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First change

6.2.1.2	Use cases
6.2.1.2.x	Training data effectiveness reporting and analytics.
For ML model training, a large amount of data instances does not necessarily add value, e.g., if only a subset of the data  contributes to actual model training, the rest will be discarded by some well-designed algorithms. During ML model training the information can be provided on whether a specific sample is useful for the training or not and on how much such a sample is useful for the training.
Training data effectiveness refers to the process of evaluating the contribution of a single data instance or a type of input training data (e.g., one measurement type among all types of input training data) to ML model training process.
To train a ML model, high quality and large volume of training data instances are mandatory. The open use of all available data can be costly, both in terms of data collection process and from a computational resources perspective since the data also contains the unnecessary data samples that are computed through the ML model. One solution is to leave the challenge to the specific ML model training function to optimize the training data usage during model training, or before every training or retraining, e.g., by simply resampling the training data to only use part of the collected training data. However, this method can be inappropriate, especially that in mobile networks where the amount of data can be quite large, resources are constrained while ML models need to still be very accurate and optimally trained. Instead, it is better that the training function evaluates the usefulness of different data samples or features and indicates that usefulness to the consumer so that the data used for re-training can be further optimized.
The 3GPP management system needs to support means to report the extent of effectiveness of the different training data samples used in ML training based on insight of how the different portion of data contribute differently to the model accuracy.
In order to have such understanding, further analysis of the data related to the importance of the data instances during training is needed. The patterns of the most effective training data generated from the analytics would be very helpful to improve data collection in order to optimize the quantity and quality of the data to be used for training.
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Table 6.2.1.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-ML_TRAIN-FUN-01
	The MLT MnS producer shall have a capability allowing an authorized MLT MnS consumer to request ML training.
	ML training requested by consumer (clause 6.2.1.2.1)

	REQ- ML_TRAIN-FUN-02
	The MLT MnS producer shall have a capability allowing the authorized MLT MnS consumer to specify the data sources containing the candidate training data for ML training.
	ML training requested by consumer (clause 6.2.1.2.1)

	REQ- ML_TRAIN-FUN-03
	The MLT MnS producer shall have a capability allowing the authorized MLT MnS consumer to specify the inference type of the ML entity to be trained.
	ML training requested by consumer (clause 6.2.1.2.1)

	REQ- ML_TRAIN-FUN-04
	The MLT MnS producer shall have a capability to provide the training result to the MLT MnS consumer.
	ML training requested by consumer (clause 6.2.1.2.1), ML training initiated by producer (clause 6.2.1.2.2)

	REQ- ML_TRAIN-FUN-05
	The MLT MnS producer shall have a capability allowing an authorized MLT MnS consumer to configure the thresholds of the performance measurements and/or KPIs to trigger the re-training of an ML entity. (See Note)
	ML training initiated by producer (clause 6.2.1.2.2)

	REQ- ML_TRAIN-FUN-06
	The MLT MnS producer shall have a capability to provide the version number of the ML entity and the time when it is generated by ML re-training to the authorized MLT MnS consumer.
	ML training requested by consumer (clause 6.2.1.2.1), /ML training initiated by producer (clause 6.2.1.2.2)

	REQ- ML_TRAIN-FUN-07
	The MLT MnS producer shall have a capability allowing an authorized MLT MnS consumer to manage the training process, including starting, suspending, or resuming the training process, and configuring the ML context for ML training.
	ML training requested by consumer (clause 6.2.1.2.1), ML training initiated by producer (clause 6.2.1.2.2), ML entity joint training (clause 6.2.1.2.6)

	REQ- ML_TRAIN-FUN-08
	The MLT MnS producer should have a capability to provide the grouping of ML entities to an authorized MLT MnS consumer to enable coordinated inference.
	ML entity joint training (clause 6.2.1.2.6)

	REQ- ML_TRAIN-FUN-09
	The MLT MnS producer should have a capability to allow an authorized MLT MnS consumer to request joint training of a group of ML entities.
	ML entity joint training (clause 6.2.1.2.6)

	REQ- ML_TRAIN-FUN-10
	The MLT MnS producer should have a capability to jointly train a group of ML entities and provide the training results to an authorized consumer.
	ML entity joint training (clause 6.2.1.2.6)

	REQ-ML_SELECT-01
	3GPP management system shall have a capability to enable an authorized MLT MnS consumer to discover the characteristics of available ML entitiesincluding the contexts under which each of the models associated with the entities were trained.
	ML model and ML entity selection (clause 6.2.2.3)

	REQ-ML_SELECT-02
	3GPP management system shall have a capability to enable an authorized MLT MnS consumer to select an ML entity.
	ML models and ML entity selection  (clause 6.2.2.3)

	REQ-ML_SELECT-03
	The MLT MnS producer shall have a capability to enable an authorized MLT MnS consumer to request for a model to be trained to satisfy the consumer's expectations.
	ML training requested by consumer (clause 6.2.2.1),  ML model and ML entity selection  (clause 6.2.2.3)

