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1 Introduction
In RAN plenary # 102, the SID on AI mobility [1] is approved. The use case relevant objectives covered by first main bullet is as following:
· AI/ML based RRM measurement and event prediction, 
· Cell-level measurement prediction including intra and inter-frequency (UE sided and NW sided model) [RAN2]
· Inter-cell Beam-level measurement prediction for L3 Mobility (UE sided and NW sided model) [RAN2]
· HO failure/RLF prediction (UE sided model) [RAN2]
· Measurement events prediction (UE sided model) [RAN2] Study the need/benefits of any other UE assistance information for the network side model [RAN2]
· The evaluation of the AI/ML aided mobility benefits should consider HO performance KPIs (e.g., Ping-pong HO, HOF/RLF, Time of stay, Handover interruption, prediction accuracy, and measurement reduction) etc.) and complexity tradeoffs [RAN2]
· NOTE: Simulation assumption and methodology can leverage TR 38.901, 38.843 and 36.839. And leave the detail discussion to RAN2
· Potential AI mobility specific enhancement should be based on the Rel19 AI/ML-air interface WID general framework (e.g. LCM, performance monitoring etc) [RAN2]  
· NOTE: This would only be treated after sufficient progress is made in the Rel-19 AI/ML air interface WID 
· Potential specification impacts of AI/ML aided mobility [RAN2]
· Evaluate testability, interoperability, and impacts on RRM requirements and performance [RAN4]
· NOTE 1: RAN1/3 work can be triggered via LS
· NOTE 2: RAN4 scope/work can be defined and confirmed by RAN#105 after some RAN2 discussions (within the RAN4 pre-allocated TUs)
NOTE 3: To avoid duplicate study with “AI/ML for NG-RAN” led by RAN3
· NOTE 4: Two-sided model is not included

Further, in RAN2 #125-bis the topic of measurement and event prediction was discussed and the following agreements were made:
· At least measurement event evaluation based on RRM measurement prediction result will be studied.   Direct measurement event prediction is also allowed.
· Clarifications on what is being as input should be provided with results.  
· Start with A3 as a baseline.  
· Measurement event prediction study can start after some further progress on RRM measurement prediction has been made.
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The conventional L3 handover (HO) mechanism is widely used for its simplicity and efficiency in typical mobile scenarios. However, its performance can be inadequate in more challenging environments, like those involving high-speed movement or FR2 frequencies. In such cases, the reactive nature of the process, involving measurement, reporting, and handover or cell switching, struggles to keep up with rapid channel changes due to latency. This leads to a system that demands significant measurement and signaling yet achieves suboptimal mobility performance. Additionally, new services like XR require reliable, high-throughput connections, further highlighting the limitations of the current L3 HO mechanism in meeting these demands.

AI/ML can be used to predict when a handover is needed in the legacy RRM measurement and report mechanism, reducing ping-pong effects. By forecasting measurement event criteria like Time to Trigger (TTT) and the subsequent prediction period, unnecessary measurement and reporting can be minimized, which lowers signaling overhead. This reduction in unnecessary handovers helps mitigate ping-pong effects caused by frequent and unjustified cell transitions, ultimately enhancing system performance. Furthermore, by predicting measurement events in advance, the network can proactively allocate resources, such as pre-allocating radio resources in the target cell for handover. This proactive approach improves transition smoothness and optimizes resource usage.

Handover can be triggered due to changing radio conditions. UE's connection with the source cell may weaken. Once a certain threshold has been reached, the network decides to handover the UE to another cell that has better radio conditions. The network knows these conditions based on measurement reports sent by the UE. The figure shows A3 event for which the target cell is better than the source cell by a certain threshold for at least TTT duration.
In the temporal domain, prediction of measurement events gives the UE advance knowledge of upcoming durations/events. Based on the UE-side AI/ML model, the UE is able to determine the time at which A3 event can be triggered. The AI/ML model on the UE side should be as follows:
Past RRM measurement which triggered the A3 event.
Reports this to the network to take necessary action. 
UE Side model



The network may configure a new event (e.g., an AI event) which will be triggered when the UE side model computes the inference of the UE side model. The event can also be triggered based on a threshold (e.g., an AI threshold) configured by the network. The UE compares the RSRP/RSRQ of the reference signal with the configured threshold and reports the measurement report along with the predicted A3 event to the network.

Proposal 1: The UE predicts the time at which the A3 event will be triggered. This is done using the UE side model where the UE side model takes the past RRM measurements which triggered the A3 event as input. 

In the current handover mechanism, once the event A3 is triggered the UE waits for TTT duration before sending the measurement report to the network. This introduces a latency if a handover is needed for the UE. The use-cases like high-speed automobiles, low latency requirements like AR/VR may suffer due to the TTT duration which the UE must wait to monitor to confirm that the conditions of the serving cell are bad enough to report to the network. 

With the use of AI/ML this prediction can make this reactive procedure proactive that may help the network to either dynamically configure the TTT duration or eliminate the TTT duration all together. 
Some options for configuration of TTT duration can be based on a mapping provided by the network, or a dynamic value configured by the network based on a measurement report triggered during AI event.

Proposal 2: The network configures a dynamic TTT value for the UE to report when the A3 event is triggered. This results in optimized handover initiation and minimises the chances of RLF in the serving cell.
Conclusion 

In this contribution, we discussed a few items that could be considered for further discussion related to AI/ML for mobility. 
Proposal 1: The UE predicts the time at which the A3 event will be triggered. This is done using the UE side model where the UE side model takes the past RRM measurements which triggered the A3 event as input. 

Proposal 2: The network configures a dynamic TTT value for the UE to report when the A3 event is triggered. This results in optimized handover initiation and minimises the chances of RLF in the serving cell.
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