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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923]* * * First Changes * * * 
[bookmark: _Toc131158397][bookmark: _Toc122419255]6.2A.2	Contents of ML Model Provisioning
The consumers of the ML model provisioning services (i.e. an NWDAF containing AnLF) as described in clause 7.5 and clause 7.6 may provide the input parameters as listed below:
-	Information of the analytics for which the requested ML model is to be used, including:
-	A list of Analytics ID(s): identifies the analytics for which the ML model is used.
-	NF consumer information: identifies the vendor of NWDAF containing AnLF.
NOTE 1:	NF consumer information such as Vendor ID is defined in Stage 3.
-	[OPTIONAL] Use case context: indicates the context of use of the analytics to select the most relevant ML model ML model.
NOTE 2:	The NWDAF containing MTLF can use the parameter "Use case context" 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.
-	[OPTIONAL] ML Model Interoperability Information. This is vendor-specific information that conveys, e.g., requested model file format, model execution environment, etc. The encoding, format, and value of ML Model Interoperable Information is not specified since it is vendor specific information, and is agreed between vendors, if necessary for sharing purposes.
-	[OPTIONAL] ML Model Filter Information: enables to select which ML model for the analytics is requested, e.g. S-NSSAI, Area of Interest. Parameter types in the ML Model Filter Information are the same as parameter types in the Analytics Filter Information which are defined in procedures.
-	[OPTIONAL] Target of ML Model Reporting: indicates the object(s) for which ML model is requested, e.g. specific UEs, a group of UE(s) or any UE (i.e. all UEs).
-	[OPTIONAL] Requested representative ratio: a minimum percentage of UEs in the group whose data is a non-empty set and can be used in the model training when the Target of ML Model Reporting is a group of UEs.
-	ML Model Reporting Information with the following parameters:
-	(Only for Nnwdaf_MLModelProvision_Subscribe) ML Model Reporting Information Parameters as per Event Reporting Information Parameter defined in Table 4.15.1-1, TS 23.502 [3].
-	[OPTIONAL] ML Model Target Period: indicates time interval [start, end] for which ML model for the Analytics is requested. The time interval is expressed with actual start time and actual end time (e.g. via UTC time).
-	[OPTIONAL] Inference Input Data information: contains information about various settings that are expected to be used by AnLF during inferences such as:
-	the "Input Data" that are expected be used, each of them optionally accompanied by metrics that show the granularity with which this data will be used (i.e., a sampling ratio, the maximum number of input values, and/or a maximum time interval between the samples of this input data).
NOTE 3:	This can be a subset of the possible Input Data specified for a certain analytics type.
-	the data sources that are expected to be used as a list of NF instance (or NF set) identifiers.
-	A Notification Target Address (+ Notification Correlation ID) as defined in clause 4.15.1 of TS 23.502 [3], allowing to correlate notifications received from the NWDAF containing MTLF with this subscription.
Editor's note:	It is FFS how to convey degradation information for an ML model.
-	[OPTIONAL] Indication of supporting multiple ML models.
-	[OPTIONAL] Accuracy level(s) of Interest.
-	[OPTIONAL] Number of ML model(s), indicating the maxmium number of Multiple ML models the ML Model provider e.g. NWDAF(MTLF) could provide to the consumers of the ML model(s).
NOTE 4:	Multiple ML models Filter Information are composed by Indication of supporting multiple ML models, Accuracy level(s) of Interest, Number of ML model(s).
The NWDAF containing MTLF provides to the consumer of the ML model provisioning service operations as described in clause 7.5 and 7.6, the output information as listed below:
-	(Only for Nnwdaf_MLModelProvision_Notify) The Notification Correlation Information.
-	For each Analytics ID requested by the service consumer, a set of pair (s) of unique ML Model identifier and the ML model Information.
	ML Model Information, which includes:
-	either the ML model file address (e.g. URL or FQDN) or ADRF (Set) ID and Storage Transaction Identifier if available.
-	[OPTIONAL] Validity period: indicates time period when the provided ML Model Information applies.
-	[OPTIONAL] Spatial validity: indicates Area where the provided ML Model Information applies.
-	[OPTIONAL] ML model representative ratio: indicating the percentage of UEs in the group whose data is used in the ML model training when the Target of ML Model Reporting is a group of UEs.
-	[OPTIONAL] Training Input Data Information: contains information about various settings that have been used by MTLF during training, such as:
-	the "Input Data" that have been used, each of them optionally accompanied by metrics that show the granularity with which this data has been used (i.e., a sampling ratio, the maximum number of input values, and/or a maximum time interval between the samples of this input data).
NOTE 5:	This can be a subset of the possible Input Data specified for a certain analytics type.
