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Abstract: Proposal about Key Issue #9 of FL member selection.
1. Discussion
Federated Learning can be applied to vehicle services such as dynamic map that often have large amount of local data. In dynamic map service, each vehicle makes use of machine learning to recognize traffic situation such as traffic accidents or new traffic signs through images and videos taken by the driving recorder or in-vehicle camera, and then sends the information to the central server to update the map in real time. Such machine learning model can be trained with better network resource efficiency and privacy protection using FL.

FL member selection is important to improve the performance of convergence time and inference accuracy. Current use cases usually consider the UE capability (e.g. computing resource, memory, battery and etc.) and radio condition due to heterogeneous environment. However, low correlation and dependency of training data is also an important factor for the training performance. As shown in Figure 1, each vehicle running in the same down lane will have similar data of a traffic accident from its driving recorder or in-vehicle camera. If we select these nodes having similar data to do FL training, the training performance will degrade.
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Figure 1. Recognition of traffic accident
The above example is very common for vehicles since they can only move on the road which makes that geographically close vehicles tend to have similar data sets from in-vehicle cameras or sensors. To avoid to select these nodes with similar data sets for FL training, 5GC can provide location information of UEs to assist FL member selection.

Proposal 1

The 5GC can provide location information of UEs to assist FL member selection.
Location information such as UE mobility analytics (TS23.288) is provided by 5GC. Application servers can subscribe the location information to select UEs that are not geographical close for FL training. Current location information provided by 5GC has only Cell/TA granularity. In Figure 1, car1 and car2 have the same location information from 5GC point of view since they are in the same cell, however they are running at different direction on the road and may have different data sets from in-vehicle camera. For location based FL member selection, we need to differentiate this situation which means finer granularity of location information (as proposed in S2-2202694) is needed.
Proposal 2
Finer granularity of location information is needed to assist FL member selection.
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