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1 Discussion
This KI is related to WT#2 below:
[bookmark: _Hlk143530336][bookmark: _Hlk143530231]WT2:  Study whether and what potential enhancements are needed to enable 5G system to assist in collaborative AI/ML operation involving 5GC/NWDAF and/or AF for “Vertical Federated Learning (VFL)”. The work will be based only on and limited to the scope of justified use cases. 

NOTE F: RAN and UE aspects are out of scope. Solutions based on interactions between the application client and 5GS are out of scope. The necessary communication between AF and UE application client to support the collaborative AI/ML operation is understood as no normative procedure impact. Horizontal FL procedure defined in R18 should be taken into account and reused whenever possible.
NOTE G: coordination with SA6 is required.
The Horizontal Federated Learning(HFL) process was supported in R18 TS 23.288. So the first job in R19 is to find scenario(s) that the HFL can not support but VFL is a feasible solution. Modifications or reuse of Horizontal FL procedure in R18 should be the first priority of identified use cases.
After identifying necessary use cases of VFL, some enhancement of existing procedures, NF function, data collection, ML model performance indicator and signalling would be necessary.


START OF CHANGES
5.x Key Issue #x: Enhancement of Federated Learning process

This section shall identify potential use case(s) of VFL at first. The use case(s) present shall not include RAN and UE. Details of use cases and justifications for the necessity of adopting VFL to the use case(s) will be provided in this section. In particular, this section may include:

- The aim of use case(s),which includes:
- the problem(s) existing in 5GC and why they need to be solved and/or 
- optimization of functionalities in the existing 5GC and why they need to be optimized


- Justifications on the necessity of using VFL and reasons why reuse or modifications of the Federated Learning process in TS 23.288 are not feasible.

NOTE X:  Modifications or reuse of Horizontal FL procedure in R18 should be the first priority of identified use cases.
Based on the necessary use cases identified above, some enhancements may be necessary to support VFL, this may include:
-Whether enhancement of data collection(e.g. ground truth data, training data) for local ML model training is needed
- How to deal with extra information (e.g. gradient, loss) exchange in VFL between NWDAFs and AFs and/or among NWDAFs.
-How to enhance the federated learning procedures(e.g. Severs and Clients selection for VFL)
-Whether more ML model performance indicators to rate the trained local/global models is needed. The requirement depending on the type of predicted output(i.e. discrete or continuous data) of ML models of each use case.
NOTE Y:  The work of VFL can only be initiated since there are necessary use case(s) of VFL identified.

END OF CHANGES


