	
3GPP TSG-SA5 Meeting #149 	S5-233865
Berlin, Germany, 22 – 26 May 2023
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	28.105
	CR
	Draft CR
	rev
	-
	Current version:
	17.3.0
	

	

	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
	X
	Core Network
	X



	

	Title:	
	Rel-18 Input to draft CR TS 28.105 solution for  ML inference history 

	
	

	Source to WG:
	Nokia, Nokia Shangai Bell

	Source to TSG:
	S5

	
	

	Work item code:
	AIML_MGT
	
	Date:
	2023-05-10

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	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-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	The use case of ML inference history has been discussed and agreed (in TR 28.908). This CR is to normatively propose the solution for the mentioned use case.

	
	

	Summary of change:
	stage 2 solution has been added

	
	

	Consequences if not approved:
	No support for the use case “ML inference history”

	
	

	Clauses affected:
	6.V(new clauses added)

	
	

	
	Y
	N
	
	

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

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

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

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Start of First change
7.G	ML Inference History Information Model

7.G.1	Class diagram
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' UML diagram for 3GPP TS 28.105 clause 7
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class ManagedEntity <<ProxyClass>>
class MLInferenceHistory  <<InformationObjectClass>>
class MLEntity << InformationObjectClass >>
class MLInferenceHistoryRequest << InformationObjectClass >>
class MLInferenceHistoryReport<<dataType>>
class ReportingContext <<dataType>>

ManagedEntity "1" *-- "*" MLInferenceHistory: <<names>>
MLInferenceHistory "1" -r-> "*" MLInferenceHistoryReport
MLInferenceHistory "1" *-- "*" MLInferenceHistoryRequest: <<names>>
MLInferenceHistory "1" --> "*" MLEntity

MLInferenceHistoryRequest "1" -l-> "1" MLEntity
MLInferenceHistoryRequest "1" -r-> "*" ReportingContext
MLInferenceHistoryReport "1" <-r-> "1..*" MLInferenceHistoryRequest
MLInferenceHistoryReport "1" --> "0..*" ReportingContext

note left of ManagedEntity
  Represents the following IOCs:
    Subnetwork or 
    ManagedFunction or 
    ManagementFunction
  end note

@enduml
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[bookmark: _Hlk134609213]Figure 7.G.1.1-1: NRM fragment for ML InferenceHistory Control

7.G.1.2	Inheritance
@startuml TS 28.105 figure 7x-2 
skinparam ClassStereotypeFontStyle normal
skinparam ClassBackgroundColor White
skinparam shadowing false
skinparam monochrome true
hide members
hide circle
'skinparam maxMessageSize 250

class Top <<InformationObjectClass>>
class ManagedFunction <<InformationObjectClass>>
class MLInferenceHistory << InformationObjectClass >>
class MLInferenceHistoryRequest << InformationObjectClass >>

Top <|-- MLInferenceHistoryRequest
ManagedFunction <|-- MLInferenceHistory


@enduml
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Figure 7.G.1.2-1: ML InferenceHistory Inheritance Relations


[bookmark: _Toc89153647][bookmark: _Toc89415406][bookmark: _Toc89415937][bookmark: _Toc89416353]7.G.2	Class definition
[bookmark: _Toc89153648][bookmark: _Toc89415407][bookmark: _Toc89415938][bookmark: _Toc89416354]7.G.2.1 	MLInferenceHistory <<IOC>>
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This IOC represents the properties of MLInferenceHistory. 
MLInferenceHistory is the function responsible for receiving requests and sending the related reports. It should thus be instantiable from an information object class and name-contained in either a Subnetwork, a ManagedFunction or a ManagementFunction. Thus, the MLInferenceHistory is a type of managedFunction, i.e., the MLInferenceHistory is a subclass of and inherits the capabilities of a managedFunction
The MLInferenceHistory shall be associated with one or more MLModels. E.g., the MLModels associated with MLInferenceHistory may be associated via a list of MLModelIdentifers. 
The MLInferenceHistory shall contain one or more MLInferenceHistoryRequests as well as one or more MLInferenceHistoryReports instances responsible for reporting on MLInferenceHistory.

