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1. Introduction
 This pseudo CR implements the update to ML Model Training Request API defintion. This CR also implements the service description for ML model training API.
2. Reason for Change
As per the agreed CRs (S6-253761 and S6-253618), there has been modifications to the AIMLES_MLModelTraining API. This pCR implements the agreed changes in stage-2. 
3. Conclusions
N/A
4. Proposal
It is proposed to agree the following changes to 3GPP TS 29.482 v1.1.0.



[bookmark: _Hlk209694618][bookmark: _Toc195627893][bookmark: _Toc195628134][bookmark: _Toc207805605][bookmark: _Toc195627897][bookmark: _Toc195628138][bookmark: _Toc207805609]* * * First Change * * *
[bookmark: _Toc207805293][bookmark: _Toc195627777][bookmark: _Toc195628023][bookmark: _Toc195628261][bookmark: _Toc207805369]5.1	Introduction
Table 5.1-1 summarizes the corresponding APIs defined for this specification.
Table 5.1-1: API Descriptions
	Service Name
	Clause
	Description
	OpenAPI Specification File
	API Name
	Annex

	AIMLES_ContextTransfer
	6.1.1
	AIMLE Context Transfer Information Service
	TS29482_AIMLES_ContextTransfer.yaml
	aimles-ct
	A.2

	AIMLES_DataManagement
	6.1.2
	AIMLE Data Management assistance Service
	TS29482_AIMLES_DataManagement.yaml
	aimles-dm
	A.3

	AIMLES_FLMemberGroupSupport
	6.1.3
	FL Member Grouping Service
	TS29482_AIMLES_FLMemberGroupSupport.yaml
	aimles-fl
	A.X

	AIMLES_AIMLEServiceOperationsManagement
	6.1.4
	AIMLE Operation Management service
	TS29482_AIMLES_AIMLEServiceOperationsManagement API.yaml
	aimles-opm
	A.8

	AIMLES_HierarchicalComputingAssist
	6.1.5
	AIMLE Hierarchical Computing Assist service
	TS29482_AIMLES_HierarchicalComputingAssist.yaml
	aimles-hca
	A.9

	AIMLES_AIMLEClientDiscovery
	6.1.6
	AIMLE Client discovery service
	TS29482_AIMLES_AIMLEClientDiscovery.yaml
	aimles-disc
	A.5

	AIMLES_AIMLEClientSelection
	6.1.7
	AIMLE Client Selection service
	TS29482_AIMLES_AIMLEClientSelection.yaml
	aimles-sel
	A.7

	MLR_MLModelManagement
	6.2.1
	MLR Model Management Service API
	TS29482_MLR_MLModelManagement.yaml
	mlr-mlmm
	A.4

	MLR_ModelInformationDiscovery
	6.2.2
	MLR Model Information Discovery service
	TS29482_MLR_ModelInformationDiscovery.yaml
	mlr-mid
	A.6

	AIMLES_TLModelSelectionAssistance
	5.2.11
	TL enablement service
	TS29482_AIMLES_TLModelSelectionAssistance.yaml
	aimles-tlmsa
	A.X

	AIMLES_MLModelTraining
	6.1.8
	AIMLE ML Model Training Service
	TS29482_AIMLES_MLModelTraining.yaml
	Aimless-trn
	A.12



NOTE:	When 3GPP TS 29.122 [2] is referenced for the common protocol and interface aspects for API definition in the clauses under clause 5, the service producer (e.g., AIMLE Server, AIMLE Repository) takes the role of the SCEF and the service consumer takes the role of the SCS/AS.
* * * Second Change * * *
5.2.xx	AIMLES_MLModelTraining Service
[bookmark: _Toc510696588][bookmark: _Toc35971380][bookmark: _Toc195627778][bookmark: _Toc195628024][bookmark: _Toc195628262][bookmark: _Toc207805370]5.2.xx.1	Service Description
The AIMLES_MLModelTraining Service, exposed by the AIMLE Server, enables a service consumer to:
-	request the AIMLE server for the ML model training.
[bookmark: _Toc207805371]5.2.xx.2	Service Operations
[bookmark: _Toc510696590][bookmark: _Toc35971382][bookmark: _Toc195627780][bookmark: _Toc195628026][bookmark: _Toc195628264][bookmark: _Toc207805372]5.2.xx.2.1	Introduction
The service operations defined for the AIMLES_MLModelTraining API are shown in the Table 5.2.xx.2.1-1.
Table 5.2.xx.2.1-1: Service operations of the AIMLES_MLModelTraining API
	Service Operation Name
	Description
	Initiated by

