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1	Decision/action requested
This contribution is for approval.
2	References
[1]	3GPP TS 28.809 Management and orchestration; Study on enhancement of Management Data Analytics (MDA)
3	Rationale
The ML/AI is relatively a new concept in telecom industry and number of definitions around MDA and ML training in TR 28.809 [1], should be clarified further
Validation is applicable to both to ML Training process as well as to Management Data Analysis and it is not clearly clarified in the current version of the report.  It is proposed to modify Figure 5.3-1 to reflect this.  Also, it is proposed to create a new chapter 6.99.5 “Validation”.  This new chapter provides more details on Validation of Analytics Report and will also include all definitions made regarding validation in ch.6.99.1.
Add new MDA management aspect in section 6.99.5 related to validation of analytics report 

Model ID is an important information for the Model Training process e.g. to allow its life-cycle management hence it is clarified in the solution description in ch.6.99.1 of the Report
4	Detailed proposal
It is proposed to update the following chapters in TR 28.809 [1].
	1st Modified Section
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5.3	MDA process
The MDA may rely on ML technologies, which may need the consumer to be involved to optimize the accuracy of the MDA results.
The MDA process in terms of the interaction with the consumer, when utilizing ML technologies, is described in the figure below.



Figure 5.3-1: MDA process
There are two kinds of processes for MDA, the process for ML model training and the process for management data analysis. In the process for ML model training, the MDA producer, trains the ML model and provides the ML training report. The process for ML model training may also get the consumer involved, i.e., allowing the consumer to provide input for ML model training. The ML model training may be performed on an un-trained ML model or a trained ML model. In the process for management data analysis, the MDA producer analyses the data by the trained ML model, and provides the analytics report to the consumer. The MDAS consumer may validate the training report and analytics report against the expected or observed data and provide a report validation feedback to the MDAS producer.   
Data classification: The data input to the MDA producer could be used for ML model training or for the actual management data analysis. The MDA producer classifies the input data and passes the classified data along to corresponding step for further processing.
ML model training: The MDAS producer trains the ML model, i.e., to train the algorithm of the ML model to be able to provide the expected training output by analysis of the training input. The data for ML model training may be the training data (including the training input and the expected output) and/or the report validation data  feedback provided by the consumer. After the ML model training, the MDAS producer provides an ML model training report.
Management data analysis: The trained ML model analyses the classified data and generates the management data analytics report(s). Analytics reports were presented in clause 5.1.
Report Vvalidation: The consumer may validate the output data report provided by the MDAS producer. The output data report to be validated may be the analytics report and/or the ML model training report as described above. The consumer may provide the a validation data as feedback to the MDAS producer, and the MDAS producer will may use the validation datait for error correction, further ML model training/re-training, or ML model replacement  . As a result of validation, the consumer: (i) may also provide the training data and request the MDAS producer to train the ML model and/or (ii) provide feedback inidating the scope of inaccuracy, e.g. time, geographical area, etc. 
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[bookmark: _Toc50630391][bookmark: _Toc57647074]6.99.1	ML model training for MDA
[bookmark: _Toc50630392][bookmark: _Toc57647075]6.99.1.1	Use case
The MDA process may rely on ML technologies. To optimize the accuracy of MDA result, the ML model of the MDA process may need to be trained.
For training the ML model of the MDA process, the consumer provides the training data including training input and the desired output to the MDAS producer. The MDAS producer uses the training input and the desired output to train the ML model, i.e., to train the algorithm of the ML model to generate the desired output as accurately as possible by analysis of the training input. The MDAS producer provides an ML model training report to the consumer.
With a trained ML model for MDA, the MDAS producer can analyse the analytics input and generate the analytics report as output data of the analysis to the consumer.
The consumer may validate the output data provided by the MDAS producer. The output data to be validated may be the analytics report and/or the ML model training report as described above. The consumer may provide the report validation data as feedback to the MDAS producer, and the MDAS producer will use the validation data feedback for further ML model training for MDA with the input data that were used to generate the validated report. As a result of validation, the consumer may also provide the training data and request the MDAS producer to train the ML model.
The consumer may validate the output data provided by the MDAS producer. and The output data to be validated may be the analytics report and/or the ML model training report as described above. The consumer may provide the report validation data as feedback to the MDAS producer. , and t The MDAS producer will may use the report validation data feedback for ML model error correction,  further ML model training/re-training, or ML model replacement for MDA with the input data that were used to generate the validated report. As a result of validation, the consumer may also provide the training data and request the MDAS producer to train the ML model.

[bookmark: _Toc50630393][bookmark: _Toc57647076]6.99.1.2	Potential requirements
REQ-MDA_MGMT-CON-1	The MDAS producer should have a capability allowing the consumer to provide the data for training the ML model for MDA.
REQ-MDA_MGMT-CON-2	The MDAS producer should have a capability to provide ML model training report to the consumer.
REQ-MDA_MGMT-CON-3	The MDAS producer should have a capability to receive the validation data from the consumer and train/re-train the ML model for MDA based on the received report validation datafeedback.
REQ-MDA_MGMT-CON-4 	The MDAS producer should have a capability allowing the consumer to provide the information for identifying the model that was used for generation of the validated report.
[bookmark: _Toc57647077]6.99.1.3	Possible solutions
[bookmark: _Toc57647078][bookmark: _Hlk64464766]6.99.1.3.1	Solution description
The MDAS producer trains the ML model with the training data or the report validation data feedback received from consumer. The ML model training should have no or minimal impact to the normal data analytics.
For the ML model training with the training data, the training data (see subclause 6.99.1.3.2) should include the training Id, the training input and expected training output:
-	The training Id is used to identify the ML model training request, and to associate with the training report.
-	The training input is a set of training input data with the indicated data type (e.g., performance measurements, MDT report, NRM, etc.).
-	The expected training output specifies the analysis result that the ML model should aim to achieve based on the training input. 
For the ML model training with the report validation datafeedback, the validation feedbackdata (see subclause 6.99.1.3.2) should include the validation report feedback Id, analytics or training report Id that was validated, and the validated information including the data that are rectified. The MDAS producer trains/re-trains the ML model  looks upbased on the report validation feedback and the historical data MDA input or historical training data that are associated with the validated analytics report and trains the ML model with the historical data and the validation data.
The MDAS producer provides a training report (as shown in subclause 6.99.1.3.3) to the consumer, with indication of whether the training (identified by the training Id or validation feedback Id) is successful and possibly the failure cause if the training is not fully successful.
[bookmark: _Toc57647079]6.99.1.3.2	Data required for ML model training for MDA
The following table describes the data required for ML model training for MDA:
	Data category
	Required data