	REQ-ML_SELECT-04
	3GPP management system shall have a capability to enable an authorized MLT MnS consumer to request for information and be informed about the available alternative ML entities of differing complexity and performance.
	ML model and ML entity selection (clause 6.2.2.3)

	REQ-ML_SELECT-05
	3GPP management system shall have a capability to enable an authorized MLT MnS consumer to request one of the known or available alternative models of differing complexity and performance to be used for inference.
	ML model and ML entity selection (clause 6.2.2.3)

	REQ-ML_SELECT-06
	The 3GPP management system shall have a capability to provide a selected ML entity to the authorized MLT MnS consumer.
	ML model and ML entity selection (clause 6.2.2.3)

	REQ-ML_TRAIN- MGT-01
	The MLT MnS producer shall have a capability allowing an authorized consumer to manage and configure one or more requests for the specific ML training, e.g. to modify the characteristics of the request or to delete a request. 
	ML training requested by consumer (clause 6.2.2.1),Managing ML Training Processes (clause 6.2.2.4)

	REQ-ML_TRAIN- MGT-02
	The MLT MnS producer shall have a capability allowing an authorized MLT MnS consumer to manage and configure one or more training processes, e.g. to start, suspend or restart the training; or to adjust the training conditions and/or characteristics.
	ML training requested by consumer (clause 6.2.2.1),
Managing ML training processes (clause 6.2.2.4)

	REQ-ML_TRAIN- MGT-03
	3GPP management system shall have a capability to enable an authorized MLT MnS consumer (e.g. the function/entity different from the function that generated a request for ML training) to request for a report on the outcomes of a specific training instance.
	Managing ML training processes (clause 6.2.2.4)

	REQ-ML_TRAIN- MGT-04
	3GPP management system shall have a capability to enable an authorized MLT MnS consumer to define the reporting characteristics related to a specific training request or training instance.
	Managing ML training processes (clause 6.2.2.4)

	REQ-ML_TRAIN- MGT-05
	3GPP management system shall have a capability to enable the MLT function to report to any authorized MLT MnS consumer about specific ML training process and/or report about the outcomes of any such ML training process.
	Managing ML training processes (clause 6.2.2.4)

	REQ-ML_ERROR-01
	The 3GPP management system shall enable an authorized consumer of data services (e.g. an MLT function) to request from a producer of data services a Value Quality Score of the data, which is the numerical value that represents the dependability/quality of a given observation and measurement type.
	Handling errors in data and ML decisions (clause 6.2.2.5)

	REQ-ML_ERROR-02
	The 3GPP management system shall enable an authorized consumer of AI/ML decisions (e.g. a controller) to request ML decision confidence score which is the numerical value that represents the dependability/quality of a given decision generated by an AI/ML-inference function.
	Handling errors in data and ML decisions (clause 6.2.2.5)

	REQ-ML_ERROR-03
	The 3GPP management system shall enable a producer of data services (e.g. a gNB) to provide to an authorized consumer (e.g. an MLT function) a Value Quality Score of the data, which is the numerical value that represents the dependability/quality of a given observation and measurement type.
	Handling errors in data and ML decisions (clause 6.2.2.5)

	REQ-ML_ERROR-04
	The 3GPP management system shall enable a producer of ML decisions (e.g. an AI/ML inference function) to provide to an authorized consumer of ML decisions (e.g. a controller) an AI/ML decision confidence score which is the numerical value that represents the dependability/quality of a given decision generated by the inference  function.
	Handling errors in data and ML decisions (clause 6.2.2.5)

	REQ-ML_VLD-01
	The MLT MnS producer should have a capability to validate the ML entities during the ML training process and report the performance of the ML entities on both the training data and validation data to the authorized consumer.
	ML entity validation performance reporting (clause 6.2.1.2.7)

	REQ-ML_VLD-02
	The MLT MnS producer should have a capability to report the ratio (in terms of quantity of data samples) of the training data and validation data used during the ML training and validation process.
	ML entity validation performance reporting (clause 6.2.1.2.7)

	REQ-TRAIN_EFF-01
	The 3GPP management system should have the capability to allow an authorized consumer to configure an ML training function to report the effectiveness of data used for model training.  
	Training data effectiveness reporting and analytics (clause 6.2.1.2.x)

	REQ-TRAIN_EFF-02
	The 3GPP management system should have the capability to allow the authorized consumer to activate the ML training function /Entity to label the effectiveness of data used for training.
	Training data effectiveness reporting and analytics (clause 6.2.1.2.x)

	REQ-TRAIN_EFF-03
	The 3GPP management system should have the capability to allow authorized consumer to request analytics for data used for model training with respect to effectiveness of such data during model training. 
	Training data effectiveness reporting and analytics (clause 6.2.1.2.x)

	REQ-TRAIN_EFF-04
	The 3GPP management system should have the capability to generate and to provide to consumer a pattern of highly effective data for training of either specific version of a model, all versions of a single model, or all models related to certain use case.
	Training data effectiveness reporting and analytics (clause 6.2.1.2.x)

	NOTE:	The performance measurements and KPIs are specific to each type (i.e., the inference type that the ML entity supports) of ML entity.
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