
3GPP TSG-SA5 Meeting #132e DOCPROPERTY  MtgTitle  \* MERGEFORMAT 
S5-204157r2
17 to 28 August 2020, E-meeting                                                                                  
Source:
Intel
Title:
pCR Add solution on MDA ML model training
Document for:
Discussion and endorsement
Agenda Item:
6.6.3
1
Decision/action requested

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

[1] 
3GPP TR 28.809 “Study on enhancement of Management Data Analytics (MDA)”
3
Rationale
The UC and potential requirements on MDA ML model training has been documented in draft TR 28.809 [1].
This pCR is to add the possible solution on MDA ML model training.
4
Detailed proposal
	1st Modified Section


6.99.1
ML model training for MDA
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 classifies the training data and uses the training input and the desired output to train the ML model, i.e., to train the algorithm of the ML model to be able to provide the desired output by analysis of the training input. The MDAS producer provides an ML model training report as one kind of output data to the consumer.

With a trained ML model for MDA, the MDAS producer can analyze 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 validation data as feedback to the MDAS producer, and the MDAS producer will use the validation data for further ML model training for MDA with the historical data that are used to generate the validated output data.

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 the ML model for MDA based on the received validation data.
6.99.1.3
Possible solutions
6.99.1.3.1
Solution description
The MDAS producer trains the ML model with the training data or the validation data received from consumer.

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. 

-
The ML model (algorithm) is trained to be able to produce the expected training output from the training input.

For the ML model training with the validation data, the validation data (see subclause 6.99.1.3.2) should include the validation report Id, analytics report Id that was validated, and the validated information including the data that are rectified. The MDAS producer looks up the historical 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 Id) is successful and possibly the failure cause if the training is not fully successful.
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 inlcuded in a normal analytics report




.

	Validation data
	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.


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 Id
	The validation report 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.
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