[bookmark: _Toc89153650][bookmark: _Toc89415409][bookmark: _Toc89415940][bookmark: _Toc89416356]7.G.2.1.2	Attributes
The MLInferenceHistory IOC includes attributes inherited from ManagedFunction IOC (defined in TS 28.622[30]) and the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	MLInferenceHistoryIdentifier
	M
	T
	F
	F
	F

	mLEntitiesList
	M
	T
	F
	F
	F

	MLInferenceHistoryRequest
	M
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	MLInferenceHistoryReport
	M
	T
	F
	F
	F



7.G.2.3 	MLInferenceHistoryRequest <<IOC>>
7.G.2.3.1	Definition
This IOC represents the properties of MLInferenceHistoryRequest. 
For each request to collect ML Inference History, a consumer creates a new MLInferenceHistoryRequest on the MLInferenceHistory, i.e.,  MLInferenceHistoryRequest shall be an information object class that is instantiated for each request for ML Inference History
· Each MLInferenceHistoryRequest is associated to exactly one MLModel or MLEntity
· Each MLInferenceHistoryRequest may contain specific reporting requirements, e.g., for  ReportingPeriod that define how the MLInferenceHistory may report about the MLInferenceHistoryRequest
· The MLInferenceHistoryRequest may be associated with an MLInferenceHistoryRepor,  but it is not necessarily a one-to-one mapping between an instance of MLInferenceHistoryRequest and an MLInferenceHistoryReport since multiple requests could be mapped to a single reporting instance. As such the MLInferenceHistoryRequests could be managed independently of the MLInferenceHistoryReports. The association between MLInferenceHistoryRequest and its corresponding MLInferenceHistoryReport  is written into the request by the  MLInferenceHistory after determining the right MLInferenceHistoryReport to provide reports for the specific request.
· The MLInferenceHistoryRequest may have a source to identify where its coming from. The sources may for example be an enumeration defined for network functions, operator roles, or other functional differentiations

7.G.2.3.2	Attributes
The MLInferenceHistoryRequest IOC includes attributes inherited from Top IOC (defined in TS 28.622[30]) and the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	MLInferenceHistoryRequestID
	M
	T
	F
	F
	F

	
	
	
	
	
	

	mLEntity
	M
	T
	F
	F
	F

	Source
	M
	T
	T
	F
	T

	ReportingPeriod
	O
	T
	T
	F
	T

	ReportingContext
	O
	T
	T
	F
	T

	priority
	O
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	MLInferenceHistoryReport
	M
	T
	F
	F
	F



[bookmark: _Toc89415421][bookmark: _Toc89415952][bookmark: _Toc89416368]7.G.3	DataType definition
7.G.3.1 	MLInferenceHistoryReport << dataType >>
7.G.3.1.1	Definition
This dataType represents the properties of MLInferenceHistoryReport. 
· MLInferenceHistory may generate one or more MLInferenceHistoryReports, 
· Each MLInferenceHistoryReport is associated to one or more MLModels/MLEntitys since the MLInferenceHistoryReports must be associated to the MLInferenceHistoryReport instance which reports about MLInferenceHistoryRequests that themselves are associated to the MLModels/MLEntitys for which InferenceHistory is requested and/or reported.

7.G.3.1.2	Attributes
The MLInferenceHistoryReport includes the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	MLInferenceHistoryReportID
	M
	T
	F
	F
	F

	
	
	
	
	
	

	mLEntityList
	M
	T
	F
	F
	F

	MLInferenceHistoryRequests
	O
	T
	F
	F
	F



7.X.4	Attribute definitions
	Attribute Name
	Documentation and Allowed Values
	Properties

	mLEntities
	It indicates the list of ML models available at the MLTesting function
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	MLInferenceHistoryIdentifier
	It indicates an identifier for a specific instantiated MLInferenceHistory instance
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	mLEntitiesList
	It indicates the list of ML models associated with  the MLInferenceHistory instance
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	MLInferenceHistoryRequest
	It indicates the MLInferenceHistory  request associated with  the MLInferenceHistory instance
	type: String
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	MLInferenceHistoryRequestID
	It indicates the  identifier of a specific MLInferenceHistory  request 
	type: String
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	mLEntity
	It indicates the  identifier of the mlEntity on which inference history is requested 
	type: String
multiplicity: 1..*
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	Source
	It indicates a managed object that initiates the request for inference history
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True

	ReportingPeriod
	It indicates the time period in seconds between instance of reporting on inference history
	type: integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: False

	priority
	It indicates the priority of a specific request for reporting

Alloed values: inger values in range [1:5], where indicates the highest priority and 5 indicates the lowest priority.
	type: enum
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: False

	MLInferenceHistoryReportID
	It defines how the MLTesting may report about the MLInferenceHistoryRequest or the associated MLInferenceHistoryJob
	type: DN (see TS 32.156 [12])
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None 
isNullable: True




End of Changes
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