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1. Proposal
It is proposed to agree the following use case into TR 23.700-84. 
* * * First change * * * *
[bookmark: _Toc492719432]X	Use Cases
[bookmark: _Toc462658743]5X.x.2.xX	Use Case #X: NWDAF supported observed service experienceuser experience analyticsevaluation based on VFL
5.x.2.x.1 x.x.1	 Description
When NWDAF provides observed service experience analytics, as in other analytics that require input data from the AF, policies in the PLMN and or the AF may prevent raw data to be exchanged directly between NWDAF and an external AF, as NWDAF is in the PLMN and the AF is outside the PLMN and the user data has high privacy protection needs. VFL can be very helpful to break the data isolation and enable joint training between NWDAF and AF.

The use case for observed service experience analytics is illustrated as follows. User experience evaluation can be very important for network. It provides the real user feedback to the network so that the network could self-optimize and offer customized services according to the true user needs. In this area, 5GC/NWDAF could help. Due to the issue of data privacy, the AF and 5GC NWDAF may not be able to exchange the data directly. Horizontal Federated Learning between AF and NWDAF does not apply for this use case as the data available (Features) between the AF and NWDAF will be different. By leveraging VFL technology with the situation that the datasets of distributed nodes, i.e., between NWDAF and AF, have different features, NWDAF and AF can jointly participate to train an ML model for observed service experience. train a model for user experience evaluation together with AF, which predicts the user experience accurately. Then the network may adjust its policy to achieve better performance.
NWDAF and AF would collect their local training data, respectively (e.g., access speed, network access delay for NWDAF, stall time, frame rate for AF). And they would do inference after the training respectively to generate the final result. The data has different features where VFL could be applied to. NWDAF and AF perform VFL to get the prediction results. 
Two scenarios are identified in this case:
Scenario 1: NWDAF takes control of the training process, and has the labels of the training data; 
Scenario 2: AF takes control of the training process, and has the labels of the training data.
NOTE X: This use case is applicable only if the AF is capable of participating in VFL procedure as a training entity. AF ML model training specification is out-of-scope.
NOTE Y: This use case is also applicable for other analytics where AF and NWDAF can collaborate, e.g., DN Performance Analytics.

The results can be beneficial to the followings:
- 5GC NFs could adjust their policy for better user experience;
- RAN could reserve resources for higher QoS;
- OAM could optimize the network behaviour for leveraging resources;
And more
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