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	1st Change


6.2b.2.16	Management of Reinforcement Learning
[bookmark: _Toc183588214]6.2b.2.16.2	Use cases
6.2b.2.16.2.X	Training Conflict Management for Reinforcement Learning
The training process of RL is realized by the actions with their impacts to the RL environment
. 
In case of RL environment is in the real network, if there are multiple RL training processes (of multiple ML models for different AI/ML inference functions) sharing a same RL environment, simultaneously, they may interfere with each other, which may cause the training conflict. 

To be specific, if multiple ML training processes of RL have conflicts, their agents may make actions at the same time, then the state of the RL environment will be affected by these actions. This kind of training error will result in the performance loss of the trained ML models, even cause the training process difficult to converge. 
Thus, for controling the conflict of reinforcement learning, the MnS consumer should know whether there are conflicts during the RL training. The producer should determine the conflict and the MnS consumer may specify the conflict resolution requirements to producer. If this conflict resolution policy can not resolve the conflict, the producer may provide the training conflict indication in RL training to authorized MnS consumer. For example, the consumer can cancel/suspend some training processes. 
[bookmark: _Toc178169041]6.2b.3	Requirements for ML model training
[bookmark: _CRTable6_2b_31]Table 6.2b.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-ML_TRAIN-FUN-01
	The ML training MnS producer shall have a capability allowing an authorized ML training MnS consumer to request ML model training.
	ML model training requested by consumer (clause 6.2b.2.1)

	REQ- ML_TRAIN-FUN-02
	The ML training MnS producer shall have a capability allowing the authorized ML training MnS consumer to specify the data sources containing the candidate training data for ML model training.
	ML model training requested by consumer (clause 6.2b.2.1)

	REQ- ML_TRAIN-FUN-03
	The ML training MnS producer shall have a capability allowing the authorized ML training MnS consumer to specify the AI/ML inference name of the ML model to be trained.
	ML model training requested by consumer (clause 6.2b.2.1)

	REQ- ML_TRAIN-FUN-04
	The ML training MnS producer shall have a capability to provide the training result to the ML training MnS consumer.
	ML model training requested by consumer (clause 6.2b.2.1), ML model training initiated by producer (clause 6.2b.2.2)

	REQ- ML_TRAIN-FUN-05
	The ML training MnS producer shall have a capability allowing an authorized ML training MnS consumer to configure the thresholds of the performance measurements and/or KPIs to trigger the re-training of an ML model. (See Note)
	ML model training initiated by producer (clause 6.2b.2.2)

	REQ- ML_TRAIN-FUN-06
	The ML training MnS producer shall have a capability to provide the version number of the ML model  when it is generated by ML model re-training to the authorized ML training MnS consumer.
	ML model training requested by consumer (clause 6.2b.2.1), ML model training initiated by producer (clause 6.2b.2.2)

	REQ- ML_TRAIN-FUN-07
	The ML training MnS producer shall have a capability allowing an authorized ML training MnS consumer to manage the training process, including starting, suspending, or resuming the training process, and configuring the ML context for ML model training.
	ML model training requested by consumer (clause 6.2b.2.1), ML model training initiated by producer (clause 6.2b.2.2), ML model joint training (clause 6.2b.2.6)

	REQ- ML_TRAIN-FUN-08
	The ML training MnS producer should have a capability to provide the grouping of ML models to an authorized ML training MnS consumer to enable coordinated inference.
	ML model joint training (clause 6.2b.1.2.6)

	REQ- ML_TRAIN-FUN-09
	The ML training MnS producer should have a capability to allow an authorized ML training MnS consumer to request joint training of a group of ML models.
	ML model joint training (clause 6.2b.2.6)

	REQ- ML_TRAIN-FUN-10
	The ML training MnS producer should have a capability to jointly train a group of ML models and provide the training results to an authorized consumer.
	ML model joint training (clause 6.2b.2.6)

	REQ-ML_SELECT-01
	3GPP management system shall have a capability to enable an authorized ML training MnS consumer to discover the properties of available ML models including the contexts under which each of the models were trained.
	ML model and ML model selection (clause 6.2b.2.3)

	REQ-ML_SELECT-02
	3GPP management system shall have a capability to enable an authorized ML training MnS consumer to select an ML model to be used for inference.
	ML models and ML model selection (clause 6.2b.2.3)

	REQ-ML_SELECT-03
	3GPP management system shall have a capability to enable an authorized ML training MnS consumer to request for information and be informed about the available alternative ML models of differing complexity and performance.
	ML model and ML model selection (clause 6.2b.2.3)

	REQ-ML_SELECT-04
	The 3GPP management system shall have a capability to provide a selected ML model to the authorized ML training MnS consumer.
	ML model and ML model selection (clause 6.2b.2.3)

	REQ-ML_TRAIN- MGT-01
	The ML training MnS producer shall have a capability allowing an authorized consumer to manage and configure one or more requests for the specific ML model training, e.g. to modify the request or to delete the request. 
	ML model training requested by consumer (clause 6.2b.2.1), Managing ML model Training Processes (clause 6.2b.2.4)

