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Introduction
In the last meeting, there were agreements and some issues that were left unresolved.
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”.
In this contribution, we provide our analysis of these open issues. Specifically, we discuss whether the presence of the predicted time of stay is mandatory, and the actual UE trajectory are necessary features. We also provide the corresponding TP for addressing these issues.
Discussion
Predicted Time UE stays in cell
Some companies are concerned about the accuracy of predicted UE trajectories if they only include a list of cells in the future. The reason is that if the predicted UE trajectory only contains information about the cells it will be in, it may not provide any additional information to the target that it does not already know about itself and its own cells. 
Different AI/ML models require different input information to generate accurate predictions. This input information can either be a sequence of cell IDs or a sequence of cell IDs and stay times associated with each cell ID. Alternatively, the input data can be a sequence of geographic locations. If the input data only includes a sequence of cell IDs, the output information may only contain the sequence of cell IDs. When the input information also include the stay time associated with each cell ID, the AI/ML model may generate the predicted time UE stays in the cell. Based on the principle above, the time stays in cell is a kind of additional information used for AI/ML model.
Observation 1  The category of output information depends on avaliblity of input data. The time stays in cell is a kind of additional information used for AI/ML model.
According to TR37.817, the predicted UE trajectory information serves as a reference for the target NG-RAN node. The NG-RAN node uses this information, along with radio measurements received from the UE, to determine whether to trigger a handover procedure. If the NG-RAN node is aware of the UE's predicted cell list, it can also decide which cell is the most appropriate for the UE to camp on.  
Observation 2  The predicted UE trajectory information serves as a reference for the target NG-RAN node for mobility decision.
Above all, we cannot guarantee predicted time UE stays in cell is always generated with predicted cell list.
Proposal 1: The presence of predicted time UE stays in cell shall be optional.
Acutal UE trajectory information
It was discussed whether the source NG-RAN node that predicted UE trajectory and sent it to a target NG-RAN node needs to understand the accuracy of this prediction, and whether the actual UE trajectory should be provided to the source NG-RAN node.
Based on the processing flow of an AI/ML framework, after the model has performed its inference or prediction task, it requires feedback information to evaluate its performance. This evaluation step is an essential part of the cycle for AI/ML functions. Without it, the model cannot improve its accuracy and may not perform optimally in future tasks. Similarly, after the source node provide the predicted UE trajectory to the targert node, the source node needs feedback information to evaluate the accuracy of the predicted UE trajectory after it has been provided to the target node.
Proposal 2: Following the principle of AI/ML framework, the source node needs feedback information to evaluate the performance of UE trajectory prediction.
There are two possible methods for the source NG-RAN node to understand the accuracy of its predicted UE trajectory:
· Option 1: The source NG-RAN node can directly obtain the accuracy value from the target NG-RAN node, which is calculated by the target node based on the received UE trajectory.
· Option 2: The source NG-RAN node can obtain the actual UE trajectory information and calculate the accuracy itself.
Accuracy is a value that is closely related to AI/ML algorithms, and it can be challenging to define accuracy in the specification. Therefore, to avoid transferring the accuracy information over the interface, it's recommended to collect the actual UE trajectory from the target NG-RAN node. This way, the source NG-RAN node can calculate the accuracy itself and improve the accuracy of its prediction model. Therefore, option 2 is preferred for evaluating the accuracy of the predicted UE trajectory.
Observation 3  Providing the actual UE trajectory over a period of time is beneficial for the source NG-RAN node to monitor its model performance.
Proposal 3: The actual UE trajectory is provided to the source NG-RAN node to evaluate the performance of UE trajectory prediction.
During the previous meeting, several companies expressed their concern that option 2 may not be technically feasible. The main issue discussed was whether the predicted trajectory of the User Equipment (UE) would span across multiple Next-Generation Radio Access Network (NG-RAN) nodes or if it would be limited to a single target NG-RAN node. If the predicted UE trajectory spans across multiple NG-RAN nodes, it would mean that the actual UE trajectory information may need to be transferred from the final NG-RAN node to the source NG-RAN node, as depicted in Figure 1.
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Figure 1. Examples of predicted UE trajectory across multiple NG-RAN nodes
From the figure, the actual UE trajectory should include the trajectory from gNB 2 to gNB 6. The issue here is that the UE context between gNB 1 and gNB 6 is not established, so it is hard to collect the actual UE trajectory by gNB 1 via Xn interface. The solution may involved the Uu and NG interface. In this release, we suggest to focus the scenario that the actual UE trajectory feedback information is limited in the first target NG-RAN node.