-	the data sources that have been used as a list of NF instance (or NF set) identifiers.
NOTE 6:	Spatial validity and Validity period are determined by MTLF internal logic and it is a subset of AoI if provided in ML Model Filter Information and of ML Model Target Period, respectively.

* * * Second Changes * * * 
[bookmark: _Toc131158425]6.2F.2	Contents of ML Model Training
The consumers of the ML model training services (i.e. an NWDAF containing MTLF) may provide the input parameters in request as listed below:
-	Analytics ID: identifies the analytics for the provided ML model is used.
-	ML Model Interoperability Information as defined in clause 6.2A.2.
-	A Notification Target Address (+ Notification Correlation ID) as defined in TS 23.502 [3] clause 4.15.1, allowing to correlate notifications received from the NWDAF containing MTLF with the subscription.
-	[Optional] ML Model Information (address (e.g. URL or FQDN) of Model file).
-	[Optional] ML Model ID: identifies the provided ML model.
-	[Optional] ML Preparation Flag: identifies that the request is for preparing Federated Learning.
-	[Optional] ML Model Accuracy Check Flag: identifies that the request is for using the local training data as the testing dataset to calculate the Model Accuracy of the global ML model provided by the service consumer NWDAF acting as the FL Server NWDAF.
-	[Optional] ML Correlation ID: identifies the Federated Learning procedure for training the ML model. This parameter is included when the service is used for Federated Learning.
-	[Optional] Available data requirement. This is for informing the requirement on available data for the ML model training. e.g. FL Server NWDAF sends the requirement in preparation request to a FL Client NWDAF for selecting the FL Client NWDAF which can meet the available data requirement.
Editor's note:	The details of available data requirement is FFS.
-	[optional] Availability time requirement. This is for informing the requirement on availability time for the ML model training, e.g. FL Server NWDAF sends the requirement in preparation request to FL Client NWDAF for selecting the FL Client NWDAF which is available in the required time for training ML model.
-	[Optional] Training Filter Information: enables to select which data for the ML model training is requested, e.g. S-NSSAI, Area of Interest. Parameter types in the Training Filter Information are the same as or subset of parameter types in the ML Model Filter Information which are defined in procedure 6.2A.1.
-	[Optional] Target of Training Reporting: indicates the object(s) for which data for ML model training is requested, i.e. a group of UEs or any UE (i.e. all UEs).
-	[Optional] Use case context: indicates the context of use of ML model.
-	[Optional] Training Reporting Information with the following parameters:
-	Maximum response time: indicates maximum time for waiting notifications (i.e. training results).
Editor's note:	It is FFS whether the number of required notifications is needed.
-	[Optional] Expiry time.
The NWDAF containing MTLF provides to the consumer of the ML model training service operations as described in clause 7.10, the output information in notification as listed below:
-	The Notification Correlation Information.
-	ML Model Information which includes: (address (e.g. URL or FQDN) of Model file).
-	either the ML model file address (e.g. URL or FQDN) or ADRF (Set) ID and Storage Transaction Identifier if available.
-	[Optional] ML Model ID: identifies the provisioned ML model.
-	[Optional] Model Accuracy: The model accuracy of the global ML model, which is calculate by the FL Client NWDAF using the local training data as the testing dataset.
-	[Optional] ML Correlation ID. This parameter may be included when the service is used for Federated Learning.
* * * Third Changes * * * 

[bookmark: _Toc122419364]7.10.4	Nnwdaf_MLModelTraining_Notify service operation
Service operation name: Nnwdaf_MLModelTraining_Notify.
Description: NWDAF notifies the consumer instance of the trained ML model that has subscribed to the specific NWDAF service. 
Inputs, Required: 
· Notification Correlation Information: this parameter indicates the Notification Correlation ID that has been assigned by the consumer during ML model training;
· Set of the tuple (Analytics ID, ML model Information as defined in clause 6.2F.2 (i.e., file address (e.g., URL or FQDN) of updated ML Model).
Inputs, Optional:
· ML Correlation ID, when for Federated Learning;
-	Corresponding Use case context;
-	Termination Request: this parameter indicates that NWDAF requests to terminate the ML model training, i.e., NWDAF will not provide further notifications related to this request, with cause code (e.g., NWDAF overload, not available for the FL process anymore, etc.).
-	ML Model ID: this parameter identifies the provisioned ML model.
-	ML Model Accuracy: The model accuracy of the global ML model, which is calculate by the FL Client NWDAF using the local training data as the testing dataset.
NOTE: The detail reasons in the cause code are up to stage 3.
Outputs, Required: Operation execution result indication.
Outputs, Optional: None.
* * * End of Changes * * * 

