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Abstract: It is proposed to add a use case for using VFL for HR roaming scenarios.   
1. Introduction
In an attempt to expand the possible collaborations for training processes in NWDAF architecture, the 3GPP SA2 Working Group is discussing the proposal of studying in R19 in Work Task 2 of R19 AIML Study Item the investigation of collaborative AIML process involving 5GC/NWDAF and/or AF for Vertical Federated Learning.  
2. Discussion
It has been defined in R18 that the NWDAF architectural enhancements for the support of data or analytics exchange among operators as in TS 23.288. A NWDAF with the Roaming Exchange capability (RE-NWDAF) has been defined and interactions among NWDAFs from different operators can happen between the RE-NWDAFs of such operators. The R18 advances include support for both local break out and home routed roaming scenarios. R18 also defines that for HR roaming scenarios H-PCF may consume analytics from V-PLMN in order to take decisions related to policies of outbound roaming UEs. 
As per current specification, when HPLMN and/or VPLMN generate analytics for home routed roaming, it is assumed that the ML Model trained and being used by the RE-NWDAFs (or other NWDAF within each PLMN) has been trained with data from the local PLMN. Each PLMN therefore has its own data distribution (i.e., set of characteristics that define the collected data) when training their models. 
In HR Roaming scenarios this poses the issue that network QoS data (e.g. RAN related data from OAM) is in the control of one PLMN (i.e., VPLMN), while ground truth data (e.g., in the case of generating service experience analytics) is under control of the HPLMN (e.g., the actual MOS experienced by the application when generating service experience analytics). 
However, PLMNs in different regions may not be able to share the data between each other (e.g. due to the law). In this case, the current analytic in HR roaming cannot work well. 
Vertical federal Learning could be a possible way to solve this without data exchanging in roaming case. It is proposed to add a use case for VFL between NWDAFs 
 
3. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-84.

* * * * First change (ALL NEW TEXT) * * * *
[bookmark: _Toc519004414]5.1.y	Use Case #y: VFL between NWDAFs in Different PLMNs - VFL Supporting Analytics Generation in HR Roaming Scenarios
[bookmark: _Toc155796955]5.1.y.1	Description
In Rel-18, a NWDAF with the Roaming Exchange capability (RE-NWDAF) has been defined and interactions among NWDAFs from different operators can happen between the RE-NWDAFs of such operators. RE-NWDAF can and only RE-NWDAF can invoke the service for roaming data collection. It is also defined that for HR roaming scenarios H-PCF may consume analytics from V-PLMN in order to take decisions related to policies of outbound roaming UEs. 
However, PLMNs in different regions may not be able to share the input data between each other (e.g. due to the law). In this case, the current analytic in HR roaming cannot work well. Additionally, current Horizontal Federated Learning mechanisms require the ML Model to be shared among the training entities, which is also not possible in this roaming scenario.
Therefore, principles of Vertical federal Learning, such as sample alignment could be a possible way to solve this without data exchanging in roaming case.
NOTE 1: The data exchange among operators is restricted to alignment information
[bookmark: _GoBack]NOTE 2: Only sample alignment will be studied in the context of this use case

* * * * End of changes * * * *
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