	REQ-ML_TRAIN- MGT-02
	The ML training  MnS producer shall have a capability allowing an authorized ML training MnS consumer to manage and configure one or more training processes, e.g. to start, suspend or restart the training.
	ML model training requested by consumer (clause 6.2b.2.1),
Managing ML model training processes (clause 6.2b.2.4)

	REQ-ML_TRAIN- MGT-03
	3GPP management system shall have a capability to enable an authorized ML training MnS consumer (e.g. the function/model different from the function that generated a request for ML model training) to request for a report on the outcomes of a specific training instance.
	Managing ML model training processes (clause 6.2b.2.4)

	REQ-ML_TRAIN- MGT-04
	3GPP management system shall have a capability to enable an authorized ML training MnS consumer to define the reporting characteristics related to a specific training request or training instance.
	Managing ML model training processes (clause 6.2b.2.4)

	REQ-ML_TRAIN- MGT-05
	3GPP management system shall have a capability to enable the ML training function to report to any authorized ML training MnS consumer about specific ML model training process and/or report about the outcomes of any such ML model training process.
	Managing ML model training processes (clause 6.2b.2.4)

	REQ-ML_ERROR-01
	The 3GPP management system shall enable an authorized consumer of data services (e.g. an ML training 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 6.2b.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 6.2b.2.5)

	REQ-ML_ERROR-03
	The 3GPP management system shall have a capability to enable an authorized consumer to provide to the ML Training MnS producer, a training data quality score, 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 6.2b.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 AI/ML inference function.
	Handling errors in data and ML decisions (clause 6.2b.2.5)

	REQ-ML_VLD-01
	The ML training MnS producer should have a capability to validate the ML models during the ML model training process and report the performance of the ML models on both the training data and validation data to the authorized consumer.
	ML model validation performance reporting (clause 6.2b.2.7)

	REQ-ML_VLD-02
	The ML training 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 model training and validation process.
	ML model validation performance reporting (clause 6.2b.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 (clause 6.2b.2.8)

	REQ-ML_TRAIN_PM-1
	The ML Training MnS producer should have a capability to allow an authorized consumer to get the capabilities about what kind of ML models the ML training function is able to train.
	Performance indicator selection for ML model training (clause 6.2b.2.9.2)

	REQ-ML_TRAIN_PM-2
	The ML Training MnS producer should have a capability to allow an authorized consumer to query what performance indicators are supported by the ML model training for each ML model.
	ML model performance indicators query and selection for ML model training (clause 6.2b.2.9.3)

	REQ-ML_TRAIN_PM-3
	The ML Training MnS producer should have a capability to allow an authorized consumer to select the performance indicators from those supported by the ML training function for reporting the training performance for each ML model.
	ML model performance indicators query and selection for ML model training (clause 6.2b.2.9.3)

	REQ-ML_TRAIN_PM-4
	The ML Training MnS producer should have a capability to allow an authorized consumer to provide the performance requirements for the ML model training using the selected the performance indicators from those supported by the ML training function.
	MnS consumer policy-based selection of ML model performance indicators for ML model training (clause 6.2b.2.9.4)

	REQ-MLKTL-1
	The 3GPP management system should have a capability to enable an authorized MnS consumer to discover or request all or part of the available shareable knowledge at a given MLKTL MnS producer.
	ML-Knowledge-based Transfer Learning (clause 6.2b.2.X1.2.1)

	REQ-MLKTL-2
	The 3GPP management system should have a capability for an MLKTL MnS producer to provide to an authorized MnS consumer all or part of its available shareable knowledge
	ML-Knowledge-based Transfer Learning (clause 6.2b.2.X1.2.1)

	REQ-MLKTL-3
	The 3GPP management system should have a capability enabling an authorized MnS consumer to request a MLKTL MnS producer to initiate and execute a transfer learning instance to a specified ML model or ML-enabled function
	ML-Knowledge-based Transfer Learning (clause 6.2b.2.X1.2.2)

	REQ-MLKTL-4
	The 3GPP management system should have a capability to enable an authorized MnS consumer to manage or control the knowledge request or the knowledge process or transfer learning process, e.g. to suspend, re-activate or cancel the ML Knowledge Request; or to adjust the description of the desired knowledge
NOTE: An example MnS consumers include an operator or the function that generated the request for available Knowledge
	ML-Knowledge-based Transfer Learning (clause 6.2b.2.X1.2.2)

	REQ-MLKTL-5
	The 3GPP management system should have a capability to enable an ML model or ML training function to register available knowledge to a shared knowledge repository, e.g. through a ML Knowledge Registration process
	ML-Knowledge-based Transfer Learning (clause 6.2b.2.X1.2.2)

	REQ-MLKTL-6
	The 3GPP management system should have a capability enabling an authorized MnS consumer to request the Knowledge Repository to provide some or all the knowledge available for sharing based on specific criteria
	ML-Knowledge-based Transfer Learning (clause 6.2b.2.X1.2.2)

