target UE information as the "tgtUe" attribute;
2)	a time interval during which the ML model shall be reported as the "mLTargetPeriod" attribute;
3)	the time when the subscription expired as the "expiryTime" attribute;
[bookmark: _Hlk142942011]4)	the ML model metric as the "modelMetric" attribute if the "FederatedLearning" feature or the "ModelProvisionExt" feature is supported;
5)	a pre-determined status for the ML model or training as the "preDetStatus" attribute if the "FederatedLearning" feature is supported; and
6)	the ML event reporting condition as the "mlEvRepCon" if the "FederatedLearning" feature or the "ModelProvisionExt" feature is supported.
7)	the ML Model Interoperability Information as the "modelInterInfo" attribute if the "ModelSharing" feature is supported; and
8)	NF consumer information as the "nfConsumerInfo" attributed if the "ModelSharing" feature is supported.
9)	use case context as "useCaseCxt" attribute, if the "ENAExt" feature is supported.
NOTE 1:	The NWDAF containing MTLF can use the "useCaseCxt" attribute to select the most relevant ML model, when several ML models are available for the requested Analytics ID(s). The values of this parameter are not standardized.
10)	extended parameters for ML model provisioning as the "modelProvExt" attribute, if the feature "ModelProvisionExt" is supported.
The NwdafMLModelProvSubsc data structure provided in the request body may include:
-	a notification correlation identifier assigned by the NF service consumer for the requested notifications as "notifCorreId" attribute; and
[bookmark: _Hlk131980031]-	the reporting requirement information of the subscription as the "eventReq" attribute.
For different event types, the filter information in "mLEventFilter" attribute within the MLEventSubscription data type is the same as described in clause 4.3.2.2.2 for the filter information contained in "event-filter" attribute.
NOTE 2:	The features described in clause 4.3.2.2.2 has no impact on this service.
Editor’s Note: The type EventFilter includes attributes (and/or attributes within attributes) that have been introduced in Rel-18. For these attributes, the present API shall either define new features to indicate that the attributes are supported based on these features or it shall indicate that they are not applicable. This feature handing is FFS.
Upon the reception of an HTTP POST request with: "{apiRoot}/nnwdaf-mlmodelprovision/<apiVersion>/subscriptions" as Resource URI and NwdafMLModelProvSubsc data structure as request body, the NWDAF shall create a new subscription and store the subscription.
If the NWDAF created an "Individual NWDAF ML Model Provision Subscription" resource, the NWDAF shall respond with "201 Created" with the message body containing a representation of the created subscription, as shown in figure 4.5.2.2.2-1, step 2. The NWDAF shall include a Location HTTP header field. The Location header field shall contain the URI of the created subscription i.e. "{apiRoot}/nnwdaf-mlmodelprovision/<apiVersion>/subscriptions/{subscriptionId}".
If the immediate reporting indication in the "immRep" attribute within the "eventReq" attribute sets to true during the event subscription, the NWDAF shall include the reports of the subscribed events, if available, as the "mLEventNotifs" attribute in the HTTP POST response.
If not all the requested events in the subscription are accepted, then the NWDAF may include the "failEventReports" attribute indicating the event(s) for which the subscription failed and the associated reason(s).
If there is no associated ML model available for all the listed "mLEvent" attribute, the NWDAF which contains MTLF shall send a "500 Internal Server Error" status code to the NF service consumer. Also, the corresponding failure reason via a "problemDetails" attribute with the "cause" attribute set to "UNAVAILABLE_ML_MODEL_FOR_ALLEVENTS".
When the "notifFlag" attribute within the "eventReq" attribute is included and set to "DEACTIVATE" in the request, the NWDAF shall mute the event notification and store the available events until the NF service consumer requests to retrieve them by setting the "notifFlag" attribute to "RETRIEVAL" or until a muting exception occurs (e.g. full buffer). When a muting exception occurs, if the EnhDataMgmt feature is supported, the NWDAF may consider the contents of the "notifFlagInstruct" attribute within the "eventReq" attribute (if provided) and/or local configuration to determine its actions.
If the EnhDataMgmt feature is supported and the NWDAF accepts the muting instructions provided in the "notifFlag" and/or the "notifFlagInstruct" attributes, it may indicate the applied muting notification settings within the "mutingSetting" attribute in the response. If the NWDAF does not accept the muting instructions provided in the "notifFlag" and/or the "notifFlagInstruct" attributes, it shall send an HTTP "403 Forbidden" error response including the "cause" attribute set to "MUTING_INSTR_NOT_ACCEPTED".
If other errors occur when processing the HTTP POST request, the NWDAF shall send an HTTP error response as specified in clause 5.4.7.
*** 3rd Changes ***
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This clause specifies the application data model supported by the API.
Table 5.4.6.1-1 specifies the data types defined for the Nnwdaf_MLModelProvision service based interface protocol.
Table 5.4.6.1-1: Nnwdaf_MLModelProvision specific Data Types
	Data type
	Section defined
	Description
	Applicability

	AdditionalMLModelInformation
	5.4.6.2.14
	Represnets the additional ML Model Information
	ModelProvisionExt

	FailureEventInfoForMLModel
	5.4.6.2.7
	
	

	MLEventNotif
	5.4.6.2.6
	
	

	MLEventSubscription
	5.4.6.2.3
	
	

	MLModelAddr
	5.4.6.2.8
	
	

	MLModelAdrf
	5.4.6.2.15
	Represents the ADRF (Set) information of ML Model.
	ModelProvisionExt

