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First change

6.2.1.2	Use cases
6.2.1.2.x	Pre-processed event data for ML training
In analytics solutions, Performance Measurements (PMs) and  alarm data from various network functions and/or management functions are collected and analysed  (e.g., by employing MDA) 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, it is possible that 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. As such the collected raw data as well as the derived events may be pre-processed both in terms of volume and quality in order to produce optimised/accurate training data.
For AI/ML algorithms, a large amount of data points does not necessarily add value, e.g., if most of it includes biased data which ends up getting discarded during the pre-processing stages. Instead, the AI/ML algorithms need to have information-rich events data that is condensed but with most of it useful for the required training. For example, one could train an interference optimization solution that learns the best way to combat interference by looking at correlated events which are derived from PM counters of handover failures correlated with signal quality. 
It is as such necessary to provide means to isolate and store the information rich network events in the network, to ensure that minimizing storage and processing costs by discarding the unnecessary/redundant raw data does not compromise the ability to and still avails adequate historical information to adequately train ML entities. In other words it is necessary for network functions and their management system to generate data about the observed network events, e.g., based on the criteria set by the MnS consumer (e.g., operator). The network events can then be stored to be used later to train ML entities.
Here, a network event represents a specific combination of activities executed on the network or occurrences in the network identified say by a set of instances of threshold crossings.
[image: ]
Figure 6.2.1.2.x-1. Exposing and storing network events data
As maybe seen in Figure 6.2.1.2.x-1, there could be multiple sources for the same event data e.g., either the source network function or a related management function. Correspondingly, it may be necessary to eliminate duplications of events or event data that is exposed to the AI/ML inference functions. It may in such cases make sense to have a single events data exposure entity, say called a network events aggregator that exposes data from multiple sources but without duplications.
Relatedly, when an MnS consumer for ML training producer wishes to trigger a training based on such events and not on specific raw data, such a consumer should be enabled to request for such training and clarify that they have training executed based on network events.
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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 the 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 model 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 the a capability to enable an authorized MLT MnS consumer to discover the characteristics of available ML entitiesmodels including the contexts under which each of the ML entitiesmodels wereas trained.
	ML model and ML entity selection (clause 6.2.2.3)

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

	REQ-ML_SELECT-03
	The MLT MnS producer shall have the 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 the a capability to enable an authorized MLT MnS consumer to request for information and be informed about the available alternative models 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 the 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 model/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 training of specific ML models or ML entities, 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 the a capability to enable an authorized MLT MnS consumer (e.g. the function/entity different from the function that generated a request for ML model/entity 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 the 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 the 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 AI/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-EVENT-DATA-1
	The 3GPP management system should enable an authorized consumer to request from the network data producer for network events corresponding to the data produced by that network data producer.
	Pre-processed event data for ML training (clause 6.2.1.2.x)

	REQ-EVENT-DATA-2
	The 3GPP management system should enable a network data producer to generate network events.
	Pre-processed event data for ML training (clause 6.2.1.2.x)

	REQ-EVENT-DATA-3
	The 3GPP management system should enable a network events aggregator to take the events from different network entities and re-expose them in an aggregated way that eliminates duplications.
	Pre-processed event data for ML training (clause 6.2.1.2.x)

	REQ-EVENT-DATA-4
	The 3GPP management system should enable an authorized MnS consumer to configure the ML Training MnS producer to provide training based on a set of network events.
	Pre-processed event data for ML training (clause 6.2.1.2.x)

	REQ-EVENT-DATA-5
	The 3GPP management system should have a capability to inform an authorized MnS consumer when training is triggered based on an MnS consumer’s request for training based on a set of network events
	Pre-processed event data for ML training (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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