	REQ-ML_TRAIN_CLUSTER-01
	The ML Training MnS producer should have a capability for an authorized MnS consumer to request training of a cluster of ML models as per clustering criteria associated to a set of multiple contexts from a previously trained ML model.
	ML model training for multiple contexts (clause 6.2b.2.X2)

	REQ-ML_TRAIN-PRE-01
	The ML training MnS producer should have a capability allowing an authorized ML training MnS consumer to request pre-specialized training of a ML model.
	ML Pre-specialised training (clause 6.2b.2.X3)

	REQ-ML_DIST-TRNG-01
	The ML training MnS producer should have a capability allowing and authorized consumer to provide distributed training requirements to the MnS Producer.
	Management of Distributed training (clause 6.2b.2.X5)

	REQ-ML_TRAIN_FL-1
	The ML training MnS producer should have a capability allowing an authorized consumer to discover the FL roles (FL server or FL client) in Federated Learning.
	Management of different roles in Federated Learning (Clause 6.2b.2.X6.2.1)

	REQ-ML_TRAIN_FL-2
	The ML training MnS producer should have a capability allowing an authorized consumer to provide FL training requirements to the MnS Producer.
	Management of different roles in Federated Learning (Clause 6.2b.2.X6.2.1)

	REQ-ML_TRAIN_FL-3
	The ML training MnS producer should have a capability allowing an authorized consumer to provide requirements for selecting (including adding and removing) FL clients in Federated Learning to the MnS Producer.
	Management of different roles in Federated Learning (Clause 6.2b.2.X6.2.1)

	REQ-ML_TRAIN_FL-4
	The ML training MnS producer should have a capability allowing an authorized consumer to get the performance of the global ML model on each participating FL Client.
	Management of different roles in Federated Learning (Clause 6.2b.2.X6.2.1)

	REQ-ML_TRAIN_FL-5
	The ML training MnS producer should have a capability to report the information about the contribution of each FL client to the FL process to MnS consumer.
	Management of different roles in Federated Learning (Clause 6.2b.2.X6.2.1)

	REQ-ML_TRAIN_FL-6
	The ML training MnS producer should have a capability to report the candidate FL Clients for the FL process.
	Management of different roles in Federated Learning (Clause 6.2b.2.X6.2.1)

	REQ-RL_TRAIN_01
	The ML training MnS producer should have a capability allowing an authorized MnS consumer to query if RL training is supported.
	Enabling Reinforcement Learning (6.2b.2.X7.2.1)

	REQ-RL_TRAIN_02
	The ML Training MnS producer for should have a capability to report RL types (i.e., online RL, offline RL) to an authorized consumer.
	Enabling Reinforcement Learning (6.2b.2.X7.2.1)

	REQ-RL_TRAIN_03
	The ML Training MnS producer for should have a capability to allow an authorized consumer to get the type and scope of the RL environment for which an RL model has been trained.
	Exploration in Reinforcement Learning (6.2b.2.X7.2.2)

	REQ-RL_TRAIN_04
	The ML Training MnS producer for should have a capability to allow an authorized consumer to select the type of the RL environment for which an RL model is to be trained.
	Exploration in Reinforcement Learning (6.2b.2.X7.2.2)

	REQ-RL_TRAIN_05
	The ML Training MnS producer for should have a capability to allow an authorized consumer to provide the scope of the RL environment for which an RL model is to be trained.
	Exploration in Reinforcement Learning (6.2b.2.X7.2.2)

	REQ-RL_TRAIN_06
	The ML training MnS producer should have a capability allowing an authorized MnS consumer to provide network performance requirements of performing RL training.
	Exploration in Reinforcement Learning (6.2b.2.X7.2.2)

	REQ-RL_TRAIN_07
	The ML training MnS producer should have a capability to allow an authorized MnS consumer to specify the configuration range that the RL agent is allowed to explore.
	Exploration in Reinforcement Learning (6.2b.2.X7.2.2)

	REQ-RL_TRAIN_08
	The ML Training MnS producer should have a capability to allow an authorized consumer to provide the allowed scope  for the entities to be impacted by the RL actions.
	Exploration in Reinforcement Learning (6.2b.2.X7
.2)

	REQ-ML_TRAIN_DST-01
	The 3GPP management system should enable an authorized consumer to provide information on the training dataset distribution.
	Training data statistics (clause 6.2b.2.X8)

	REQ-ML_TRAIN_DST-02
	The 3GPP management system should enable an authorized consumer to provide information on the usage of outliers in the training dataset.
	Training data statistics (clause 6.2b.2.X8)

	REQ-ML_RL_MGMT-1
	The ML training MnS producer should have a capability to provide the training conflict indication to authorized MnS consumer.
	Training Conflict Management for Reinforcement Learning (clause 6.2b.2.16.2.X)

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




	[bookmark: _Toc462827461][bookmark: _Toc458429818]End of changes




