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	Reason for change:
	· The performance indicators of training and testing are different. ML training resource performance indicators are not applicable to testing. The current description is confusing. Therefore, it separate the description of performance indicators of training and testing.

· For the performance indicator example, the description in clause 6.2.2.2.1, clause 6.2.2.2.2, and clause 6.2.2.2.3 are different, 
· in clause 6.2.2.2.1, it descriped as: e.g., "accuracy", "precision", "F1 score", etc.
· in clause 6.2.2.2.2, it descriped as: for example accuracy/precision/recall/F1-score/MSE/MAE /confusion matrix,
· in clause 6.2.2.2.3, it descriped as: such as "accuracy" or "precision" or "recall" or "Mean Squared Error" etc.
Therefore, change them to consistent descriptions as "accuracy", "precision", "recall", "F1 score","MSE(Mean Squared Error)", "MAE(Mean Absolute Error)".

· The performance indicator "confusion matrix" described in section 6.2.2.2.2 is used to calculate the MSE and MAE. Therefore, this indicator is considered as an intermediate variable rather than the final performance indicator.

	
	

	Summary of change:
	· Separate the description of performance indicators of training and testing
· Change the example description of performance indicator to: "accuracy", "precision", "recall", "F1 score","MSE(Mean Squared Error)", "MAE(Mean Absolute Error)" in clause 6.2.2.2.1, clause 6.2.2.2.2, and clause 6.2.2.2.3.

	
	

	Consequences if not approved:
	It is unclear and unconsistent for the description of performance indicators.
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	1st modified section


[bookmark: _Toc106015875][bookmark: MCCQCTEMPBM_00000141]6.2.2	Performance management for ML training 
6.2.2.1	Description
In the ML training phase (including training and validation), the performance of ML entity needs to be evaluated. The performance is the degree to which the ML entities fulfils the objectives for which it was trained and can be evaluated for training data as training performance or for testing data as testing performance. The related performance indicators need to be collected and analyzed. 
[bookmark: _Toc127218993][bookmark: _Toc128685220][bookmark: _Toc129028478][bookmark: _Toc129030007][bookmark: _Toc129155875]6.2.2.2	Use cases
[bookmark: _Toc127218994][bookmark: _Toc128685221][bookmark: _Toc129028479][bookmark: _Toc129030008][bookmark: _Toc129155876]6.2.2.2.1	Performance indicator selection for ML training and testing
The ML training function may support training for single or different kinds of ML entities and may support the capability to evaluate each kind of ML entity by one or more performance indicators. 
The MnS consumer may prefer to use some performance indicator(s) over others to evaluate one kind of ML entity. The performance indicators for training mainly include the following aspects:
-	ML training resource performance indicators: the performance indicators of the system that trains the ML entity, e.g., "training duration" etc.
-	ML performance indicators for training: performance indicators of the ML entity itself, e.g., "accuracy", "precision", "recall", "F1 score","MSE(Mean Squared Error)", "MAE(Mean Absolute Error)", etc.
The MnS consumer may prefer to use some performance indicator(s) over others to evaluate one kind of ML entity. The performance indicators for testing mainly include the following aspects:
-	ML performance indicators for testing: performance indicators of the ML entity itself, e.g., "accuracy", "precision", "recall", "F1 score","MSE", "MAE", etc., 
Therefore, the MnS producer for ML training and testing needs to provide the name(s) of supported performance indicator(s) for the MnS consumer to query and select for ML entity performance evaluation. The MnS consumer may also need to provide the performance requirements of the ML entity using the selected performance indicators.
The MnS producer for ML training and testing uses the selected performance indicators for evaluating ML training and testing, and reports with the corresponding performance score in the ML training report or ML testing report when the training or testing is completed.
[bookmark: _Toc127218998][bookmark: _Toc128685223][bookmark: _Toc129028481][bookmark: _Toc129030010][bookmark: _Toc129155878]6.2.2.2.2	ML entity performance indicators query and selection for ML training and testing
The ML entity performance evaluation and management is needed during training and testing phase. The related performance indicators need to be collected and analyzed. The MnS producer of ML training or testing should determine which indicators are needed, i.e., select some indicators based on the use case and use these indicators for performance evaluation. 
The ML MnS consumer or testing may have different requests on AI/ML performance, depending on its use case and requirements, which may imply that different performance indicators may be relevant for performance evaluation. The MnS producer for ML training/testing can be queried to provide the information on supported performance indicators referring to ML entity training/testing phase. Such performance indicators in training phase may be for example accuracy/precision/recall/F1 score/MSE/MAE /, and in test phase may be data drift in data statistics.  Based on supported performance indicators in different phase as well as based on consumer’s requirements, the MnS consumer for ML training or ML testing may request a sub-set of supported performance indicators to be monitored and used for performance evaluation. Management capabilities are needed to enable the MnS consumer for ML training or ML testing to query the supported performance indicators and select a sub-set of performance indicators in training  phase to be used for performance evaluation.
[bookmark: _Toc127218999][bookmark: _Toc128685224][bookmark: _Toc129028482][bookmark: _Toc129030011][bookmark: _Toc129155879]6.2.2.2.3	MnS consumer policy-based selection of ML entity performance indicators for ML training and testing
ML entity performance evaluation and management is needed during ML training  phase. The related performance indicators need to be collected and analysed. The MnS producer for ML training  should determine which indicators are needed or may be reported, i.e., select some indicators based on the service and use these indicators for performance evaluation. 
The MnS consumer for ML training or testing may have differentiated levels of interest in the different performance dimensions or metrics. Thus, depending on its use case, the AI/ML MnS consumer may indicate the preferred behaviour and performance requirement that needs to be considered during training or testing of/from the ML entity by the ML MnS producer for ML training or testing. These performance requirements need not indicate the technical performance indicators used for ML training, testing or inference, such as "accuracy" or "precision" or "recall" or "MSE" or "MAE" or “F1 score" etc. The ML MnS consumer for ML training or testing may not be capable enough to indicate the performance metrics to be used for training or testing. 
6.2.2.3	Requirements for ML training and testing performance management
Table 6.2.2.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-ML_TRAIN_PM-1
	The ML Training or Testing MnS producer of the 3GPP management system shall have a capability to allow an authorized consumer to get the capabilities about what kind of ML entities the ML training function or ML testing function is able to train or test.
	Performance indicator selection for ML training  (clause 6.2.2.2.1)

	REQ-ML_TRAIN_PM-2
	The ML Training or Testing MnS producer of the 3GPP management system shall have a capability to allow an authorized consumer to query what performance indicators are supported by the ML training function or ML testing function for each kind of ML entity.
	Performance indicator selection for ML training  (clause 6.2.2.2.1)

	REQ-ML_TRAIN_PM-3
	The ML Training or Testing MnS producer of the 3GPP management system shall have a capability to allow an authorized consumer to select the performance indicators from those supported by the ML training function or ML testing function for reporting the training or testing performance for each kind of ML entity.
	Performance indicator selection for ML training  (clause 6.2.2.2.1)

	REQ-ML_TRAIN_PM-4
	The ML Training MnS producer of the 3GPP management system shall have a capability to allow an authorized consumer to provide the performance requirements for the ML entity training using the selected the performance indicators from those supported by the ML training function.
	Performance indicator selection for ML training  (clause 6.2.2.2.1)



	End of modified sections



