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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TR 28.908-010 “Study on Artificial Intelligence/Machine Learning (AI/ ML) management”.
3
Rationale
This pCR is to add the UC and potential requirements on AI/ML modular approach. 
4
Detailed proposal
	Start of modification


5
Use cases, potential requirements and possible solutions

5.8
AIMLEntity Capability Discovery and Mapping

5.8.2
Use cases

	First modification


5.8.2.N
Suport for AI/ML Entity modularity – joint training of AIMlEntites
Besides the discovery of the capabilities of AI/MLEntities, services are needed for identifying which AI/ML capabilities shall be used in specific use case and how. The TS 28.105 defines the inferenceType which  indicates the type of inference, i.e., the use case that the AI/ML model supports. This indicator may be represented by the MDA type (see TS 28.104 ), Analytics ID(s) of NWDAF (see TS 23.288 ), types of inference for RAN-intelligence, and vendor's specific extensions. 

In order to address complex use cases, applying multiple, cooperative AI/ML Entities might be necessary. There are different ways in which the AI/ML Entities may cooperate. An example is the case where the output of one AI/ML Entity can be used as input to another AI/ML Entity forming a sequence of interlinked AI/ML Entities. Another example is the case where multiple AI/ML Entities provide the output in parallel (either the same output type where outputs may be merged (e.g., using weights), or their outputs are needed in parallel as input in the automation process or as input to another AI/ML Entity. Such modular approach in building a single ML enabled solution for a given use case facilitates the reusability of AI/ML Entities in different use cases. Furthermore, it facilitates the replacement, changes and improvements of individual AI/ML Entities within complex use cases.

Based on the use case complexity, a single or multiple AI/ML Entities may be needed in order to provide a complete solution for a given use case. For simple use cases, it may be sufficient to apply only a single AI/ML Entity. For complex use cases or vendor specific extensions, multiple AI/ML Entities need to be employed in potentially cooperative way, e.g., AI/ML Entities employed in sequence, parallel or any structure thereof. Given the complexity of the required mapping between the use cases and potentially multiple AI/ML Entities, services should be supported to facilitate this mapping, e.g., determination if the specific use case can be reliazed by a single AI/ML Entity or a group of AI/ML Entities, configuration of individual AI/ML Entities based on their interdependencies in the group, enabling  joint training of interdependent AI/ML Entities, etc. 
	Next modification


5.8.3
Potential requirements

REQ-MLCAP-1 The 3GPP Management system should have a capability for an authorized consumer to request the AI/ML MnS Producer for the capabilities of existing AI/MLEntities available within the provider of AI/ML inference.
REQ-MLCAP-2 The AI/ML MnS Producer shall have a capability to report to an authorized consumer the capabilities of an AI/MLEntity as a decision described as a triplet <object(s), parameters, metrics> with the entries respectively indicating : the object or object types for which the AI/MLEntity can undertake optimization or control; the configuration parameters on the stated object or object types, which the ML app optimizes or controls to achieve the desired outcomes; and the network metrics which the ML app optimizes through its actions.
REQ-MLCAP-3 The AI/ML MnS Producer shall have a capability to report to an authorized consumer the capabilities of an AI/MLEntity as an analysis described as a tuple <object(s), characteristics> with the entries respectively indicating : the object or object types for which the ML app can undertake analysis; and the network characteristics (related to the stated object or object types) for which the ML app produces analysis.
REQ-MLMOD-1 The 3GPP Management system should have a capability for an authorized consumer to request the training of a group of AI/ML Entities working together to address specific use case.
REQ-MLMOD-2 3GPP management system shall have the capability to enable an authorized consumer to manage and configure multiple training processes, e.g., to start, suspend or restart the training; or to adjust the training conditions and/or characteristics based on the AI/ML Entity group.
REQ-MLMOD-3 The AIMLT MnS producer shall have a capability to provide the AI/ML Entities group training result (including the location of the trained AI/ML Entities in the group) to the consumer.
5.8.4
Possible solutions
The IOC AIMLTrainingRequest represents the AI/ML model training request that is created by the AI/ML training MnS consumer. In order to support joint training of a group of AI/ML entities this IOC needs to capture the information on the AI/ML entities group and the relation among the AI/ML entities, i.e. AIMLEntityGroupProfile datatype. Such dataType may contain following attributes: 
· AIMLEntityGroup ID- Unique identity value identifies the AIMLEntity group instance.
· JointTrainingIndicator - which indicates if the AIMLEntity group instance needs to be trained (perform joint training of AIMLEntities in the group)
· Levels - An integer range (1, n) that indicate the AIMLEntity group has n levels, where an integer in the range indicates a specific level, starting from 1. Each level would consist of an AIMLEntity. The output data of one level are used as the input data of the next level.  
· Parallels- An integer range (1, m) that indicate the series of the paralell AIMLEntities inside a given level, starting from 1.  The output data of paralell AIMLEntities inside a given level are used as the input data of the next level.
· expectedRunTimeContext – This may include information related to specific extraction, transformation, and load of data as input to a specific AIMLEntity inside a given level and parallel.
·  AI/MLEntitiyID- inside a given level and parallel
If multiple ML models need to be trained jointly (in relation which each other) the MnS producer needs to start the training based on the information obtained in the AIMLEntityGroupProfile. The AI/ML training MnS producer instantiates multiple AI/MLTrainingProcess MOI(s) that are responsible to perform the followings:

-
collects data for training, taking into account the inter-relation among AIMLEntities in the AIMLEntityGroupProfile, e.g., if output of first AIMLEntity is used as input to the second AIMLEntity, the data for training of the second model needs to be collected accordingly,

-
prepares the training data for each AIMLEntity in the group, based on the information in AIMLEntityGroupProfile. I.e., based on expectedRunTimeContext contained in AIMLEntityGroupProfile the specific extraction, transformation, and load of data as input to a specific AIMLEntity inside a given level and parallel needs to be performed.

-
trains the AI/ML Entities based on the JointTrainingIndicator.

5.8.5. Evaluation 
The solution described in clause 5.8.4 is consistent with the AIMLTrainingRequest IOC and enhances it in order to support joint training of a group of AI/ML entities. The new attributes added to the AIMLTrainingRequest IOC are to configure the joint training of a group of AI/ML entities. It is a fully NRM-based approach, and reuses the existing provisioning MnS operations. It  provides the means to facilitate both capturing the information on the group of AI/ML entities working together to address specific use case, as well enabling the configuration of joint training of such group of AI/ML entities using the consistent NRM-based approach.

	End of modifications