	AIMLES_MLModelTraining_Request
	This service operation enables a service consumer to request AIMLE server for ML model training.
	e.g., VAL Server

	AIMLES_MLModelTraining_Notify
	This service operation enables a service consumer to receive ML model training notifications.
	e.g., VAL server



[bookmark: _Toc195628233][bookmark: _Toc207805373]5.2.xx.2.2	AIMLES_MLModelTraining_Request
5.2.xx.2.2.1	General
This service operation is used by a service consumer to perform AIMLE ML Model Training Request at the AIMLE Server.
The following procedures are supported by the "AIMLES_MLModelTraining_Request" service operation:
-	AIMLE ML Model Training Request.
5.2.xx.2.2.2	AIMLE ML Model Training Request
Figure 5.2.xx.2.2.2-1 depicts a scenario where a service consumer sends a request to the AIMLE Server to request AIMLE ML Model Training (see also clause 8.3 of 3GPP°TS°23.482°[13]).


Figure 5.2.xx.2.2.2-1: Procedure for AIMLE ML Model Training Request
1.	In order to request to AIMLE ML model training, the service consumer shall send an HTTP POST request to the AIMLE Server targeting the URI of the custom operation "RequestTrain" in "/request-train".
2a.	Upon success, the AIMLE Server shall respond with an HTTP "200 OK" status code with the response body containing the "MlModelTrainResp" data structure.
2b.	On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the HTTP GET response body, as specified in clause 6.1.8.7.
[bookmark: _Toc185511920][bookmark: _Toc195627752][bookmark: _Toc195627998][bookmark: _Toc207805309]5.2.xx.2.3	AIMLES_MLModelTraining_Notify
[bookmark: _Toc185511921]5.2.xx.2.3.1	General
This service operation is used by a AIMLE Server to notify a previously subscribed service consumer on:
-	AIMLE ML Model Training notification.
The following procedures are supported by the "AIMLE_MLModelTraining_Notify" service operation:
-	AIMLE ML Model Training Notification.
[bookmark: _Toc185511922]5.2.xx.2.3.2	AIMLE ML Model Training Notification
Figure 5.2.xx.2.5.2-1 depicts a scenario where the AIMLE Server sends a request to notify a previously subscribed service consumer on AIMLE ML Model Training report(s) (see also clause 8.15 of 3GPP°TS°23.482°[13]).


Figure 5.2.xx.2.3.2-1: Procedure for AIMLE ML Model Training Notification
1.	In order to notify a previously subscribed service consumer on AIMLE ML Model Training report(s), the AIMLE Server shall send an HTTP POST request to the service consumer with the request URI set to "{notifUri}", where the "notifUri" variable is set to the value received from the service consumer during the creation of the corresponding AIMLE ML Model Training Request using the procedures defined in clauses 5.2.xx.2.2.2, and the request body including the MlModelTrainNotif data structure.
2a.	Upon success, the service consumer shall respond to the AIMLE Server with an HTTP "204 No Content" status code to acknowledge the reception of the notification.
2b.	On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the HTTP POST response body, as specified in clause 6.1.8.7.
* * * Third Change * * * *
6.1.8.4.2	Operation: RequestTrain
6.1.8.4.2.1	Description
The custom operation enables a service consumer to send AIMLE ML Model training request to the AIMLE server.
6.1.8.4.2.2	Operation Definition
This operation shall support the response data structures and response codes specified in tables 6.1.8.4.2.2-1 and 6.1.8.4.2.2-2.
Table 6.1.8.4.2.2-1: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	TrainRequest
	M
	[bookmark: _MCCTEMPBM_CRPT96100040___4]1
	Contains the parameters to request AIMLE ML Model training.



