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1
Decision/action requested

The group is asked to discuss and approval.
2
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3
Rationale

The term of ML transfer learning is used in the current use case description in TR 28.9xx [1]. It is recommended to add this term in clause 3.1 and add MLTL as abbreviation in clause 3.3.
In order to better understand ML tranfer learning, the contribution propose to add a general description.
MnS Producers should also have the ability to trigger ML transfer learning. The contribution proposes to add new use case “ML transfer learning initiated by producer”.

4
Detailed proposal

This contribution propose to add the following change in TR 28.9xx[2].
	1st Change


3.1
Terms

For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].


Transfer learning: application of of the knowledge acquired from using the ML training to perform new ML training.
	Next Change


3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

MLTL: ML Transfer learning
	 Next changes


5.1.12
ML Transfer Learning
Editor’s Note: The contentin this clause may need to be aligned with the latest version of TS28.105
Transfer learning (TL) is a technique in machine learning (ML) in which knowledge learned from a task is re-used in order to boost performance on a related task. As illustrated by figure 5.1.12.1-x, generate a new model by using transferred knowledge from a model1 for specific task. Reusing/transferring information from previously learned tasks to new tasks has the potential to significantly improve learning efficiency. 
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Figure 5.1.12.1-1: ML Transfer Learning
5.1.12.1
Description

It is known that existing ML capability can be leveraged in producing or improving new or other ML capability. Specifically, using transfer learning knowledge contained in one or more ML entities may be transferred to another ML entity. 
Transfer learning relies on task and domain similarity to deduce whether some parts of a deployed ML entity can be reused in another domain / task with some modifications. As such, aspects of transfer learning that are appropriate in multi-vendor environments need to be supported in network management systems. However, ML entities are likely to not be multi-vendor objects, i.e. it will in most cases not be possible to transfer an ML entity from function to another. Instead, the knowledge contained in the model should be transferred instead of transferring the ML entity itself. For example, the knowledge contained in an ML entity deployed to perform mobility optimization by day can be leveraged to produce a new ML entity to perform mobility optimization by night, the knowledge can be data sample characteristics. 
As such and as illustrated by figure 5.1.12.1-1, the network or its management system needs to have the required management services for ML Transfer Learning, where ML Transfer Learning refers to means to allow and support the usage and fulfilment of transfer learning between any two ML entities. 
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Figure 5.1.12.1-1: ML Transfer Learning  flow between the source MLTL
(which is the entity with the pre-trained ML entity), the target MLTL
(which is the entity that shall train a new ML entity) and the MLTL MnS consumer
(which may be the operator or another management function that wishes to trigger or control ML Transfer Learning)

5.1.12.2
Use cases

5.1.12.2.X
ML transfer learning initiated by producer
The ML transfer learning may be initiated by the MnS producer. In this case, the consumer needs to be able to set the policy to MnS producer of target ML model and MnS producer of source ML model for the ML transfer learning. Based on the indicated policy, the ML MnS producer of source ML model may then decide whether or not to execute transfe knowledge to target ML model, and the ML MnS producer of target ML model may then decide whether or not to execute transfe learning with the shared knowledge. The policy could be, for example, data similarity thresholds, data characteristic including data volume thresholds and data similarity thresholds.
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Figure 5.1.12.1-x: ML transfer learning initiated by producer
5.1.12.3
Potential requirements

REQ-MLTL-1: The 3GPP management system should have a capability enabling an authorized MnS consumer to discover the available shared knowledge from a given MLTL MnS producer according to a stated set of criteria. 

REQ-MLTL-2: The 3GPP management system should have a capability enabling an authorized MnS consumer to request a MLT MnS producer to provide some or all the knowledge available for sharing according to some stated criteria. 

REQ-MLTL-3: The 3GPP management system should have a capability for a MLTL MnS producer to report to an authorized MnS consumer on the available shared knowledge according to a ReportingCriteria specified in a request for information on available Knowledge.
REQ-MLTL-4: The 3GPP management system should have a capability enabling an authorized MnS consumer to request a MLTL MnS producer to trigger and execute a transfer learning instance to a specified ML entity or ML-enabled function. Accordingly, the MLTL MnS producer receives an instantiation of MLTL as an MLKLTJob specifying the target MLTL ML-enabled function or ML entity. 

REQ-MLTL-1: The 3GPP management system should have a capability for an authorized MnS consumer (e.g. an operator or the function/entity that generated the request for available Knowledge or for information thereon) to manage the request for knowledge or its information and subsequent process, e.g. to suspend, re-activate or cancel the MLKnowledgeRequest; or to adjust the description of the desired knowledge.

REQ-MLTL-1: The 3GPP management system should have a capability for an authorized MnS consumer (e.g. an operator or the function/entity that generated the request for MLTL) to manage or control a specific MLKLTJob, e.g. to start, suspend or restart the MLKLTJob; or to adjust the transfer learning conditions or characteristics i.e. Modify MLKLTJob attributes.

REQ-MLTL-1: The 3GPP management system should have a capability enabling an MLEntity to register available knowledge to a shared knowledge repository, e.g. through a MLKnowledgeRegistration process. 
REQ-MLTL-1: The 3GPP management system should have a capability enabling KnowledgeRepo to act as the MLTL MnS Producer to enable an authorized MnS consumer to request the shared knowledge repository to provide information on the available knowledge according to some given criteria.

REQ-MLTL-1: The 3GPP management system should have a capability enabling KnowledgeRepo to act as the MLTL MnS Producer to enable an authorized MnS consumer to request the KnowledgeRepo to provide some or all the knowledge available for sharing according to some given criteria.

REQ-MLTL-1: The 3GPP management system should have a capability enabling KnowledgeRepo to act as the MLTL MnS Producer to enable an authorized MnS consumer (e.g. an operator or the function/entity that generated the MLKnowledgeRequest) to manage the request, e.g. to suspend, re-activate or cancel the MLKnowledgeRequest ; or to adjust the description of the desired knowledge.

REQ-MLTL-1: The 3GPP management system should have a capability enabling KnowledgeRepo to act as the MLTL MnS Producer to enable an authorized MnS consumer (e.g. an operator) to manage or control a specific MLKLTJob, e.g. to start, suspend or restart the MLKLTJob; or to adjust the transfer learning conditions or characteristics.
REQ-MLTL-X1: The 3GPP management system should have a capability enabling an authorized MnS consumer (e.g. an operator) to set the ML transfer learning policy for ML training.
REQ-MLTL-X2: The 3GPP management system should have a capability to trigger ML transfer learning training based on the ML transfer learning policy.

	End of changes


