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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TS 28.xxx-100 “Management and orchestration; AI/ML management”.
3
Rationale
The AI/ML model training UCs and requirements were agreed. This pCR is to add the corresponding stage 2 NRMs to support the stage 1 requirements.
4
Detailed proposal
	Start of modification


7
Information model definitions for AI/ML management
7.1
Imported and associated information entities 

7.1.1
Imported information entities and local labels

	Label reference
	Local label 

	TS 28.622 [11], IOC, Top
	Top

	
	


7.1.2
Associated information entities and local labels
	Label reference
	Local label 

	
	

	
	


7.2
Class diagram

7.2.1
Relationships

This clause depicts the set of classes (e.g., IOCs) that encapsulates the information relevant to AI/ML model training. For the UML semantics, see 3GPP TS 32.156 [12]. 
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class ManagedEntity <<ProxyClass>>

class MLApp <<dataType>>

class AIMLTraining <<InformationObjectClass>>
class AIMLTrainingReporting <<InformationObjectClass>>
class AIMLTrainingRequest <<InformationObjectClass>>
ManagedEntity "1" *-- "*" AIMLTraining: <<names>>
AIMLTraining "1" -d-> "*" MLApp
AIMLTraining "1" *-- "*" AIMLTrainingJob: <<names>>
AIMLTraining "1" *-r- "*" AIMLTrainingReporting: <<names>>
AIMLTraining "1" *-- "*" AIMLTrainingRequest: <<names>>
AIMLTrainingReporting "1" *-- "*" AIMLTrainingReport

AIMLTrainingRequest "*" <-l- "1" AIMLTrainingReport

AIMLTrainingReport "1" --> "1" AIMLTrainingReport

AIMLTrainingRequest "*" -l-> "1" MLApp

AIMLTrainingRequest "*" -r-> "1" AIMLTrainingJob

MLApp "*" *-- "*" TrainingContext
MLApp "*" *-- "*" ExpectedRunTimeContext
MLApp "*" *-- "*" RunTimeContext

AIMLTrainingRequest "1" *-- "*" ExpectedRunTimeContext
note left of ManagedEntity

  Represents the following IOCs:

    Subnetwork or 

    ManagedFunction or 

    ManagementFunction
  end note

@enduml
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Figure 7.2.1-1: NRM fragment for AI/ML model training

Editor’s note: the following aspects of the class diagram are to be revisited:

-
whether the collection IOCs (AIMLTrainingRequests, AIMLTrainingReports) are necessary;

-
the most suitable way to represent the collection of IOCs if they are necessary.

-
the cardinality and direction of the relationship between AIMLTrainingRequest and AIMLTrainingReport. 
7.2.2
Inheritance
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Figure 7.2.2-1: Inheritance Hierarchy for AI/ML model training related NRMs
7.3
Class definitions

7.3.1
AIMLTraining
7.3.1.1
Definition

The IOC AIMLTraining represents the entity that undertakes AI/ML training and is also the container of the AIMLTrainingRequest IOC(s). 
The AIMLTraining shall be associated with one or more MLApps, The MLApps may be part of the AIMLTraining or may exist independent of the AIMLTraining
the MLApps associated with AIMLTraining may be name contained within the AIMLTraining or may be only associated via a list of MLAppIdentifers. Correspondingly, the both the mlAppsList and the MLApps are conditionally mandatory in that at least one of them must be provided. 
The AIMLTraining shall contain one or more AIMLTrainingRequests
7.3.1.2
Attributes
The AIMLTraining IOC includes attributes inherited from TOP IOC (defined in TS 28.622) and the following attributes:

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	
	
	
	
	
	

	mlApps
	M
	T
	F
	F
	F

	mlModelTrainingJobs
	M
	T
	F
	F
	F

	mlModelTrainingRequests
	M
	T
	T
	F
	T

	
	
	
	
	
	


Editor’s note: the nature of  AIMLTrainingJob is FFS
7.3.1.3
Attribute constraints

None.

7.3.1.4
Notifications

The common notifications defined in clause 7.5 are valid for this IOC, without exceptions or additions.

7.3.2
AIMLTrainingRequest
7.3.2.1
Definition

The IOC AIMLTrainingRequest represents the AI/ML model training request that is created by the MnS consumer. 

Editor’s note: the behaviour of MnS producer after receiving the AI/ML model training request is TBD.