Table 6.1.8.4.2.2-2: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	AimleModelId MlModelTrainResp
	M
	[bookmark: _MCCTEMPBM_CRPT96100041___4]1
	200 OK
	Successful case. The ML Model training request is successfully received and processed. The identifier of the ML model selected by AIMLE server for training and the ML model training identifier shall be included in the response message.

	n/a
	
	
	307 Temporary Redirect
	Temporary redirection.

The response shall include a Location header field containing an alternative target URI located in an alternative target AIMLE server.

Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [2].

	n/a
	
	
	308 Permanent Redirect
	Permanent redirection.

The response shall include a Location header field containing an alternative target URI located in an alternative target AIMLE server.

Redirection handling is described in clause 5.2.10 of 3GPP TS 29.122 [2].

	NOTE:	The manadatory HTTP error status code for the <e.g. HTTP POST> method listed in table 5.2.1.6-1 of 3GPP TS 29.122 [2] also apply.



	* * * Fourth Change * * * *
6.1.8.6	Data Model
[bookmark: _Toc195627898][bookmark: _Toc195628139][bookmark: _Toc207805610][bookmark: _Toc195627899][bookmark: _Toc195628140]6.1.8.6.1	General
This clause specifies the application data model supported by the API.
Table 6.1.8.6.1-1 specifies the data types defined for the AIMLES_MLModelTraining API.
Table 6.1.8.6.1-1: AIMLES_MLModelTraining API specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	
	
	
	

	CommonId
	6.1.8.6.2.12
	Represents the common features information.
	

	EarlyStopCri
	6.1.8.6.2.10
	Represents the early stopping criteria.
	

	FeatureList
	6.1.8.6.2.13
	Represents the feature list of an AIMLE client.
	

	MemberInfo
	6.1.8.6.2.67
	Represents the list of AIMLE clients selected or de-selected for the ML model training.
	

	MemberSelCriteria
	6.1.8.6.2.4
	Represents the criteria to be continuously monitored for selecting the member clients.
	

	MlModelInfo
	6.1.8.6.2.5
	Represents the ML model information.
	

	MlModelTrainNotif
	6.1.8.6.2.3
	Represents the ML Model training notification
	

	MlModelTrainResp
	6.1.8.6.2.8
	Represents the ML model training response.
	

	ModelDomain
	6.1.8.6.3.6
	Represents the domain for which the model can be used.
	

	TrainRequest
	6.1.8.6.2.2
	Represents the ML Model training request
	

	PerfParam
	6.1.8.6.2.78
	Represents the output of training, e.g., ML model performance parameters for the training.
	

	TrainRequest
	6.1.8.6.2.2
	Represents the ML Model training request
	

	TrainingObj
	6.1.8.6.2.9
	Represents the termination condition for ML model training.
	

	TrainingType
	6.1.8.6.3.3
	Represents the training type.
	

	TrainingErr
	6.1.8.6.3.4
	Represents the error encountered during training.
	

	VFLParam
	6.1.8.6.2.11
	Represents the VFL paramerters.
	



Table 6.1.8.6.1-2 specifies data types re-used by the AIMLES_MLModelTraining API from other specifications, including a reference to their respective specifications, and when needed, a short description of their use within the AIMLES_MLModelTraining API.
Table 6.1.8.6.1-2: AIMLES_MLModelTraining API re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	LocationArea5G
	3GPP TS 29.122 [5]
	Used to indicate a location area represented as list of geographic areas, civic addresses and network area.
	

	Uri
	3GPP TS 29.122 [2]
	Represent an URI, used to indicate the notification URI.
	

	ClientCapability
	3GPP TS 249.560 [16]
	Represents the client capability information.
	

	TimeWindow
	3GPP TS 29.122 [3]
	Indicates the time window.
	

	Endpoint
	3GPP TS 29.558 [19]
	Represents the endpoint information.
	

	Float
	3GPP TS 29.571 [15]
	Used to represent the fractional part of the proximity range in the reference UE details.
	

	LocationArea5G
	3GPP TS 29.122 [5]
	Used to indicate a location area represented as list of geographic areas, civic addresses and network area.
	

	MlModel
	Clause 6.2.1.6.2.4
	Represents the ML model that has to be distributed to the selected member clients for training.
	

