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[bookmark: _Toc462478989][bookmark: _Hlk154651783]Abstract of the contribution: This paper proposes a new use case on WT#2 for Vertical Federated Learning.
1	Discussion
Based on the last SA#102 Plenary meeting of the approved R19 FS_AIML_CN (SP-231800), this paper proposes a use case related to WT2.
	· [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. 



2. Proposal
It is proposed to adopt the following text in TR 23.700-84.

[bookmark: _Toc93073650]		* * * * Start of Changes (All new text)  * * * *
[bookmark: _Toc435670433][bookmark: _Toc436124703][bookmark: _Toc509905226][bookmark: _Toc510604403][bookmark: _Toc22214904][bookmark: _Toc23254037]5.1.X	Use Case #X: Vertical Federated Learning for Member UE Selection Assistance.
[bookmark: _Toc22214905][bookmark: _Toc23254038]5.1.X.1	Description
In Release 18, the 5GC supports a new service for member UE selection assistance to help Application Functions (AF) with determining candidate UEs based on filtering criteria provided by the AF. The procedure is described in detail in clause 4.15.13in TS 23.502.
Figure 1 illustrates some aspects of the member UE selection procedure. 
The AF provides UE1-UE7 as the target UEs, along with some filtering criteria to the 5GC. 
The 5GC uses the filtering criteria to determine a list of candidate UEs that can be potentially used by the application function. In the example, 5GC determines that candidate UEs are UE1-UE5.
The application may then select UEs from the candidate UE list. In the example, the application function selects UE1, UE2 and UE3.




Figure 1. Example 1 of Member UE Selection Assistance by 5GC.
The 5GC may benefit from the knowledge of which UEs were actually selected by the AF from the list of candidate UEs, to further refine the member selection assistance procedure. The 5GC (e.g., an NWDAF) may build a ML model that uses data from the AF, including feedback about selected UEs from the candidate UEs, and train this model to optimize the member UE selection assistance service.
In a second example shown in Figure 2, two application functions use the member UE selection assistance service with the 5GC to help select UEs for their application traffic.


Figure 2. Example 2 of member UE selection assistance by 5GC.
The application functions AF1 and AF2 request from the 5GC to assist with member UE selection, providing each a list of target UEs and one or more filtering criteria. AF1 and AF2 may have a subset of UEs from the two target UE lists, that are common in both member UE selection assistance requests. In the example, UE5, UE6 and UE7 are common UEs provided in the requests from AF1 and AF2.
In this case, the 5GC may provide these common UEs in the candidate UE list, which can be selected by both Application functions afterwards. It may be that the resources required from the common UEs (UE5-UE7 in the example) to exchange traffic related to AF1 and AF2 cannot be fulfilled together or are not optimal. In this scenario, the 5GC may benefit from learning about AF1 and AF2 selections of UEs from the candidate lists of UEs, together with other information regarding the member UE selection assistance requests, to be able to provide a more educated recommendation for member UE selection assistance for both AF1 and AF2.
In fact, the 5GC may build a ML model for the member UE selection assistance process, to be trained with collaboration from AF1 and AF2, e.g., using their feedback data about selected member UEs.
In the outlined case above, the 5GC, i.e., NWDAF can train a joint ML model for member UE selection assistance service to application functions AF1 and AF2. The NWDAF would collect data from AF1 and AF2 (e.g., feedback about selected UEs from candidate UE list, member UE selection request information, filtering criteria, target list of UEs and so on). The data has different features, where VFL could be applied to (e.g., different application functions AF1 and AF2 or different filtering criteria and so on) with common samples which may be represented by the common UEs provided by application function requests. The NWDAF may build a global model to train for both AF1 and AF2 using the VFL approach.

* * * * End of Changes * * * *
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