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1. Introduction
In RAN3#110-e meeting, only use cases of AI-enabled RAN was listed, leaving the detail for each case untouched. In this TDoc we will show our view on the use of UE location prediction.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Prediction of UE’s location is useful for configuring measurements, selecting handover targets, and configuring RNA for RRC Inactive state. Input of UE location prediction algorithm may vary a lot, from UE’s history information, to network deployment information, and to road network information.
Considering a majority of UEs move far beyond the coverage of a single cell over time, it is not easy for the RAN to collect UE’s long-term history location information, since the UE IDs known in RAN are mainly temporarily. Such mechanism mainly resides within the core network, where IDs such as SUPI can be used, as specified in TS 23.288.
However, this does not mean that the RAN cannot have its own role in predicting UE location. RAN nodes, unlike the NWDAF within the core network, have much more access to dynamic information associated with the radio interface, such as beam-level UE location and real-time measurement results. It is beneficial for RAN nodes to develop their own prediction algorithm.
There are two possible ways to use the algorithm within RAN, each of which corresponds to a type of output of NWDAF.
Option 1: NWDAF provides only the statistical information.
In this option, only the UE location prediction algorithm within RAN is used. NWDAF provides the statistical information defined in §6.7.2.3 of TS 23.288, which is then used as an input of prediction algorithm.


[bookmark: _Ref54185606]Figure 1: The way where the NWDAF provides the statistical information to RAN.
As shown in Figure 1, the RAN makes prediction based on both the input from RAN and the statistical information provided by the NWDAF. The major issue is on how much “statistical information” should be provided. If the quantity is too small, it will be no more than the RAN “UE history information” delivered among RAN nodes or reported from the UE. If the quantity is too large, signalling cost over N2 may be considerable.
Option 2: NWDAF provides the prediction directly.
In this option, both the UE location prediction algorithm within RAN and the one in NWDAF are used. NWDAF provides the prediction output defined in §6.7.2.3 of TS 23.288 directly toward the RAN.


[bookmark: _Ref54184085]Figure 2: The way where the NWDAF provides the prediction directly to RAN.
As shown in Figure 2, the RAN hosts a prediction module of its own. When a location prediction of a given served UE is needed, the RAN-based prediction module provides a probability distribution fully on its own, and then is mixed (typically multiplied) with the probability distribution provided by the NWDAF together.
For model training of the prediction module in the RAN node, the output of the algorithm in NWDAF may need to be taken into consideration in order to prevent duplicate prediction at the “mix” step, however the benefit of it still need further evaluation.
Regardless of which option is used, the model trained by RAN nodes could be local, i.e. the models used for different RAN nodes are naturally different.
Proposal 1: RAN3 is proposed to consider UE location prediction use case based on information available in RAN, and information provided by the NWDAF, which can be useful in RRM.
3. Conclusion
Proposal 1: RAN3 is proposed to consider UE location prediction use case based on information available in RAN, and information provided by the NWDAF, which can be useful in RRM.
4. TP for TR 37.817
////////////////////////////////////////////////////////////////////////skip unrelated////////////////////////////////////////////////////////////////////////
[bookmark: _Toc55814334]5       Use Cases and Solutions for Artificial Intelligence in RAN
////////////////////////////////////////////////////////////////////////skip unrelated////////////////////////////////////////////////////////////////////////
[bookmark: _Toc55814338]5.X	traffic steering/mobility optimization (Naming TBD)
[bookmark: _Toc55814339]5.X.1	Use case description
Editor Note: capture the description of use case
[bookmark: _Toc55814340]Predicting UE’s location is a key part for mobility optimisation, as many RRM actions related to mobility (e.g. selecting handover target cells) can benefit from the predicted UE location. Considering long-term UE-associated data is hardly available in RAN, the input(s) from the core network (e.g. NWDAF) may be beneficial to predict UE’s location, hence the interaction with the core network should also be subject of study.
5.X.2	Solutions and standard impacts
Editor Note: Capture the solutions for the use case, including potential standard impacts on existing Nodes, functions, and interfaces
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