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7.2a.2	Class definitions
7.2a.2.1	MLEntity
7.2a.2.1.1	Definition
This IOC represents the ML entity. ML model or ML entity are not subjects for standardization.
The MLEntity container, MLEntityRef, is created by the MnS Consumer.
The MLEntity may contain 3 types of contexts - TrainingContext, ExpectedRunTimeContext and RunTimeContext which represent status and conditions of the MLEntity. These contexts are of mLContext <<dataType>>, see clauses 7.4.3 and 7.5.1 for details. It also contains a reference named retrainingEventsMonitorRef which is a pointer to ThresholdMnonitor MOI. This indicates the list of performance measurements and the corresponding thresholds that are monitored and used to identify the need for re-training by the MnS Producer. After the MLEntity MOI has been instantiated, the MnS Consumer can request MnS producer to instantiate a ThresholdMonitor MOI and update the reference in the MLEntity MOI that can be used by the MnS producer to decide on the re-training of the MLEntity. The MnS producer can be ML Training MnS producer or ML Inference MnS Producer.

7.2a.2.1.2	Attributes
Table 7.2a.2.1.2 -1
	Attribute name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	mLEntityId
	M
	T
	F
	F
	T

	inferenceType
	M
	T
	F
	F
	T

	mLEntityVersion
	M
	T
	F
	F
	T

	expectedRunTimeContext
	M
	T
	T
	F
	T

	trainingContext
	CM
	T
	F
	F
	T

	runTimeContext
	O
	T
	F
	F
	T

	supportedPerformanceIndicators
	O
	T
	F
	F
	T

	mLCapabilitiesInfoList
	M
	T
	F
	F
	T

	mLEntityRef
	M
	T
	F
	F
	T

	Attribute related to role
	
	
	
	
	

	retrainingEventsMonitorRef
	O
	T
	T
	F
	T

	sourceTrainedMLEntityRef
	CM
	T
	F
	F
	T



7.2a.2.2.3	Attribute constraints
Table 7.2a.2.2.3-1
	Name
	Definition

	trainingContext Support Qualifier
	Condition: The trainingContext represents the status and conditions related to training and should be added when training is completed.

	sourceTrainedMLEntityRef Support Qualifier
	Condition: The MLEntity MOI containing this attribute represents an ML entity loaded to an inference function.



	Next modification


7.3a.1.2.2	MLTrainingRequest
7.3a.1.2.2.1	Definition
The IOC MLTrainingRequest represents the ML model training request that is created by the ML training MnS consumer.
The MLTrainingRequest MOI is contained under one MLTrainingFunction MOI. 
The MLTrainingRequest MOI may represent the request for initial ML training or re-training. For ML re-training,  tThe  MLTrainingRequest is either associated to one MLEntity for re-training a single ML entity, or associated to one MLEntityCoordinationGroup for re-training a group of coordinated ML entities. 
The MLTrainingRequest may have a source to identify its origin, which may be used to prioritize the training resources for different sources. The sources may be for example the network functions, operator roles, or other functional differentiations.
Each MLTrainingRequest indicates the expectedRunTimeContext that describes the specific conditions for which the MLEntity should be trained.
In case the request is accepted, the ML training MnS producer decides when to start the ML training based on consumer requirements. Once the MnS producer decides to start the training based on the request, the ML training MnS producer instantiates one or more MLTrainingProcess MOI(s) that are responsible to perform the followings:
-	collects (more) data for training, if the training data are not available or the data are available but not sufficient for the training;
-	prepares and selects the required training data, with consideration of the consumer’s request provided candidate training data if any. The ML training MnS producer may examine the consumer's provided candidate training data and select none, some or all of them for training. In addition, the ML training MnS producer may select some other training data that are available in order to meet the consumer’s requirements for the MLentity training;
-	trains the MLEntity using the selected and prepared training data.
The MLTrainingRequest may have a requestStatus field to represent the status of the specific MLTrainingRequest:
-	The attribute values are "NOT_STARTED", "IN_PROGRESS", "SUSPENDED", "FINISHED", and "CANCELLED".
-	When value turns to "IN_PROGRESS", the ML training MnS producer instantiates one or more MLTrainingProcess MOI(s) representing the training process(es) being performed per the request and notifies the MLT MnS consumer(s) who subscribed to the notification.
When all of the training process associated to this request are completed, the value turns to "FINISHED".
7.3a.1.2.2.2	Attributes
Table 7.3a.1.2.2.1-1
	Attribute name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	inferenceType
	CM
	T
	F
	F
	T

