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1 Introduction

In Rel-18 UE Trajectory Prediction Feedback for single hop was defined. UE Trajectory Prediction Feedback for Multihop was left for Rel-19. In this paper we discuss solutions for multihop UE Trajectory prediction.
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Rel-18 leftovers as candidates for normative work, based on the Rel-18 principles, as follows:
- Mobility optimization for NR-DC
- Split architecture support for Rel-18 use cases based on the conclusions from Rel-18 WI 

- Energy Saving enhancements, e.g., Energy Cost Prediction

- Continuous MDT collection targeting the same UE across RRC states
- Multi-hop UE trajectory across gNBs
Note: RAN3 should take the Rel-18 discussions into account.
Discuss the solutions and identify the leftover issues to be standardized in R19


2 Discussion

2.1 Multihop UE Trajectory Feedback Collection
The source node which predicts the UE trajectory knows the cells where the UE can possibly connect to in near future. Hence the node which predicts the UE trajectory and wants the feedback on the actual UE Trajectory. Source node can send Data collection Request to all the possible target nodes where the UE is predicted to connect to. In the Handover Request along with the Data Collection ID, the UE context reference at the source node (UE ID at the source node) which collects the UE trajectory feedback from other nodes needs also be passed for UE identification at the Feedback collection node. Reference call flow is shown below.

[image: image1]
Advantages:

Only the node which collects the UE Trajectory feedback need to maintain the UE context for the duration of feedback collection. Rest of the nodes in the UE Trajectory can just need to pass the Data Collection reference transparently.

Observation 1: The source node which predicts the UE trajectory knows the cells where the UE can possibly connect to.
Proposal 1: The node which collects the UE Trajectory Feedback configures all the possible targets nodes with Data Collection Request for measured UE Trajectory data collection.
Proposal 2: The Handover Request contains the UE context reference at the source node (UE ID at the source node) which collects the UE Trajectory Feedback along with the Data Collection ID. 
2.2 UE Trajectory Prediction and Feedback across RRC States

Typically, a UE stays in connected mode for few seconds or minutes then it goes to Idle. Even if the  UE goes Idle and connects to the same RAN , it will identify the UE as new UE. The current UE Trajectory prediction for Mobility Optimization is valid only for a short period of UE in Connected state. When the same UE goes to Idle and comes back connected again, new predictions must be made for the UE, because the RAN assumes it to be a “new” UE.
Observation 2: UE’s RRC Connected State is short lived for few seconds or minutes before it goes to Idle state. Hence the UE Trajectory Prediction for Mobility Optimization is also possible for a short period of time which may not be accurate.
UE Trajectory prediction with such short-term UE data will not be accurate. AI/ML training needs continuous data from the UE for extended period of time to train the model to make meaningful predictions. Hence for mobility optimization it is beneficial to collect UE Trajectory for a certain continuous duration across RRC states to have accurate UE Trajectory Prediction and feedback.
Proposal 3: RAN3 to discuss UE Trajectory Prediction and UE Trajectory feedback collection across RRC states.
3 Summary
Based on the above discussion the following Observations and Proposal are made 
Observation 1: The source node which predicts the UE trajectory knows the cells where the UE can possibly connect to.

Proposal 1: The node which collects the UE Trajectory Feedback configures all the possible targets nodes with Data Collection Request for measured UE Trajectory data collection.
Proposal 2: The Handover Request contains the UE context reference at the source node (UE ID at the source node) which collects the UE Trajectory Feedback along with the Data Collection ID. 
Observation 2: UE’s RRC Connected State is short lived for few seconds or minutes before it goes to Idle state. Hence the UE Trajectory Prediction for Mobility Optimization is also possible for a short period of time which may not be accurate.

Proposal 3: RAN3 to discuss UE Trajectory Prediction and UE Trajectory feedback collection across RRC states.
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