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Abstract: It is proposed to add use case in VFL between AFs with assistance of 5GC. 
1. Introduction/Discussion
Federal Learning enable the ML entities to train models without exchanging/sharing the local data set, especially for those scenarios that dataset can’t share with others because of the critical issues, such as data privacy, data security, data access rights. 
In release 18, Horizontal Federated Learning is supported by the multiple NWDAFs containing MTLF and the local data set in different NWDAFs have the same feature for different samples (e.g., UE IDs). However, in other cases, different entities may have different feature for the same samples, especially for the AFs. 
Different AF may belong to different areas, such as industrial Internet, Internet of Vehicles, smart finance, smart education, smart cultural travel, the data they have probably is different. However, the users of them may have intersection, one UE may both user of the AF1 and AF2.  
Some owners of the AF (e.g. different companies) may have partnerships and create business alliance. The companies in the alliance may need to do AIML together without sharing the local data with others because of data privacy. 
Considering that different AFs may have different types of data, horizontal federated learning is not possible because horizontal federated learning requires participants to train ML model using data from the same feature space
Based on the above discussion, the Vertical Federated Learning could be a possible way. There is no restriction about feature space (data) AF using and only require the participants to use data on the same object, which also called samples alignment. For example, if the analytic target is UE, the AFs shall use the data of the same UE. And this could be done with the assistance from 5GC, because 5GC has all UE information. It is proposed to add a use case for VFL between AFs with assistance of 5GC as described above.
2. Text Proposal
* * * * First change (ALL NEW TEXT) * * * *
5.1.x	Use Case #X:  VFL between AFs with assistance of 5GC 
5.1.x.1	Description
Federal Learning enable the ML entities to train models without exchanging/sharing the local data set, especially for those scenarios that dataset can’t share with others because of the critical issues, such as data privacy, data security, data access rights. 
In 5G system, there are many AFs which may belong to different companies. In some areas, such as industrial Internet, Internet of Vehicles, smart finance, smart education, etc. Some companies may have partnerships and create business alliance. The companies in the alliance may need to do AIML together without sharing the local data with others because of data privacy. 
Considering that different AFs may have different types of data, horizontal federated learning is not possible because horizontal federated learning requires participants to train ML model using data from the same feature space
Based on the above discussion, the Vertical Federated Learning could be a possible way. There is no restriction about feature space (data) AF using and only require the participants to use data on the same object, which also called samples alignment. For example, if the analytic target is UE, the AFs shall use the data of the same UE. And this could be done with the assistance from 5GC, because 5GC has all UE information.
NOTE:  This use case will only focus on the sample alignment assisted by 5GC. The data handling in application layer is out of scope.
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Figure X.1.1-X: 5GC assist AF alliance in Vertical Federated Learning Tasks

* * * * End of change * * * *
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