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Measurement and Simulation Analysis of Cellular Signal Propagation in a
Campus Environment
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Abstract

This study validates the accuracy of a ray-tracing simulation tool (Wireless InSite) in an FR1-band campus
scenario through a comparative analysis of simulation results and field measurements. Based on the validation
outcomes, the proposed methodology is further discussed in terms of its applicability to future FR3-band studies,
including potential challenges and practical feasibility. To achieve this objective, field measurements of received
signal strength were first conducted across four base stations within a campus environment to obtain realistic
channel data. Subsequently, a corresponding 1:1 three-dimensional model was constructed in Wireless InSite to
perform ray-tracing simulations. The simulated results were then directly compared with the measured data. The
results indicate that the discrepancy between simulation and measurement is limited, thereby rigorously validating
the reliability of the simulation tool in complex campus environments. The significance of this work lies in
providing empirical evidence that ray-tracing simulations can serve as an effective alternative and predictive
approach to costly field measurements. The methodology and findings offer valuable insights for future network

planning and research in higher-frequency bands such as FR3.
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