Proposal 4: Focus the scenario that the actual UE trajectory feedback information is limited in the first target NG-RAN node in this release.
When UE trajectory feedback information is limited in the first target NG-RAN node, maintaining UE context between the source and target NG-RAN nodes after a UE handover becomes challenging. From a technical perspective, this challenge can be overcome by gNB implementation. Specifically, the target NG-RAN node can begin collecting UE trajectory information after a successful handover, provided that the source NG-RAN node had requested the trajectory information before the handover.
Proposal 5: It is up to gNB implementation to keep the UE context between the source NG-RAN node and the target NG-RAN node, if the UE trajectory feedback is requested from the source NG-RAN node.
During the previous meeting, companies proposed that the NG-RAN node could leverage UE history information to obtain feedback on UE trajectory. However, from a technical standpoint, this issue cannot be resolved by having the UE return to the original NG-RAN node that generated the predicted trajectory. This is because there is no guarantee that the same UE will be connected to the original NG-RAN node again. Therefore, alternative solutions must be explored to ensure that UE trajectory feedback can be effectively utilized by the NG-RAN node.
Observation 4  Using UHI to derive feedback for UE trajectory prediction is not feasible.
Also, it has been agreed that the agreed class1 procedure (AI/ML INFORMATION REQUEST/RESPONSE, the name needs further discussion) is used to configure UE performance feedback reporting. This same principle can be applied to UE trajectory feedback as well.
Proposal 6: The agreed class1 procedure (AI/ML INFORMATION REQUEST/RESPONSE, the name needs further discussion) is used to configure UE trajectory reporting.
To do this, the source NG-RAN node generates a predicted UE trajectory and initiates a request message to the potential target NG-RAN node based on this information. If the predicted UE trajectory is transferred to the target NG-RAN node via a HANDOVER REQUEST message, it implicitly confirms the first predicted cell of the target NG-RAN node is correct. Then the target NG-RAN node then begins collecting subsequent UE trajectory information after the successful handover, and report the cell-level trajectory to the source NG-RAN node via AI/ML INFORMATION UPDATE message.
Proposal 7: Introduce the UE trajectory IE in the agreed class2 AI/ML INFORMATION REPORT message.
Proposal 8: Introduce the UE trajectory bit in the Request Characteristic IE in the AI/ML INFORMATION REQUEST message.
The corresponding TP is provided in the companion contributions [1].
Conclusion
We propose the following observations: 
Observation 1  The category of output information depends on avaliblity of input data. The time stays in cell is a kind of additional information used for AI/ML model.
Observation 2  The predicted UE trajectory information serves as a reference for the target NG-RAN node for mobility decision.
Observation 3  Providing the actual UE trajectory over a period of time is beneficial for the source NG-RAN node to monitor its model performance.
Observation 4  Using UHI to derive feedback for UE trajectory prediction is not feasible.

We propose the following proposals:
Proposal 1: The presence of predicted time UE stays in cell shall be optional.
Proposal 2: Following the principle of AI/ML framework, the source node needs feedback information to evaluate the performance of UE trajectory prediction.
Proposal 3: The actual UE trajectory is provided to the source NG-RAN node to evaluate the performance of UE trajectory prediction.
Proposal 9: Focus the scenario that the actual UE trajectory feedback information is limited in the first target NG-RAN node in this release.
Proposal 4: It is up to gNB implementation to keep the UE context between the source NG-RAN node and the target NG-RAN node, if the UE trajectory feedback is requested from the source NG-RAN node.
Proposal 5: The agreed class1 procedure (AI/ML INFORMATION REQUEST/RESPONSE, the name needs further discussion) is used to configure UE performance feedback reporting.
Proposal 6: Introduce the UE trajectory IE in the agreed class2 AI/ML INFORMATION REPORT message.
Proposal 7: Introduce the UE trajectory bit in the Request Characteristic IE in the AI/ML INFORMATION REQUEST message.
References
[1] R3-233003, (TP to 38.423 and 38.420) AIRAN impact on Xn Interface, ZTE
[bookmark: _GoBack]
1

image1.png
Predicted UE trajector





