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Decision/action requested

This contribution is asked to discuss and agree on the approval
2
References

[1]
3GPP TS 28.809 Management and orchestration; Study on enhancement of Management Data Analytics (MDA)
[2]
3GPP TS 28.533: "Management and orchestration; Architecture framework".
[3]
3GPP TS 28.310: "Energy efficiency of 5G".
3
Rationale

The MDA process include two kinds of processes supported by MDAS producer: the process for ML model training and the process for management data analysis. The MDA may need the consumer to be involved to optimize the accuracy of the MDA results. When the training report or analytics report are inaccurate according by the evaluation of the MDAS consumer, the feedback from the consumer to the producer would be an important step to optimize the two processes.
In the model training process, the consumer may provide the validation data as feedback to the MDAS producer for further ML model training (e.g. modeify the training model parameters) when the training report is not as expected for the specific accuracy rating; in the data analysis process, the consumer may provide the analytics data as feedback to the MDAS producer directly, the analytics data could reflect the quality of analytics report (e.g. the analytics report are not as expected), which just could trigger the MDAS producer to update the analysis process (e.g. to resecelet the ML model) in the real time but may not need to re-training the ML model. Therefore, it is necessary to clarify the feedback mechanism in these two kinds of processes in the terms of the interaction between the MDAS consumer and the MDAS producer, which could optimize the MDA iterativly in real time.

However, the current diagram of the MDA process only has the validation feedback, but does not reflect the analysis feedback which does not need to re-train the model. The current paragraph of “Validation” just describes that the MDAS producer will use the validation data for further ML model training, which does not indicate that the MDAS producer could just update the management data analysis. 

This pCR is to update the diagram of MDA process in draft TR 28.809[1] by adding the analytic feedback and to clarify the function of these two separated feekback processes. And these two separated feedback process could be applied to all the MDA use cases, so they conld be described as separated use case in ch 6.99 MDA management aspects. Thus this pCR will also add new MDA management aspect in section 6.99 related to the validation feedback and add new MDA management aspect in section 6.99 related to the analytics feedback.
4
Detailed proposal

It is proposed to update the following chapters in TR 28.809 [1].
	1st Modified Section


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.
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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 consumer would validate the training report and analyze the analytics report provided by the MDAS producer. Each of the two kinds of processes have a feedback from the MDAS consumer to the MDAS producer, the report could be optimized by the MDAS producer based on the feedback results. In the process for ML model training, when the training report is validated to be not as expected for the specific accuracy rating, the producer would re-train the trained model (e.g, training model parameters in ML model training block can be modified) based on the validation data. In the process for management data analysis, when the evaluation effect index is not as expected (e.g, the degradation of user experience) as the MDAS consumer, the producer would update the management data analysis strategy (e.g, to reselect the trained model or to fuse the existed models) based on the analysis data in real time.
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.

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 validation data provided by the consumer. After the ML model training, the MDAS producer provides an ML model training report to MDAS consumer and the trained ML model is obtained, which could be selected by the management data analysis.
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.

Validation&Analytics: The output data training report as described above in the process for ML model training is to be validated by the consumer 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  (e.g. to modify the training model parameters) with the input data used to generate the validated report and the optimized ML model in real time. As a result of validation, the consumer may also provide the training data and request the MDAS producer to train the ML model. The output data analytics report as described above in the process for management data analysis is to be analyzed by the consumer in real time. The consumer provides the analytics data as feedback to the MDAS producer, which will timely be triggered to update the management data analysis strategy(e.g, to reselect the trained ML model or to fuse the trained ML model).
	2nd Modified Section


6.99.x Validation Feedback
6.99.x.1 Use case
The MDA process may rely on ML technologies. The trained ML model may need to be further optimized timely by the MDAS producer when the training report is validated by the MDAS consumer that is not as expected for the specific accuracy rating or could not meet the needs of users, which could optimize the accuracy of MDA result,
In the process for ML model training, there is a feedback from the MDAS consumer to the MDAS producer, which could optimize the training report based on the validation data used by the MDAS producer. The training model parameter in ML model training block could be modified in real time based on the validation data, thus the trained ML model could be optimized. 
6.99.x.2 Potential requirements

REQ-MDA VF-1   The MDAS consumer should have a capability to provide feedback to the MDAS producer related to the accuracy rating of the training report. The feedback shall include the evaluation effect index that reflect the accuracy rating of the training report. 

6.99.x.3 Possible solution

The MDAS consumer validate the training report received from the MDAS producer to produce the validation data. The MDAS producer would be able to decide whether to retrain the ML model according the validation result in real time.

For the validation data, it should include the validation data ID, training report ID that was validated, and the model evauation effect index (e.g, an accuracy rating of the received training report) or the performance measurement evaluation effect index. Such evaluation effect index could be introduced as, e.g. high, medium or low accuracy, or even with more fine granular levels and be related with the specific algorithm.
Such MDAS consumer feedback may trigger the MDAS producer to perform for re-training the internal algorithms (e.g, modeify the training model parameters) when the training report is not as expected for the specific accuracy rating
6.99.x.4 Evaluation
The solution described in 6.99.x.3 requires the MDAS producer to receive the model evauation effect index or the performance measurement evaluation effect index. This solution requires feasible extensions; hence the solution can be characterized as feasible.
	3rd Modified Section


6.99.y Analytics Feedback
6.99.y.1 Use case
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. 

There should be a direct feedback from the MDAS consumer to the MDAS producer that could indicate the analytics effect. The performance measurement is used to evaluate the effect, which is different among the use cases (e.g, the energy efficiency would reflect the energy saving effect in the MDA assisted energy saving use case). That is to say, the MDAS consumer analyze the analytics report to produce the analytics data including the performance measurement evaluation effect that may trigger the MDAS producer to update the management data anaylsis strategy (e.g, to reselect the trained model or to fuse the existed models from the ML model training block) when the analytics report is not as expected, which does not need to collect data and re-train the ML model. 
6.99.y.2 Potential requirements

REQ-MDA AF-1   The MDAS consumer should have a capability to provide feedback to the MDAS producer related to the analytic evaluation effect of the analytics report. The feedback shall include the performance measurement evaluation effect that reflect the quality of the analytics report.  

6.99.y.3 Possible solution

The MDAS consumer analyzes the analytics report received from the producer to produce the analytics data. The MDAS producer would be able to directly update the management data analytics strategy timely based on the analytics data, which include the analytics evaluation effect.

For the analytics data, it should include the analytics data ID, analytics report ID that was analyzed, and the related effect evaluation index. Such effect evaluation index should be introduced as, e.g. the degradation of user experience related to the specific use case.
6.99.y.4 Evaluation
The solution described 6.99.y.3 requires the MDAS producer to receive a group of performance measurement effect evaluation index related with the specific use case. This solution requires feasible extensions; hence the solution can be characterized as feasible.
	End of Modified Sections


Ml model
Analytics input
ML model training
MDAS producer
MDAS consumer
Management data analysis
Training report
Analytics report
Validation
Process for ML model training
Process for management data analysis
Training data
Validation data
Data classification

Training data
Dotted line means may or may not trigger the next step



Analytics input
Data
classification
ML model
 training
ML model
Management data analysis
Training report
Analytics report
Validation&
analytics
Training data
Training data
Validation data
Analytics data
MDAS producer
MDAS consumer
Process for ML model training
Process for management data analysis
Dotted line means may or may not trigger the next step
Figure 5.3-1: MDA process



