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Introduction
[bookmark: _Toc242573354]Based on the scope of SID on AI for mobility, the following objectives are listed for Rel-19 study. 
· 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

This document aims to further discuss detailed simulation assumptions, contributing to a convincing evaluation that closely aligns with commercial configurations and deployments.
Discussion
2.1	Simulations scenarios
2.1	Handover simulations scenarios
The current 5G frequency bands are primarily categorized into two groups: FR1 and FR2. FR1 spans from 410 MHz to 7125 MHz, offering better coverage and penetration/diffraction capabilities than FR2, which operates at higher frequencies and offers more spectrum resources. FR2 can be further divided into FR2-1 (24.25 GHz to 52.6 GHz) and FR2-2 (52.6 GHz to 71 GHz), both of which are considered millimeter wave bands.
Generally, the FR1 band provides superior coverage and penetration/diffraction capabilities compared to the FR2 band. However, the spectrum resources available in the FR1 band are less abundant than those in the FR2 band. The FR2 band, with its wider bandwidth and higher frequencies, offers users higher peak data rates but has limited coverage and suffers from greater propagation and penetration losses. These characteristics result in significantly different user mobility performance and experiences between the two bands. Therefore, both FR1 and FR2 bands should be considered in AI for mobility scenarios.
For FR1, several bands have been widely commercialized globally, such as n77 and n78. For FR2-1, n257 and n258 bands are either commercialized or targeted for commercial use. Notably, the global trend in 5G millimeter wave spectrum allocation, especially the 26 GHz (n258) allocation in several countries and regions as per the GSA report (Fig 2.1 [2]). Some countries and regions have also deployed the 28 GHz (n257) band, such as Japan and South Korea. However, as of May 2023 [2], no FR2-2 bands have been deployed or targeted for deployment as licensed bands. Based on this spectrum usage overview, the licensed bands n258 (24.25 GHz to 27.5 GHz) and n257 (26.5 GHz to 29.5 GHz) are suitable for simulation. For FR2-2, it can be concluded that there is limited deployment globally.
[image: ]
Fig1. Global snapshot of allocated/targeted 5G spectrum [2]
Proposal 1: Regarding for AI mobility simulation, both FR1 band (i.e. n78, n77) and FR2-1 band (i.e. n258, n257) are considered, while excluding FR2-2 band in Rel-19. 
When determining central frequencies, a straightforward approach is to average the lower and upper boundaries of the frequency bands. For instance, the central frequency for FR1 could be set at 3.4 GHz, and for FR2, it could be set at approximately 26.8 GHz (equivalent to 27 GHz). To simplify simulations and leverage RAN1's results, 4 GHz could be used as the central frequency for FR1, and 30 GHz for FR2-1. 
Proposal 2: The central frequency for simulations should be considered as 4 GHz for FR1 and 30 GHz for FR2-1.
In comparison to FR1 networks, FR2 networks feature more beams for both gNB and UEs, making user mobility performance more susceptible to environmental factors such as reflections, LOS to NLOS transitions, and hand occlusions. This suggests that FR2 handovers may encounter more issues than FR1 handovers, such as ping-pong handovers. AI could potentially assist in significantly improving FR2 handover performance.
Proposal 3: RAN2 to prioritize the simulation and discussion on FR2-1 handover scenarios.
2.2	Measurement assumptions
In alignment with the SID objective, cell-level measurement prediction encompasses both intra-frequency and inter-frequency measurements. Intra-frequency measurement and handover represent common scenarios in 5G standalone networks. As operators acquire more frequency resources, they adopt a network construction strategy that emphasizes the coordination of high, medium, and low frequencies. This approach has made inter-frequency measurement and handover routine for a variety of services. For the FR1 band, users may measure frequencies ranging from 3.5 GHz to 2.1 GHz. In the case of the FR2 band, users may handover from 26 GHz to 3.5 GHz. In these scenarios, gNBs across different bands are typically co-located. AI-based prediction can enhance inter-frequency measurement accuracy, reducing user interruption delay and increasing throughput during inter-frequency handovers or measurements. Consequently, AI mobility SID should give equal priority to inter-frequency and intra-frequency measurement and handover to ensure an enhanced user experience.
Proposal 4: RAN2 should prioritize the study and evaluation of both inter-frequency and intra-frequency measurement and handover with equal importance.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Proposal 1: Regarding for AI mobility simulation, both FR1 band (i.e. n78, n77) and FR2-1 band (i.e. n258, n257) are considered, while excluding FR2-2 band in Rel-19. 
Proposal 2: The central frequency for simulations should be considered as 4 GHz for FR1 and 30 GHz for FR2-1.
Proposal 3: RAN2 to prioritize the simulation and discussion on FR2-1 handover scenarios.
Proposal 4: RAN2 should prioritize the study and evaluation of both inter-frequency and intra-frequency measurement and handover with equal importance.
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