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Start of First change
[bookmark: _Toc106015855][bookmark: _Toc106098493][bookmark: _Toc134614632][bookmark: _Toc134626379][bookmark: _Toc134632601][bookmark: _Toc134633526][bookmark: _Toc134633966][bookmark: _Toc129155899][bookmark: _Hlk134626122]6.2	ML training phase
6.2.L.	ML-Knowledge-Based Transfer Learning
[bookmark: _Toc129028503][bookmark: _Toc129030032][bookmark: _Toc129155900]6.2.L.1	Description
An existing ML entity can be leveraged to  produce or improve new or other ML entity through transfer learning, a process which involves transferring an ML model form the source training function to the peer training function. However, ML entities may not be multi-vendor objects, i.e., it is not always possible to transfer an ML entity (or its portion) from one function to another. Instead, it should be only the knowledge contained in the ML entity that is transferred, in a process that may be termed as ML Knowledge-based Transfer Learning (MLKTL). The concept of knowledge here represents any experiences or information gathered by the source MLEntity through training, inference, updates, or testing. This information or experiences can be in the form of - but not limited to - data statistics or other features of the underlying ML model. So, as illustrated by Figure 6.2.l.1-1, the management system should support services for ML Knowledge-based Transfer Learning, which refers and includes all the means needed to realize transfer learning between any two ML entities based on ML knowledge in the ML entities.
[image: ]
Figure 6.2.l.1-1: ML Knowledge-based Transfer Learning (MLKL) flow between the source training function (the entity with the pre-trained ML entity), the target training function (the entity that shall train a new ML entity) and the MnS consumer (the operator or function that triggers or controls the MLKL process)
[bookmark: _Toc129028504][bookmark: _Toc129030033][bookmark: _Toc129155901]6.2.L.2	Use cases
[bookmark: _Toc129028505][bookmark: _Toc129030034][bookmark: _Toc129155902]6.2.L.2.1	Discovering sharable Knowledge
For the transfer learning, it is expected that the source MLEntity shares its knowledge with the target MLEntity, either simply as single knowledge transfer instance or through an interactive transfer learning process. The 3GPP management system should support means for an MnS consumer to discover this potentially shareable knowledge as well as means for the producer of MLKL to share the knowledge with the MnS consumer. 
[bookmark: _Toc129028506][bookmark: _Toc129030035][bookmark: _Toc129155903]6.2.L.2.2	Knowledge sharing and transfer learning
The transfer learning may be triggered by a MnS consumer either to fulfil the learning for itself or for the learning to be accomplished through another ML Training function or MLEntity. MLKL does not involve sharing the MLEntity or parts thereof but implies the means and services to enable the sharing of knowledge contained within the ML entity. The 3GPP management system should support the capabilities needed to realize the ML Knowledge transfer learning process. 
Specifically, the 3GPP management system should support capabilities for an MnS consumer to request and receive sharable knowledge as well as means for the producer of MLKL to share the knowledge with the MnS consumer or any stated target ML Training function (as specified by the MnS consumer). Similarly, the 3GPP management system should support capabilities for an MnS consumer to manage the MLKL  process and the related requests associated with transfer learning between two ML entities or between the two ML entities and a knowledge repository.
[bookmark: _Hlk128661849][bookmark: _Hlk128661774]Note that, the use case and requirements here focus on the required management capabilities. The implementation of the knowledge transfer learning processes are implementation details and are out of the scope here.
6.2.L.3	Requirements for ML Knowledge Transfer Learning
Table 6.2.L.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-MLKL-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. 
	Knowledge sharing and transfer learning  (clause 6.2.L.2.2)

	REQ-MLKL-2
	the 3GPP management system should have a capability enabling an authorized MnS consumer to discover the available sharable knowledge from a given MLKL MnS producer (e.g., a training function or a knowledge repository) according to a stated set of criteria. 
	Discovering sharable Knowledge (clause 6.2.L.2.1)

	REQ-MLKL-3
	the 3GPP management system should have a capability enabling an authorized MnS consumer to request a MLKL MnS producer to provide some or all the knowledge available for sharing according to some stated criteria. 
	Discovering sharable Knowledge (clause 6.2.L.2.1)

	REQ-MLKL-4
	the 3GPP management system should have a capability enabling an authorized MnS consumer to request a MLKL MnS producer to trigger and execute a transfer learning job instance to a specified ML entity. 
	Discovering sharable Knowledge (clause 6.2.L.2.1)

	REQ-MLKL-5
	The 3GPP management system should have a capability enabling an authorized MnS consumer (e.g., an operator or a managed function/entity) to manage the requests or jobs on MLKT e.g., to suspend, re-activate or cancel the ML Knowledge request; or to adjust the description of the desired knowledge, or to adjust the transfer learning conditions or characteristics
	Knowledge sharing and transfer learning  (clause 6.2.L.2.2)
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