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1. Introduction
In RAN#103 meeting, a revised Rel-19 SID of ‘AI/ML for mobility in NR’ was approved [1]. The detailed objectives are as follows. In this contribution, we mainly discuss the simulation assumption and evaluation methodology for AI/ML for mobility.
	The study will focus on mobility enhancement in RRC_CONNECTED mode over air interface by following existing mobility framework, i.e., handover decision is always made in network side. Mobility use cases focus on standalone NR PCell change. UE-side and network-side AI/ML model can be both considered, respectively.

Study and evaluate potential benefits and gains of AI/ML aided mobility for network triggered L3-based handover, considering the following aspects:
· 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



2. Discussion
Motivation of evaluation of AI/ML aided mobility benefits
Traditional mobility mechanisms, based on historical measurement results or measurement events, tend to be reactive. While this approach may work well for low-mobility UEs, it can be problematic in scenarios involving high-mobility UEs especially for Frequency Range 2 (FR2). 
When the UE is moving at high speed, the position of the UE may change significantly, potentially causing frequent changes in beam quality. Therefore, in such cases, the impact of delay in beam switching could be significant. The introduction of AI/ML-based mechanisms for mobility provides the potential to transition from reactive to proactive schemes. These can predict the optimal beams or beam pairs over time to improve UE throughput and can also predict when beams/cells might deteriorate, helping to avoid unintended events. Hence, the motivation for evaluating AI/ML aided mobility benefits is to improve network-triggered L3-based handovers and RRM performance through proactive measures, which can lead to better decision-making and avoid unintended events, ultimately enhancing the performance and efficiency of 5G networks.

[bookmark: O1]Observation 1: AI/ML aided mobility can significantly improve the performance of network-triggered L3-based handovers, especially for high-speed UEs in FR2 frequency bands.

Simulation assumption and evaluation methodology
<Mobile speed> As previously mentioned, in the case where the UE is moving at high speed, the impact of delay due to beam switching becomes significant. In the performance evaluation, the mobile speed should be considered since the use case includes such a high-speed UE. (e.g., 60km/h,120km/h). Whether the priority for evaluating high-speed trains should be lowered is for further study. Since the route is predetermined, unintended events may be less likely to occur, AI/ML for mobility may not be necessary for high-speed trains.

[bookmark: P1]Proposal 1: For the evaluation metric of speed, 60 km/h and 120 km/h should be mandatory. 
Whether the priority for evaluating high-speed trains should be lowered is for further study.

<Blockage attenuation> When evaluating the ability to predict unintended events, special attention should be given to the phenomenon of blockage attenuation, particularly in the context of FR2. These higher frequencies are more susceptible to blockage by physical obstacles (e.g., buildings, trees, human bodies), leading to sudden drops in signal quality, known as blockage attenuation. Blockage model can be used in simulations of TS38.901[2]. 

The followings are the importance of considering blockage attenuation in simulations and evaluations for a couple of key reasons:

High Impact on FR2: Due to their higher frequency, FR2 signals have shorter wavelengths, making them more likely to be blocked by obstacles. This can lead to more frequent and severe signal degradation compared to lower frequency bands (FR1). Thus, accurately predicting when and where blockage attenuation might occur is crucial for maintaining network performance and reliability in FR2 deployments.

Enhancing Predictive Models with AI/ML: Incorporating blockage attenuation into AI/ML models allows these systems to better predict potential unintended events such as sudden signal losses or degradation. By understanding where blockage is likely to occur, the network can proactively adjust, for instance, by switching beams or rerouting connections to minimize the impact on users.

Improving User Experience and Network Efficiency: By accurately predicting and mitigating the effects of blockage attenuation, networks can provide more stable and reliable connections, especially in high-mobility scenarios. This leads to improved user experience through fewer dropped connections and higher data rates. Additionally, network resources can be utilized more efficiently, as the system can pre-emptively address potential issues before they affect users.

Overall, the necessity of incorporating blockage attenuation into the evaluation of AI/ML-aided mobility benefits, is for especially the challenging environment of FR2. 

[bookmark: P3]Proposal 2: RAN2 should study blockage attenuation algorism to evaluate unintended event prediction for AI/ML aided mobility benefits particularly in high-mobility scenarios of FR2.

3. Conclusion
Based on the discussion in the previous sections we propose the following:
Observation 1: AI/ML aided mobility can significantly improve the performance of network-triggered L3-based handovers, especially for high-speed UEs in FR2 frequency bands.

Proposal 1: For the evaluation metric of speed, 60 km/h and 120 km/h should be mandatory. 
Whether the priority for evaluating high-speed trains should be lowered is for further study.

Proposal 2: RAN2 should study blockage attenuation algorism to evaluate unintended event prediction for AI/ML aided mobility benefits particularly in high-mobility scenarios of FR2.
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