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(a) Case1
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(b) Case2
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(c) Case3
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(d) Case4

Figure 13: Path losses of the four cases

Table IX: Extracted parameters of PL model for all the cases

Case
D1 D2 D3 D4

n σ [dB] n σ [dB] n σ [dB] n σ [dB]
Case1 2.03 7.07 2.03 6.82 2.00 1.26 1.97 5.93
Case2 1.94 4.82 2.02 6.08 2.00 1.71 1.97 6.17
Case3 2.00 5.50 1.94 5.08 1.96 5.36 1.96 8.67
Case4 1.95 5.60 2.01 5.99 2.00 2.58 1.93 5.88

path loss coefficients of D4 are all smaller than 2. Moreover,
the DS of D4 is smaller than the other deployments in most of
the cases. Thus, D4 is very likely to achieve better connection
quality.

IV. CONCLUSION

In this paper, the influence of rural railway propagation
environment and typical objects to the mmWave channel is
analyzed. RT is used to track dominant MPCs in the mea-
surement, identify the involved objects and calibrate the EM
properties of the materials. The mean error and the standard
deviation error of the calibrated MPCs is 3.26 dB and 2.98 dB,
respectively. The small differences of PL parameters between
the simulation and measurement indicate good matches. The
study of extended environment cases and deployments via the
calibrated RT overcomes the constraints of the measurement.
It is observed that the tracks, and the passing by train are
significant objects in all the considered cases and deployments.
The ground is the most influential object except in D3 due
to the obstruction of the moving train. The far passing by
train contributes less than the near passing by train, and the
existence of the passing by train does not significantly change
the influence of the tracks and the ground. When the Rx
is lower and in the front of the train (D4), the PL and DS
are smaller than the other deployments in most of the cases.
Thus, D4 is very likely to achieve better connection quality.
The provided EM parameters and suggestions on environment
modeling will enable reliable RT based channel realization

in rural railway environments. Moreover, the analysis of this
work not only helps to understand the important influential
factors of propagation channel at the object level, but also can
be useful in guiding deployment of mmWave communication
system in similar environments.
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