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ABSTRACT

Due to the rapid increase in demand for transportation of human and freight in modern railway systems, the
CBTC system has been proposed, which is the solution for improvement of the line capacity that has been
limited by the conventional track circuit based train control system. In the CBTC system, higher reliability of the
communication system should be guaranteed for the safety of passengers and trains. However, due to the inherent
characteristics of the wireless channel environment, performance degradations are inevitable. The diversity
techniques can increase the reliability of data transmission using multiple antennas. In this paper, we investigate
the performance of the STBC in the railway channel environment. Rician fading model is used for the viaduct
scenarios which take important roles in the railway system. Also, considered is the Doppler effect which is an
important factor in the mobile communication system. Simulations are performed to analyze the performance of
the STBC in various channel environments. Results show that the performance degradation due to the phase error

in viaduct scenarios is independent of the diversity order but is affected by the constellation of the modulation.
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Table 1. Phase variation for different speed and packet
duration in 2.4GHz band

Speed AP (rad) for each 1;) (ms)

(km/h) 05ms | 10ms | 20ms | 3.0ms
50 0.035 0.070 0.140 0.210
100 0.069 0.139 0.278 0.417
200 0.139 0.279 0.558 0.837
300 0.209 0.419 0.838 1.257
400 0.279 0.559 1.118 1.677
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