	PerformanceMetric
	Clause 6.1.11.6.3.3
	Represents the performance metric for training the ML model.
	

	TimeWindow
	3GPP TS 29.122 [3]
	Indicates the time window.
	

	Uri
	3GPP TS 29.122 [2]
	Represent an URI, used to indicate the notification URI.
	



[bookmark: _Toc207805611]6.1.8.6.2	Structured data types
6.1.8.6.2.1	Introduction
This clause defines the structures to be used in resource representations.
[bookmark: _Toc207805612]6.1.8.6.2.2	Type: TrainRequest
Table 6.1.8.6.2.2-1: Definition of type TrainRequest
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	trnType
	TrainingType
	M
	[bookmark: _MCCTEMPBM_CRPT96100042___4]1
	Contains the type of training to be performed.
	

	members
	array(AimleClientId)
	C
	1..N
	Contains the list of member clients to be utilized for training the ML model.

(NOTE 1)
	

	memSelCrit
	MemberSelCriteria
	C
	[bookmark: _MCCTEMPBM_CRPT96100044___4]0..1
	Contains the criteria that needs to be continuously monitored for selecting the member clients.

(NOTE 1)
	

	numReqClients
	Uinteger
	O
	0..1
	Contains the requested number of AIML clients to be selected based on member selection criteria.
	

	modelInf
	MlModelInfo
	C
	[bookmark: _MCCTEMPBM_CRPT96100045___4]0..1
	Contains the ML model that has to be distributed to the selected member clients for training.

(NOTE 2)
	

	modelReq
	MlModel
	C
	[bookmark: _MCCTEMPBM_CRPT96100046___4]0..1
	Contains the requirement for selecting a model to be trained and the filtering criteria for selecting the model.

(NOTE 2)
	

	trainObj
	TrainingObj
	O
	0..1
	Contains the termination condition for the ML model training. 
	

	datasetId
	array(string)
	M
	1..N
	Contains the identifiers for dataset used for HFL or VFL training. For VFL, multiple dataset identifiers can be specified.
	

	dataSamples
	Uinteger
	O
	0..1
	Contains the number of data samples required for one round of HFL or VFL training.
	

	opSchedule
	string
	O
	0..1
	Contains the schedule for when training is to occur.
	

	vflParam
	VFLParam
	C
	0..1
	Contains the parameters specific to VFL training.
This IE shall be present for VFL training.
	

	memUpdNotif
	Boolean
	O
	[bookmark: _MCCTEMPBM_CRPT96100047___4]0..1
	Indicates whether the requestor needs to be notified whenever there is update related to new member clients selected or de-selected.

Set to "true" to indicate that requestor needs to be notified whenever there is update related to new member clients selected or de-selected. Default value is "false" if omitted.
	

	notifUri
	Uri
	C
	[bookmark: _MCCTEMPBM_CRPT96100048___4]0..1
	Contains the notification URI where notifications should be sent.

This attribute shall be present when the attribute "memUpdNotif" is set to "true".
	

	NOTE 1:	At least one of these attributes shall be present.
NOTE 2:	At least one of these attributes shall be present.



[bookmark: _Toc207805613][bookmark: _Toc195627900][bookmark: _Toc195628141]6.1.8.6.2.3	Type: MlModelTrainNotif
Table 6.1.8.6.2.3-1: Definition of type MlModelTrainNotif
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	trainingID
	string
	C
	0..1
	Contains an identifier for ML model training request.
	

	members
	array(MemberInfo)
	C
	[bookmark: _MCCTEMPBM_CRPT96100049___4]1..N
	Contains the list of AIMLE clients selected or de-selected for the ML model training.

(NOTE)
	

	trainOut
	PerfParams
	C
	[bookmark: _MCCTEMPBM_CRPT96100050___4]0..1
	Contains the output of training, e.g., ML model parameters for the training.

(NOTE)
	

	percentageComp
	Integer
	C
	0..1
	Contains the completion percentage for the training.

Minimum: 0, maximum: 100.
	

	trainErr
	TrainingErr
	C
	[bookmark: _MCCTEMPBM_CRPT96100051___4]0..1
	Contains the list of errors, if any, encountered during training process.

