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1st Modified Section



6.M	ML training Data Management
6.M.1	Description
In analytics solutions, Performance Measurements (PMs) and Fault Reports (FRs) from various network function are collected and analytics applied on the PMs and FRs to derive events (statistical insights and predictions). For most algorithms, the prediction accuracy depends upon the amount of available relevant historical data, motivating the need to store ever more data, which correspondingly increases the storage and processing resource requirements. However, not all recorded data is useful as the derived events, e.g., captured through analytics processes, may have loss of information OR misinformation e.g., with respect to time of the event. 
For ML model training, a large amount of data instances does not necessarily add value, e.g., if only a portion contribute to actual model training, the other portion 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. 
6.M.2	Use cases
6.M.2.x	Reporting Training data effectiveness 
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 model training process.
To train a ML model, high quality and large volume of training data instances are mandatory. The general practice is to collect as much data as possible and feed them to the ML model for pre-processing and training, in the hope to get high quality of trained model. This is usually done without considering the possibly different contributions of the different portions of input data samples to the accuracy of the trained model.  However, this open use of all available data is expensive both on data collection and on computation resources as even the unnecessary data samples 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, in mobile networks where the amount of data is large, resources are constrained yet models need to be very accurate, this method is inappropriate. Instead, it is better that the training function evaluates the usefulness of different data samples or features and indicated that usefulness to the consumer so that the data used for retraining can be optimized.
The 3GPP management system needs to support means to report the contributions to model training of the different training data instances/samples based on insight of how the different portion of data contribute differently to the model accuracy. 
[bookmark: _Toc128685188][bookmark: _Toc129028442][bookmark: _Toc129029971][bookmark: _Toc129155839]6.M.2.y	Training data effectiveness analytics
A single/independent observation on whether a certain sample or feature at a given timestamp contributed to model gradients cannot provide understanding on whether using such a sample or feature will contribute to model accuracy of the same model in further training/re-trainings, or if it will contribute to efficiency of training of further models related to the same use case.
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 to optimize the quantity and quality of the data to be used for training.  
[bookmark: _Toc129028445][bookmark: _Toc129029974][bookmark: _Toc129155842]6.M.3	Requirements for ML training
Table 6.M.3-1
	Requirement label
	Description
	Related use case(s)

	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.   
	Reporting Training data effectiveness (clause 6.M.2.x)

	REQ-TRAIN_EFF-02:
	The 3GPP management system should have the capability to report the effectiveness of data used in the training, including providing an indication or label of which data instance is useful or not useful and an indication of which data feature is useful or not useful, or is contributing negatively to the model training
	Reporting Training data effectiveness (clause 6.M.2.x)

	REQ-TRAIN_EFF-03:
	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 analytics (clause 6.M.2.y)

	REQ-TRAIN_EFF-04:
	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 analytics (clause 6.M.2.y)

	REQ-TRAIN_EFF-05:
	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 analytics (clause 6.M.2.y)
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