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ABSTRACT

In this paper, we propose a path loss model with the multiple antennas and doppler shift for high speed railroad
communication. Path loss model is very important in order to design consider diverse characteristic in high-speed train
communication. Currently wireless communication systems use the multiple antennas in order to improve the channel
capacity or diversity gain. However, until recently, many researches on path loss model only consider geographical
environment between the transmitter and the receiver. There is no study about path loss model considering diversity
effect and doppler shift. In order to make average residuals considering doppler shift we use tuned free space path
loss model which is utilized for measurement results at high speed railroad. The environment of high speed rail is
mostly at viaduct and flatland over than 50 percent. And in order to make average residuals considering multiple antenna
we use theoretical estimation of diversity gain with MRC scheme. proposed model predict loss of received signal by

estimating average residuals between diversity effect and doppler shift.
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Table 1 Gain of signal strength by the number of V.

Ny E/N, Gain of signal strength
1 33.981 0

2 19.284 14.697
3 15.082 18.899
4 13.174 20.807
5 12.103 21.878
6 11.419 22.562
7 10.948 23.033
8 10.603 23.378
9 10.34 23.641
10 10.133 23.848
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Table 2. Gain of signal strength at target BER.
Ny p,=10""? p,=10"" p,=10"" p=1077 P=10"¢
1 0 0 0 0 0
2 5.389 9.861 14.697 19.631 24.612
3 6.916 12.643 18.899 25.383 31.965
4 7.624 13.91 20.807 27.995 35.308
5 8.032 14.633 21.878 29.445 37.207
6 8.296 15.094 22.562 30.383 38.396
7 8.481 15.414 23.033 31.019 39.211
8 8.618 15.649 23.378 31.485 39.803
9 8.723 15.829 23.641 31.837 40.251
10 8.806 15.972 23.848 32.114 40.602
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