(NOTE)
	

	NOTE:	At least one of these attributes shall be present.



* * * Fifth Change * * * *

[bookmark: _Toc207805617]6.1.8.6.2.7	Type: PerfParam
Table 6.1.8.6.2.7-1: Definition of type PerfParam
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	modelAccuracy
	Floatinteger
	C
	0..1
	Indicates the achieved ML model accuracy, expressed as a percentage.
Minimum: 0, maximum: 100.
	

	modelPrecision
	Float
	C
	0..1
	Represents the accuracy for the positive predictions made by the model.
Minimum: 0, maximum: 1.
	

	modelRecall
	Float
	C
	0..1
	Represents model's ability to identify all the actual positive instances within a dataset.
Minimum: 0, maximum: 1.
	

	modelF1Score
	Float
	C
	0..1
	Represents the combined metric for precision and recall.
Minimum: 0, maximum: 1.
	

	errorMeanSquare
	Float
	C
	0..1
	Represents the mean squared error between predicted values and actual values.
	

	errorMeanAbs
	Float
	C
	0..1
	Represents the mean absolute error between predicted values and actual values.
	

	NOTE:	At least one of these attributes shall be present.



[bookmark: _Toc207805618]6.1.8.6.2.8	Type: MlModelTrainResp
Table 6.1.8.6.2.8-1: Definition of type MlModelTrainResp
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	trainingId
	string
	M
	1
	Contains an identifier for ML model training request.
	

	modelId
	string
	O
	0..1
	Contains the identifier for the ML model selected by AIMLE server. 
	



6.1.8.6.2.9	Type: TrainingObj
Table 6.1.8.6.2.9-1: Definition of type TrainingObj
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	objType
	PerformanceMetric
	M
	1
	Contains the metric to be optimized by the ML model (e.g., accuracy).
	

	targetValue
	Float
	O
	0..1
	Contains the threshold to be reached for the objective type.
	

	earlyStopCri
	EarlyStopCri
	O
	0..1
	Contains the metric to be used for early stopping.
	

	maxEpochs
	Uinteger
	O
	0..1
	Contains the maximum number of training epochs.
	

	accTrainingErr
	Float
	O
	0..1
	Contains the maximum acceptable traning error.
	

	inferenceLatency
	Float
	O
	0..1
	Contains the inference latency requirements for the trained model. 
	



6.1.8.6.2.10	Type: EarlyStopCri
Table 6.1.8.6.2.10-1: Definition of type EarlyStopCri
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	minDelta
	Float
	O
	0..1
	Contains the threshold to consider as improvement. 
	

	patience
	Uinteger
	O
	0..1
	Contains the number of epochs without improvement to stop the training.
	



6.1.8.6.2.11	Type: VFLParam
Table 6.1.8.6.2.11-1: Definition of type VFLParam
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	datasetComm
	CommonId
	O
	0..1
	Contains the list of one or more common features required for VFL training. (E.g., UE ID, AIMLE client ID, Group ID, VAL service ID, etc)
	

	featureList
	array(FeatureList)
	O
	1..N
	Contains the list of features for each data domain of the dataset at the client. 
	

	featureAlign
	array(FeatureList)
	O
	1..N
	Contains the information to align features from dataset of different domains for VFL training. 
	

	dataLabels
	array(string)
	O
	1..N
	Contains the ground truth data for VFL training. 
	



6.1.8.6.2.12	Type: CommonId
Table 6.1.8.6.2.12-1: Definition of type CommonId
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	featureType
	string
	O
	0..1
	Contains the type of common features that can be UE identifiers, AIMLE client identifiers, group identifier, VAL service identifier, area of interest, and VAL service area.
	

	featureId
	string
	O
	0..1
	Contains the common identifier for the given feature type. 
	



6.1.8.6.2.13	Type: FeatureList
Table 6.1.8.6.2.13-1: Definition of type FeatureList
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	clientId
	string
	O
	0..1
	Contains the identifier for the AIMLE clients participating in the VFL training.
	

	list
	array(string)
	O
	1..N
	Contains the list of all the features for dataset at the AIMLE clients. 
	



[bookmark: _Toc207805620]



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



* * * End of Changes * * *
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