	Training data
	The training data include a training identifier, the training input and the expected training output.
Training Id: Identifier of the training.
The training input contains the same types of information that should be included in a normal analytics input.
The expected training output contains the same types of information that should be included in a normal analytics report.

	Report Vvalidation datafeedback
	The training data include a validation report Id, analytics report Id that was validated, and the data that are rectified. Example of the rectified data is the originally reported root cause is not accurate by validation and should be updated to another. Refer to clause 6.99.5.4



[bookmark: _Toc57647080][bookmark: _Hlk63683340]6.99.1.3.3	ML model training report
Following table provides the potential contents of the ML model training report.
	ML model training report
	Attribute Name
	Description

	
	Training Id
	The training Id that the training report is associated to

	
	Validation report feedback Id
	The validation report feedback Id that the training report is associated to.

	
	Training result
	Indication of whether the training is successful, partially successful or failed.

	
	Failure cause
	The cause of the failure if the training is not fully successful.



[bookmark: _Toc57647081]6.99.1.4	Evaluation
The solution described in clause 6.99.1.3 requires the input s described in in clause 6.99.1.3.2, wherein
-	the training data are fully aligned with the analytics input and output of the concrete analytics use cases.
-	and report validation data feedback can be provided by the consumer.
Therefore, this solution is a feasible candidate for ML model training for the use cases that are concluded with a feasible solution.
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6.99.5	Report validation 
6.99.5.1	Use case
The consumer may validate the output report provided by the MDAS producer. The output report to be validated may be the analytics report and/or the ML model training report as described in clause 5.3. The consumer may provide the feedback to the MDAS producer, and the MDAS producer may use the feedback for model error correction, model training/re-training, or model replacement, etc. 
Also, individual MDAS consumers might detect by using its own, private data that the analytics results are not as expected for the specific environment and operation, e.g. a private KPI might exceed a threshold. Private data may not be accessible to the MDAS producer by its own means (as a matter of fact an MDAS producer will not be able to evaluate all data available in the overall network, there always will remain data that we can regard “private” in this context). Such defects might affect specific predictions related to one or more perspectives of the data analytics, e.g.:
· A time window, e.g. predictions between 10:00-18:00 on Sunday were inaccurate, or all predictions that refer to timeframes more than 3 days in the future are wrong. 
· A certain geographical area: Predictions relating to the city center are not acceptable. 
· A target UE or group of UEs or network slice 
· A certain data range, i.e. statistics or predictions above or below a certain data value or data range are not accurate or have a different accuracy degree.
· Consumer identifier and private data: An MDAS consumer may rely on private features, KPIs and data, which are vendor specific and hence an analytics report may have a different effect. 

The feedback should include the validation feedback Id, validated report Id, and the validated information (refer to clause 6.99.5.4).

6.99.5.2 Potential requirements
REQ-MDA_MGMT-VAL-1	The MDAS producer should have a capability allowing the consumer to provide feedback about the quality of the MDA output, which may include accuracy ratings, the affected scope and rectified data.
6.99.5.3 Possible solution
The MDAS consumer validates the analytics and/or training report and provide the feedback to the MDAS producer. The MDAS producer may use the feedback to optimize the analytics process. 
Report validation feedback received from the MDAS consumer may be specific to a certain geographical area, UE group, time (window), consumer specific information, etc. The feedback may include an accuracy rating of the validated report and one or more perspectives of the data analytics as described in clause 6.99.5.1. 

6.99.5.4	Report validation feedback
The report validation feedback includes a validation feedback Id, validated report Id, accuracy of the validated report and may include the affected scope and the data that were rectified. Example of the rectified data is the originally reported result is not accurate by validation and should be updated to another.
Following table provides the potential contents of the report validation feedback
	Report validation feedback
	Attribute Name
	Description

	
	Validation feedback Id
	Identity of the report validation feedback

	
	Validated Report Id
	The analytics or training report Id that was validated report is associated with 

	
	Accuracy 
	Accuracy rating as, e.g. high, medium or low accuracy, or even with more fine granular levels

	
	Affected scope
	The affected scope of the validation, such as geographical area, time, range of received analytics data, consumer Id, etc.

	
	Rectified report data
	Report data that are rectified.  List of name and rectified value for the parameters which were inaccurate in the validated report.


6.99.5.4	Evaluation
The solution described 6.99.5.3 requires the MDAS producer to receive report validation feedback. For the correlation of the accuracy rating, the attributes of the validated report e.g. geographical area, time, etc. can be specified. The information included in the feedback can be provided by the consumer, hence the solution is feasible.
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