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1. Introduction
[bookmark: _Hlk160055910]To train a ML model may request distributed datasets with different set of features. For example, two different companies in the same city, one is a bank, and the other is an e-commerce company. Their user sets are likely to contain most of the residents of the area, so the intersection of their user space is large. However, since the bank records the user’s revenue and expenditure behavior and credit rating, and the e-commerce retains the user’s browsing and purchasing history, their feature spaces are very different. That is distributed datasets have different set of features. In addition, the user may shop at different locations when using apps on a mobile phone, e.g. home, shopping center, company. Suppose a prediction model for product purchase is required based on the user, product information, and shopping habit, etc. That is train a ML model for the prediction product purchase by using the distributed datasets with different set of features.
Vertical Federated Learning (VFL) can be used to train such a ML model for product purchase prediction with the distributed datasets and different set of features. The UE at the bank and the UE for the e-commerce company (e.g. mobile phone) are the physical entities. The AI/ML Enablement Clients deployed on these UEs are the VFL members for a VFL process to train the ML model.
Supporting VFL at enablement layer is one key issue in SA6 Release 19 study, sample and feature alignments between domains are the main study aspects. To enable an AI/ML Enablement Server coordinate a VFL process between domains e.g., involving applicaiton layer FL among multiple UE(s), the following aspects need be taken into consideration:
· How the AI/ML Enablement Server get the information (datasets and features, etc.) of VFL members (e.g., UE(s) at different domains)? 
· How the AI/ML Enablement Server utilize the obtained information (e.g., information on datasets and features) to coordinate a VFL process between domains?
Thus, mechanism on getting information of VFL members between domains, and coordinating a VFL process involing multiple UEs according to the obtained informaiton (e.g., information on sample and features) need to be studied.
2. Reason for Change
To enable an AI/ML Enablement Server coordinate a VFL process in enablement layer, involing multiple UEs in different domains, getting and utilize information of VFL members between domains is necessary to be studied.
3. Conclusions
This pCR proposes solution on getting information of VFL members between domains, and coordinating a VFL process in enablement layer involing multiple UEs according to the obtained information (e.g., information on sample and featurs).
4. Proposal
It is proposed to agree the following changes to 3GPP 23.700-82 V0.2.0.


[bookmark: _Toc148432738][bookmark: _Toc148438420]* * * First Change * * * *
[bookmark: _Toc151544834]8.0	Mapping of solutions to key issues
Table 8.1-1: Mapping of solutions to key issues
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* * * Next Change * * * *
8.X3	Solution #X3: Supporting VFL in Enablement Layer  
8.X3.1	General
The following clauses specify procedures, information flows and APIs for KI#4 to support VFL among Application Layer multiple UEs.
Pre-conditions:
-	VFL member (e.g. AI/ML Enablement Client which is deployed to an UE) has dataset or can access to data sources or is able to collect data from data producers for the AI/ML operations.
8.X3.2	Procedure

  
Figure 8.X3.2-1: Procedure for supporting VFL in Enablement Layer
0. VFL members (AI/ML Enablement Clients which are deployed on UEs) registered their VFL profile to the AI/ML Enablement Server (or A-ADRF). The VFL members may update their status or informaiton in their VFL profile to the AI/ML Enablement Server (or A-ADRF).
1. Consumer (e.g. VAL Server) sends request to the AI/ML Enablement Server for train ML model. 
2. After receiving the request from the consumer, the AI/ML Enablement Server determines that VFL training between domains is needed based on request from the consumer (if the request on VFL been provided in step 1) or local configuration (according to the requirements from the consumer on the AI/ML operations).
3. The AI/ML Enablement Server gets VFL members information and sends ML model training capability evaluation request to the VFL members (AI/ML Enablement Clients which are deployed on UEs). The request message may include e.g. test task, requirements on available time for support VFL operations, available features of the dataset from the UE, available data sources, domains of the datasets at the UE. 
4. The VFL members evaluate their capability and availability to join the VFL training process. The VFL members (AI/ML Enablement Clients which are deployed on UEs) run the test task contained in the request in step 5a and judge whether it will join the VFL process.
NOTE:	The procedures for data collection from UE need to take user consent into account.
5. The VFL members (AI/ML Enablement Clients which are deployed on UEs) send response to the AI/ML Enablement Server. The response message includes the decision on whether to join the VFL training process or not, with the reason if not join or with test result if join.
Editor’s Note:	Whether to seperate step 2,3,4 for the Training Capability Evaluation from this procedure and defined as separate procedure is FFS.
6. The AI/ML Enablement Server determines the VFL members for this VFL training process based on the information received in steps 3 and 5. The criteria used by the AI/ML Enablement Server include:
· Available data for the same sample among the VFL members
· Feature alignment of the sample/datasets among the VFL members 
· Available time of the VFL members for support the VFL training operations 
· Capability of the VFL members for the VFL training operations
Editor’s Note:	It’s FFS the usage of above parameters is required.
7. The AI/ML Enablement Server coordinates the selected VFL members to perform VFL training operations for the VFL process. The procedure for the coordination process is similar as that in the solutions to KI#3 for FL.
7a.	The AI/ML Enablement Server may report to the consumer with the intermediate training status. The consumer may adjust its request on the ML model.
8. The AI/ML Enablement Server sends response to the consumer. The response message may contain rtrained ML model.

*** End of Changes ***
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