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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 sharing	Comment by Stephen Mwanje (Nokia): Comments from tomoki
I believe it is necessary to clarify what knowledge is being shared. If each vendor provides different types of knowledge, this function may not be effective.
・What is the relationship with the regular training function (clause 6.2.1)? Won't it cause confusion to have multiple training functions?
・What is the “MLKnowledgeRegistration” process referred to in REQ-MLKTL-1? The description of this process seems to be lacking.
[bookmark: _Toc129028503][bookmark: _Toc129030032][bookmark: _Toc129155900]6.2.L.1	Description
Federated Learning (FL) may be used to train ML entities based on distributed data, e.g., as proposed for NWDAFs in TS23.288. It is proposed between one NWDAF containing MTLF acting as FL server (called FL server NWDAF for short) and multiple NWDAFs containing MTLF acting as FL client (called FL client NWDAF for short). In the same way, an ML entity A can be leveraged to  produce or improve another ML entity B through what is called transfer learning. Both processes involve transferring information about an ML model from the source training function (e.g., the FL clients) to the peer training function (e.g., the FL server). In most cases the transferred information is the ML entity but in many cases ML entities may not be multi-vendor objects that can be shared among multiple entities e.g., among different NWDAFs. Accordingly, only the learned knowledge and not the ML entities should be exchanged. 
Knowledge is the aggregate of experiences gathered by the source MLEntity through training, inference, updates, or testing. These experiences can be in the form of - but not limited to - statistical distributions or regression functions. So, as illustrated by Figure 6.2.l.1-1, the management system should support services for sharing ML Knowledge, which refers and includes all the means needed to realize exchange of learned knowledge between any two ML entities. Through this means, the training functions (including multi-vendor functions, like different NWDAFs) can exchange the knowledge e.g., statistics,  regression functions or decision matrices which avoids the need to exchange ML entities.
[image: ]
Figure 6.2.l.1-1: Management of ML Knowledge sharing between the source training function (the function with the pre-trained ML entity), the target training function (the function that shall use the learned ML knowledge) and the MnS consumer (the operator or function that triggers or controls the ML Knowledge sharing 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
It is required that the source MLEntity shares its knowledge with the target MLEntity, either simply as single knowledge sharing instance or through an interactive process. This may be discovered from the source training function or from registry where such knowledge is registered beforehand. The 3GPP management system should support means for an MnS consumer to discover this potentially shareable knowledge as well as means for the MnS producer (e.g., a training function) to share the knowledge with the MnS consumer. 
[bookmark: _Toc129028506][bookmark: _Toc129030035][bookmark: _Toc129155903]6.2.L.2.2	Knowledge sharing 
The Knowledge sharing may be triggered by a MnS consumer either to fulfil the learning for itself (e.g., in federated learning) or for the learning to be accomplished through another ML Training function or MLEntity. MLKTL 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 process of sharing the ML Knowledge between the training MnS producer and an authorized MnS consumer. 
Specifically, the 3GPP management system should support capabilities for an authorized training MnS consumer to request and receive sharable knowledge as well as means for the training MnS producer 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 Knowledge sharing process and the related requests.
6.2.L.3	Requirements for ML Knowledge Transfer Learning
Table 6.2.L.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-MLKTL-1
	The 3GPP management system should have a capability enabling an MLEntity to register its ML knowledge that is available for sharing (such as regression function or statistics). 
	Knowledge sharing and transfer learning  (clause 6.2.L.2.2)

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

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