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1 Introduction

In the last RAN3#119bis-e, few agreements were made with respect to UE Trajectory Prediction which are shown below. In this paper we discuss the remaining open issues with UE Trajectory prediction.
	RAN3# 119bis-e 

Predicted UE Trajectory conveyed in the Handover Request can span across multiple NG-RAN nodes.

In Rel_18, RAN3 will not pursue enhancements for one gNB to request UE trajectory from more than one hop gNBs.

It is FFS whether the presence of time stay of UE in the predicted UE trajectory information is “Optional” or “mandatory”.

Which of the following statements do companies agree?

· 1) To support an AI model for UE trajectory prediction in other NG-RAN node(s), the source NG-RAN node needs to understand the actual (relevant) UE trajectory in the other NG-RAN node(s), and it is upon implementation if it is used for training/monitoring/etc. It needs to be further discussed if the actual trajectory consists of historical information obtained before the prediction is generated or trajectory measurements collected after the prediction is generated.

· 2) To support an AI/ML model for UE trajectory prediction of future NG-RAN node(s), the source NG-RAN node needs to receive UE Trajectory Information related to cells in future NG-RAN node(s), and it is up to implementation if it is used for training/monitoring/etc. It needs to be further discussed if the UE Trajectory Information consists of historical information obtained before the prediction is generated or trajectory measurements collected after the prediction is generated.




2 Discussion

2.1 Time of Stay of the UE
The “predicted time of stay” IE is dependent on the input data availability for prediction. If the data is available, source node can provide “time of stay” information. 

There is no use or providing incorrect or default data for mandatory “time of stay” when sufficient input information is unavailable for prediction. 

Predicted Cell list alone can also be a useful information at the target as shown below.
· For CHO the target can chose the set of candidate cells based on the UE trajectory

· If the UE provides multiple cells in MR, then the source can choose the target based on UE Trajectory Prediction

If the time of stay is not provided, then the target can reserve resources for a default duration. With this we think presence of time of stay of UE can be optional element.
Proposal 1: Presence of time of stay of UE is optional.
2.2 Input for UE Trajectory Prediction

We think the following can be used as input data for UE Trajectory Prediction at the source node – 
· UE History Information (UHI) from AMF to NG-RAN during UE Context Setup

· Mobility History Information from UE to NG-RAN in UE Information Response

· MDT from OAM

Proposal 2: UHI, Mobility history information and MDT can be used as input data for UE Trajectory Prediction. 

2.3 Validation of UE Trajectory Prediction

Based on the TP R3-231133, the first hop cell of the UE with handover from the source (predicting node) is the top cell in the UE Trajectory Prediction list as shown in the highlighted text below.
From TP R3-231133
9.2.3.x
Cell Based UE Trajectory Prediction
Editors Note: Actual name of this IE is FFS.
The Cell Based UE Trajectory Prediction IE contains the list of NG-RAN cells where the UE is predicted to connect.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Predicted Trajectory Cell List
	
	1..<maxnoofCellsTrajectoryPredict>
	
	List of cells where the UE is predicted to connect, in chronological order. The first predicted cell added to the top of this list, is the cell where the UE will move to after the serving cell.

	>Predicted Trajectory Cell Information
	M
	
	9.2.3.Z
	


When the UE is handed over to the first hop target cell as in the UE Trajectory Prediction list, the source can know if the Handover is success or failure based on the Handover Success message from the target. The Handover Success message from the target validates the first hop prediction of UE Trajectory at the source node.

Observation 1: UE predicted trajectory for first hop target can be validated at the source (predicting node) via Handover Success message from the Target.
It is technically a complex task to validate the UE Trajectory Prediction from the second hop node onwards. However, from the last RAN3#119bis-e meeting, RAN3 has agreed not to collect actual UE Trajectory prediction from the second hop gNB onwards.  

In Rel_18, RAN3 will not pursue enhancements for one gNB to request UE trajectory from more than one hop gNBs.

Observation 2: For the UE Trajectory validation from the subsequent hops after the first hop, RAN3 has agreed not to collect actual UE Trajectory from second hop node onwards.

The first hop can be validated via Handover Success from Target and the second hop validation is not pursued in Rel18. Hence, we think no further discussion or enhancement is needed for UE Trajectory Prediction validation in Rel18.

Proposal 3: No further discussion is needed in R18 for UE Trajectory Prediction validation. 
3 Summary
Based on the above discussion the following Observations and Proposal are made –
Proposal 1: Presence of time of stay of UE is optional.

Proposal 2: UHI, Mobility history information and MDT can be used as input data for UE Trajectory Prediction. 

Observation 1: UE predicted trajectory for first hop target can be validated at the source (predicting node) via Handover Success message from the Target.
Observation 2: For the UE Trajectory validation from the subsequent hops after the first hop, RAN3 has agreed not to collect actual UE Trajectory from second hop node onwards.

Proposal 3: No further discussion is needed in R18 for UE Trajectory Prediction validation. 

