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Abstract of the contribution: The contribution proposes the key issue for WT#2 on supporting Vertical Federated Learning (VFL) in 5GC.
1. Introduction
The SID on Core Network Enhanced Support for Artificial Intelligence (AI)/Machine Learning (ML) (SP-231800) includes WT#2 as follows:
· 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 7: 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 8: coordination with SA6 is required.

Based on the above description, the key issue for WT#2 is proposed.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-84.
* * * Start of Change * * * *

5.x
Key Issue #x: Supporting Vertical Federated Learning in 5GC
5.x.1
Description

In Rel-18, Horizontal Federated Learning (HFL) among multiple NWDAFs has been studied and specified, where the FL Server NWDAF obtains and aggregates the local ML models trained by different FL Client NWDAFs using different local data sets which share the same feature space (e.g. same types of input data) but differ in sample spaces (e.g. UE IDs, AoIs).
Vertical Federated Learning (VFL) among multiple NWDAFs, where the FL Server NWDAF obtains and aggregates the local ML models trained by different FL Client NWDAFs using local data sets which have different feature spaces (e.g. different types of input data) for the same samples (e.g. UE IDs, AoI), may also be useful depending on applicable scenarios. Similarly, VFL involving the NWDAF(s) and AF(s) may also be considered.
Regarding support of VFL in 5GC, the following aspects are to be studied:
-
Identify use cases for VFL among multiple NWDAFs and/or VFL involving the NWDAF(s) and AF(s).
-
Whether and how to support VFL among multiple NWDAFs and/or VFL involving the NWDAF(s) and AF(s), including e.g.:

-
discovery and selection of FL Server and FL Client NWDAF and/or AF for VFL.

-
how to initiate and maintain the VFL process between NWDAFs or between the NWDAF and AF for VFL.
NOTE 1:
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 VFL is understood as no normative procedure impact. Horizontal FL procedure defined in Rel-18 is to be taken into account and reused whenever possible.
NOTE 2:
Coordination with SA6 is required for VFL involving the NWDAF(s) and AF(s).
* * * End of Change * * * *
