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In this study, we constructed a mathematical model for inter-base station
handover in wireless communication systems and evaluated its performance. By using Stochastic Petri
Nets and Continuous-Time Markov Chains, we calculated the steady-state probabilities of each system
state, enabling more theoretically precise analysis independent of specific simulation initial
conditions or scenarios. Specifically, we investigated the relationship between transaction failure
rates and inter-cell handover in heterogeneous cellular networks, presenting our findings at
international conferences to foster academic discussions. Additionally, we proposed a novel approach

to support terminal-driven handover by pre-allocating synchronization resources from neighboring
base stations and storing Random Access Preamble (RAP) information in mobile terminals. This
approach allows mobile terminals to achieve handover autonomously even when communication with the
source base station is disrupted.
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