The AIMLTrainingRequest MOI is contained under one AIMLTraining MOI. Each MLTrainingRequest is associated to exactly one MLApp.
The MLTrainingRequest may have a source to identify where its coming from and which may be used to prioritize among different resources form different sources. The sources may for example be an enumeration defined for network functions, operator roles, or other functional differentiations

Each MLTrainingRequest may indicate the expectedRunTimeContext that describes the specific conditions for which the Ml Model or Ml-based application should be trained for.
Each MLTrainingRequest may have a RequestStatus field that is used to track the status of the specific AIMLTrainingRequest. The RequestStatus is written to by the AIMLTraining when there is a change in status as the training progresses. The RequestStatus is an enumeration with the following values:

· "Pending": Indicates that the  AIMLTrainingRequest has been received but no action has been taken thereof. When other actions are taken regarding the AIMLTrainingRequest, the RequestStatus changes to one of the following values.

· "Triggered": when a corresponding training process has been initiated and is running

· "Suspended": the status when for one reason or another the AIMLTrainingRequest has been suspended by the AIMLTraining or another authorized consumer, e.g. the operator.
· "Served": the status when an training process related to the specific AIMLTrainingRequest has run to completion.

Following reception of an AIMLTrainingRequest, the Mns producer may instantiate an AIMLTrainingJob as the process to undertaken the training. The Mns producer may inform the consumer about the creation of such a AIMLTrainingJob.
7.3.2.2
Attributes
	Attribute name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	aIMLModelId
	CM
	T
	T
	F
	T

	inferenceType
	CM
	T
	T
	F
	T

	candidateTraingDataSource
	O
	T
	T
	F
	T

	TrainingRequestSource
	M
	T
	T
	F
	T

	RequestStatus
	M
	T
	T
	F
	T

	expectedRuntimeContext
	
	
	
	
	

	
	
	
	
	
	

	Attribute related to role
	
	
	
	
	

	
	
	
	
	
	


Editor’s note: it is FFS for the attributes allowing consumer to choose the configurations of the AI/ML model.
Editor’s note: The nature of the expectedRunTimeContext is FFS.

7.3.2.3
Attribute constraints

	Name
	Definition

	aIMLModelId Support Qualifier
	Condition: The AI/ML model training request is not for the initial training, as the aIMLModelId is not available before initial AI/ML model is generated.

	inferenceType Support Qualifier
	Condition: The AI/ML model training request is for the initial training, where the aIMLModelId is not available before initial AI/ML model is generated.


7.3.2.4
Notifications

The common notifications defined in clause 7.5 are valid for this IOC, without exceptions or additions.

7.3.3
AIMLTrainingReporting
7.3.3.1
Definition

The IOC AIMLTrainingReporting represents the container of the AIMLTrainingReport IOC(s). 

7.3.3.2
Attributes
No additional attributes other than the ones inherited from the parent class.
7.3.3.3
Attribute constraints

None.
7.3.3.4
Notifications

The common notifications defined in clause 7.5 are valid for this IOC, without exceptions or additions.

7.3.4
AIMLTrainingReport
7.3.4.1
Definition

The IOC AIMLTrainingReport represents the AI/ML model training report that is provided by the MnS producer. 

The AIMLTrainingReport MOI is contained under one AIMLTrainingReports MOI.
7.3.4.2
Attributes
	Attribute name
	Support Qualifier
	isReadable 
	isWritable
	isInvariant
	isNotifyable

	aIMLModelId
	M
	T
	F
	F
	T

	aIMLModelPackageAddress
	M
	T
	F
	F
	T

	inferenceType
	M
	T
	F
	F
	T

	areConsumerTrainingDataUsed
	M
	T
	F
	F
	T

	usedConsumerTrainingData
	CM
	T
	F
	F
	T

	confidenceIndication
	O
	T
	F
	F
	T

	Attribute related to role
	
	
	
	
	

	trainingRequestRef
	CM
	T
	F
	F
	T

	lastTrainingRef
	CM
	T
	F
	F
	T


7.3.4.3
Attribute constraints

	Name
	Definition

	usedConsumerTrainingData Support Qualifier
	Condition: The value of areConsumerTrainingDataUsed attribute is ALL or PARTIALLY. 

	trainingRequestRef Support Qualifier
	Condition: The AIMLTrainingReport MOI represents the report for the AI/ML model training that was requested by the MnS consumer (via AIMLTrainingRequest MOI). 

	lastTrainingRef Support Qualifier
	Condition: The AIMLTrainingReport MOI represents the report for the AI/ML model training that was not initial training (i.e., the model has been trained before).


