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Abstract of the contribution: This contribution proposes conclusions for KI#2 based on the NWM report.
1. Discussion 
This contribution proposes conclusions for KI#2 based on the NWM report.
2. Proposal
[bookmark: _Toc524945853]It is proposed to adopt the following changes into TR 23.700-84.   

[bookmark: _Toc165103823][bookmark: _Toc155796954][bookmark: _Hlk155859225]*** Start of changes (ALL NEW TEXT) ***

8.x	Key Issue #2: 5GC Support for Vertical Federated Learning
The below conclusions are proposed as basis for normative work.

On new VFL entities:
-	VFL Server, VFL Client, VFL Active Participant and VFL Passive Participant as defined in cl. 3.1 are all specified during normative work.
-	Only one VFL server may exist for each VFL process. The VFL server may have role of VFL Active Participant.
-	All VFL Passive Participants and VFL Active Participants not acting as VFL Server shall act as VFL Clients.
-	NWDAF and AF are the only NFs that may act as any of the above new entities.

On registration and discovery of VFL entities:
-	A new VFL capability is defined for NWDAF and AF profiles indicating support for VFL and the type of VFL entity.
-	NWDAF and AF with VFL capabilities register their profiles with NRF.
-	The discovery of VFL entities is triggered by the VFL server by invoking the Nnrf_NFDiscovery_Request service operation from NRF (via NEF for untrusted AF acting as VFL server) leveraging the VFL new capability.

On VFL preparation aspects:
-	A new data alignment service for samples and features is specified during normative work for NWDAF, NEF and AF. Sample alignment is mandatory for each VFL process and feature alignment is optional.
-	Additional information for VFL preparation may be optionally collected by the VFL server from the VFL clients to guarantee the training requirements can be met. The service Nnwdaf_MLModelTraining can be reused and new services are specified for NEF and AF.
-	The selection of VFL clients is performed by the VFL server in coordination with the VFL clients using the results of the discovery operation, the data alignment, and optionally additional information.

On the VFL process:
-	Each VFL process comprises VFL training and VFL inference phases and it is associated to an analytics ID. 
-	An identifier is allocated by the VFL server, which is used to correlate the participants during the VFL process.
-	The VFL server initiates the VFL training and VFL inference phases with the selected VFL client(s). 
-	If an untrusted AF is involved in VFL process, NEF should be involved in the VFL process and protect the network and its information (i.e., control of VFL client selection, control the exchange of all intermediate results and gradients, control of data exchange for inference operations, etc.)
-	The VFL server can aggregate and concatenate intermediate results from VFL client(s) based on its own ML model or algorithm.
-	VFL clients may share intermediate data with each other as part of the VFL training and inference phases.
-	VFL inference phase should be triggered by a subscription or request for analytics to NWDAF from an analytics consumer without knowledge of the VFL process. NWDAF delivers analytics to the consumer after VFL inference takes place. Two scenarios are specified:
-	For NWDAF acting as VFL server, NWDAF triggers the VFL inference phase after receiving the subscription or request for analytics and delivers the analytics to the consumer.
-	For AF acting as VFL server, NWDAF requests AF (via NEF) to trigger the inference process and AF provides the inference result to NWDAF (via NEF). NWDAF then delivers the analytics to the consumer.
-	New training services are required for NEF and AF and new inference services are required for NWDAF, NEF and AF. To support VFL training at NWDAF, existing Nnwdaf_MLModelTraining can be enhanced.

*** End of changes ***
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