	MLModelMetric
	5.4.6.2.9
	Indicates the ML model metric.
	FederatedLearning
ModelProvisionExt

	MLModelStatus
	5.4.6.2.10
	Indicates the pre-determined status of the ML model or training.
	FederatedLearning

	MLRepEventCondition
	5.4.6.2.11
	Indicates the ML event reporting condition.
	FederatedLearning
ModelProvisionExt

	ModelProvisionParamsExt
	5.4.6.2.13
	Represents extended model provision parameters.
	ModelProvisionExt

	NwdafMLModelProvNotif
	5.4.6.2.5
	
	

	NwdafMLModelProvSubsc
	5.4.6.2.2
	
	

	TrainInputInfo
	5.4.6.2.12
	Represents training input data information.
	ModelProvisionExt



Table 5.4.6.1-2 specifies data types re-used by the Nnwdaf_MLModelProvision service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nnwdaf_MLModelProvision service based interface.
Table 5.4.6.1-2: Nnwdaf_MLModelProvision re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	Accuracy
	5.1.6.3.5
	Represents accuracy levels of interest for ML models
	ModelProvisionExt

	DateTime
	3GPP TS 29.571 [8]
	Identifies the time.
	

	DccfEvent
	3GPP TS 29.574 [26]
	Identifies the input data event.
	ModelProvisionExt

	EventFilter
	5.2.6.2.3
	Identifies the filter for the subscribed event.
	

	NetworkAreaInfo
	3GPP TS 29.554 [18]
	Identifies the network area.
	

	NwdafEvent
	5.1.6.3.4
	
	

	NfInstanceId
	3GPP TS 29.571 [8]
	Identifies an NF instance.
	ModelProvisionExt

	NfSetId
	3GPP TS 29.571 [8]
	Identifies an NF Set.
	ModelProvisionExt

	RedirectResponse
	3GPP TS 29.571 [8]
	
	

	ReportingInformation
	3GPP TS 29.523 [20]
	Represents the requirements of reporting the subscription.
	

	SupportedFeatures
	3GPP TS 29.571 [8]
	
	

	TargetUeInformation
	5.1.6.2.8
	
	

	TimeWindow
	3GPP TS 29.122 [19]
	
	

	Uinteger
	3GPP TS 29.571 [8]
	Unsigned Integer, i.e. only value 0 and integers above 0 are permissible.
	ModelProvisionExt

	Uri
	3GPP TS 29.571 [8]
	
	

	VendorId
	3GPP TS 29.510 [12]
	Represents the Vendor ID.
	ModelSharing



*** 4th Changes ***
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Table 5.4.6.2.3-1: Definition of type MLEventSubscription
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	mLEvent
	NwdafEvent
	M
	1
	Identifies the subscribed event.
	

	mLEventFilter
	EventFilter
	M
	1
	Identifies the analytics filter for the subscribed event.
	

	tgtUe
	TargetUeInformation
	O
	0..1
	Identifies target UE information
	

	mLTargetPeriod
	TimeWindow
	O
	0..1
	Indicates the time interval during which the ML model shall be reported.
	

	expiryTime
	DateTime
	O
	0..1
	Indicates the time when the subscription expired.
	

	modelMetric
	MLModelMetric
	O
	0..1
	Indicates the ML model metric.
	FederatedLearning
ModelProvisionExt

	mlEvRepCon
	MLRepEventCondition
	O
	0..1
	Indicates the ML event reporting condition. This attribute can be provided when the "notifMethod" attribute within the ReportingInformation structure is set to "ON_EVENT_DETECTION" in the "eventReq" attribute within the NwdafMLModelProvSubsc data type.
	FederatedLearning
ModelProvisionExt

	preDetStatus
	MLModelStatus
	O
	0..1
	Indicates the pre-determined status of the ML model or training.
	FederatedLearning

	modelInterInfo
	string
	O
	0..1
	Represents the ML Model Interoperability Information. This is vendor-specific information and is agreed between vendors, if necessary for sharing purposes.
The format of value is out of 3GPP.
	ModelSharing

	nfConsumerInfo
	VendorId
	O
	0..1
	Identifies a vendor. Vendor ID of the NF Service Consumer instance, according to the IANA-assigned "SMI Network Management Private Enterprise Codes" [30].
	ModelSharing

	modelProvExt
	ModelProvisionParamsExt
	O
	0..1
	Extended ML model provisioning parameters.
	ModelProvisionExt

	useCaseCxt
	string
	O
	0..1
	Indicates the context of usage of the analytics.
The value and format of this parameter are not standardized.
	ENAExt



*** 5th Changes ***
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The optional features in table 5.4.8-1 are defined for the Nnwdaf_MLModelProvision API. They shall be negotiated using the extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [6].
Table 5.4.8-1: Supported Features
	Feature number
	Feature Name
	Description

	1
	FederatedLearning
	Indicates the support of Federated Learning.

	2
	ModelSharing
	This feature indicates the support of ML model sharing.

	3
	EnhDataMgmt
	Indicates the support of enhanced data management mechanisms.

	4
	ENAExt
	This feature indicates support for the general enhancements of network data analytics requirements, including support for use case context sent by the NF service consumer to the NWDAF.

	5
	ModelProvisionExt
	This feature indicates support for the Model Provision Extension.



NOTE:	Care needs to be taken to avoid excessive signalling.
*** End of Changes ***
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