7.3.4.4
Notifications

The common notifications defined in clause 7.5 are valid for this IOC, without exceptions or additions.
7.X
DataType definition

7.X.1
MLApp <<dataType>> 
7.X.1.1
Definition

This dataType represents the properties of an MLModel or ML-based function. AIMLTraining bay be requested for either an MLModel or ML-based function. The nature of MLModels or ML-based functions is not to be standardized. The MLApp represents the features that are important for standardization.
For each MLApp under training, a AIMLTrainingJob is instantiated. The AIMLTraining may instantiate an AIMLTrainingJob for each AIMLTrainingRequest or may instantiate an AIMLTrainingJob for a set of AIMLTrainingRequests. i.e. the training function may require e.g., that a AIMLTrainingJob is instantiated following multiple AIMLTrainingRequests from different consumers.

The MLApp may contain 3 types of context - TrainingContext which is the context under which the MLApp has been trained, the ExpectedRunTimeContext which is the contextwhere an MLApp is expected to be applied or and the RunTimeContext which is the context where the model is being applied.

Editor’s note: The nature of the MLApp is FFS.
Editor’s note: The nature of the MLAppContext is FFS.

7.4
Attribute definitions

7.4.1
Attribute properties

	Attribute Name
	Documentation and Allowed Values
	Properties

	aIMLModelId
	It identifies the AI/ML model.
It is unique in each MnS producer.

allowedValues: N/A.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A
defaultValue: None 

isNullable: True

	
	



	






	candidateTraingDataSource
	It provides the address(es) of the candidate training data source provided by MnS consumer. The detailed training data format is vendor specific.

allowedValues: N/A.


	type: String

multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None 

isNullable: True

	inferenceType
	It indicates the type of inference that the AI/ML model supports. 

allowedValues: the values of the MDA type (see TS 28.104 [c]), Analytics ID(s) of NWDAF (see TS 23.288 [d]), RAN-intelligence inference function name(s), and vendor’s specific extensions.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None 

isNullable: True

	areConsumerTrainingDataUsed
	It indicates whether the consumer provided training data have been used for the AI/ML model training.
allowedValues: ALL, PARTIALLY, NONE.
	type: Enum
multiplicity: 1
isOrdered: N/A

isUnique: N/A
defaultValue: None 

isNullable: True

	usedConsumerTrainingData
	It provides the address(es) where lists the consumer provided training data which have been used for the AI/ML model training.
allowedValues: N/A.


	type: String
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None 

isNullable: True

	trainingRequestRef
	It is the DN(s) of the related AIMLTrainingRequest MOI(s).
allowedValues: DN.
	type: DN (see TS 32.156 [12])
multiplicity: *
isOrdered: False
isUnique: True
defaultValue: None 

isNullable: True

	lastTrainingRef
	It is the DN of the AIMLTrainingReport MOI that represents the reports for the last training of the AI/ML model.
allowedValues: DN.
	type: DN (see TS 32.156 [12])
multiplicity: 1

isOrdered: N/A

isUnique: N/A
defaultValue: None 

isNullable: True

	confidenceIndication
	It indicates the confidence (in unit of percentage) that the AI/ML model would perform for inference on the data with the same distribution as training data.

allowedValues: { 0..100 }.
	type: integer
multiplicity: 1

isOrdered: N/A

isUnique: N/A
defaultValue: None 

isNullable: False

	mlApps
	It descriobes the list of MLApps on the MLtraining entity or for which a request for training is instantiated.
	type: integer
multiplicity: 1

isOrdered: N/A

isUnique: N/A
defaultValue: None 

isNullable: False

	TrainingRequestSource
	It descriobes the entity that instantiates a specific MLTrainingRequest
	type: integer
multiplicity: 1

isOrdered: N/A

isUnique: N/A
defaultValue: None 

isNullable: False

	RequestStatus
	It describes the status of a particular request, e.e. whether it has been accepted, is being served (i..e training has been initiated) or whether it has been served.
	type: integer
multiplicity: 1

isOrdered: N/A

isUnique: N/A
defaultValue: None 

isNullable: False


7.4.2
Constraints

	Name
	Affected attribute(s)
	Definition

	
	
	




	
	
	

	
	

	






	
	
	






	
	
	






	
	
	






	
	
	






	
	
	






	
	
	






	
	
	






	
	
	







	End of modifications
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