	candidateTrainingDataSource
	O
	T
	T
	F
	T

	trainingDataQualityScore
	O
	T
	T
	F
	T

	trainingRequestSource
	M
	T
	T
	F
	T

	requestStatus
	M
	T
	F
	F
	T

	expectedRuntimeContext
	M
	T
	T
	F
	T

	performanceRequirements
	M
	T
	T
	F
	T

	cancelRequest
	O
	T
	T
	F
	T

	suspendRequest
	O
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	mLEntityRef
	M
	T
	F
	F
	T

	mLEntityToTrainRef
	CM
	T
	F
	F
	T

	mLEntityCoordinationGroupToTrainRef
	CM
	T
	F
	F
	T
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[bookmark: _Toc130201997][bookmark: _Toc155093540]7.3a.1.2.4	MLTrainingProcess
[bookmark: _Toc130201998][bookmark: _Toc155093541]7.3a.1.2.4.1	Definition
The IOC MLTrainingProcess represents the ML training process. 
One MLTrainingProcess MOI may be instantiated for each MLTrainingRequest MOI or a set of MLTrainingRequest MOIs. 
For each MLEntity under training, a MLTrainingProcess is instantiated, i.e. an MLTrainingProcess is associated with exactly one MLEntity. The MLTrainingProcess may be associated with one or more MLTrainingRequest MOI.
The MLTrainingProcess does not have to correspond to a specific MLTrainingRequest, i.e. a MLTrainingRequest does not have to be associated to a specific MLTrainingProcess. The MLTrainingProcess may be managed separately from the MLTrainingRequest MOIs, e.g. the MLTrainingRequest MOI may come from consumers which are network functions while the operator may wish to manage the MLTrainingProcess that is instantiated following the requests. Thus, the MLTrainingProcess may be associated to either one or more MLTrainingRequest MOI.
Each MLTrainingProcess instance needs to be managed differently from the related MLEntity, although the MLTrainingProcess may be associated to only one MLEntity. For example, the MLTrainingProcess may be triggered to start with a specific version of the MLEntity and multiple MLTrainingProcess instances may be triggered for different versions of the MLEntity. In either case the MLTrainingProcess instances are still associated with the same MLEntity but are managed separately from the MLEntity.
Each MLTrainingProcess has a priority that may be used to prioritize the execution of different MLTrainingProcess instances. By default, the priority of the MLTrainingProcess may be related in a 1:1 manner with the priority of the MLTrainingRequest for which the MLTrainingProcess is instantiated.
Each MLTrainingProcess may have one or more termination conditions used to define the points at which the MLTrainingProcess may terminate.
The "progressStatus" attribute represents the status of the ML model training and includes information the ML training MnS consumer can use to monitor the progress and results. The data type of this attribute is "ProcessMonitor" (see 3GPP TS 28.622 [12]). The following specializations are provided for this data type for the ML training process:
-	The "status" attribute values are "RUNNING", "CANCELLING", "SUSPENDED", "FINISHED", and "CANCELLED". The other values are not used.
-	The "timer" attribute is not used.
-	When the "status" is equal to "RUNNING" the "progressStateInfo" attribute shall indicate one of the following states: "COLLECTING_DATA", "PREPARING_TRAINING_DATA", "TRAINING".
-	No specifications are provided for the "resultStateInfo" attribute. Vendor specific information may be provided though.
When the training is completed with "status" equal to "FINISHED", the MLT MnS producer provides the training report, by creating an MLTrainingReport MOI, to the MLT MnS consumer.

	End of modification




