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Multi—band channel characterization for high—speed train station scenario
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(I.Dongnan Coastal Railway Fujian Co., Ltd., Fuzhou Fujian 350013, China;
2.China Railway Construction Electrification Bureau Group Co., Ltd., Beijing 100043, China)

Abstract: The overall construction of the intelligent railways should be promoted in order to
facilitate the digital transformation of railways. Taking the Xiamen North Station as the scenario and
combining with the actual situation of China's railways, the channel characteristics of Global System for
Mobile Communications—Railway(GSM-R), 5G-Railway(5G-R) and millimeter wave communication
systems based on high—performance ray tracing at the four frequency bands of 932 MHz, 2.1 GHz, 41 GHz
and 84.25 GHz are studied. Relying on high-performance Ray Tracing(RT) simulation, the radio
propagation characteristics of high—speed rail station scenarios under different frequency bands are
accurately modeled, and then the multi—-dimensional channel characteristics under multi—band multi—-
standard are compared and studied. The outcomes indicate that as the radio frequency increases, the
wireless signal coverage becomes smaller. And the less the multipaths generated by scatterers, the
weaker the dispersion of multipath signal will be in the time and space domains. The research can
provide theoretical basis and data support for the design and optimization of the railway dedicated mobile
communication system for the high—speed railway station scenario.
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Tablel 3D digital model parameters values(unit:m)

le Wil Hp HC 11“ I/Vo HT Lln HR Ln Lf 11!/ Wt

870.55 441.74 1.00 5.00 19.00 30.75 0.15 51.58 24.26 225.92 1 188.74 4.49/3.55
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Fig.3 Effect of wireless signal coverage
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Fig.5 Path Loss of NLOS
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Table2 Path loss parameters

LOS NLOS(distance<845 m) NLOS(distance>845 m)
Case 1 Case 2 Case 3 Case 4 Case | Case 2 Case 3 Case 4 Case 1 Case 2 Case 3 Case 4
Max/dB 78.25 88.24 120.85 126.54 118.26 120.87 139.83 152.02 127.16 141.05 161.80 173.49
Min/dB 75.10 84.37 106.38 113.53 79.59 90.43 113.96 121.45 117.1 120.15 143.84 151.22
mean/dB 76.09 85.57 112.27 119.85 94.62 101.49 126.47 134.32 122.43 130.68 156.28 162.42
median/dB 76.01 85.34 111.37 118.21 93.82 100.2 126.31 134.64 122.22 131.93 156.64 160.88
n 1.82 1.94 2.01 2.26 2.18 2.22 2.29 2.54 2.82 2.95 3.05 3.36
o/dB 2.35 3.17 3.92 4.11 3.80 4.18 3.47 3.55 2.53 4.29 4.68 5.43

22 INREEBESM
A SCAEA E A ST 09 3L Al X932 MHz(Case 1), 2.1 GHz(Case 2). 41 GHz(Case 3)#193.2 GHz(Case 4) 4 ™ #ii Bt
TEE AW 50 /N R (G188 47 REHC, i MBE R | At ) SR E ekt AS [ A B X 0 £ 0 AT 2 4
JERAE . XA FIESEGETELA 00T, SRR3R,
3 IREFER S5

Table3 Parameters of small-scale channel characteristics

Case | Case 2 Case 3 Case 4
Max 13.50 12.95 13.88 18.51
Min -5.9 -2.98 -1.43 -0.84
Ricean K factor/dB Mean 3.71 4.90 6.64 8.07
Median 1.62 4.93 6.49 7.66
Std 4.55 3.02 3.92 5.02
Max 471.12 217.08 46.02 10.56
Min 36.74 28.34 3.98 0.95
RMS delay spread/ns Mean 199.53 110.08 16.53 4.98
Median 196.23 105.69 13.37 4.87
Std 94.56 46.36 10.21 2.14
Max 72.73 73.12 63.63 62.95
Azimuth angular Min 0 0 0 0
Spread of Arrival Mean 12.83 11.35 10.02 8.74
(ASA) Median 6.79 6.50 4.47 4.08
Std 13.81 13.56 12.60 11.19
Max 19.82 19.82 18.52 18.86
Azimuth angular Min 0 0 0 0
Spread of Departure Mean 8.79 8.85 7.90 7.06
(ASD) Median 5.14 5.15 5.24 4.36
angle spread/(°) Std 5.41 5.36 4.57 4.70
Max 8.88 8.93 7.94 6.94
Zenith angular Spread Min 0.02 0 0 0
of Arrival mean 1.56 1.52 1.31 1.06
(ZSA) Median 1.03 1.02 0.80 0.72
Std 1.77 1.79 1.67 1.52
Max 2.96 2.96 2.54 2.53
Zenith angular Spread Min 0 0 0 0
of Departure Mean 1.33 1.31 1.15 1.06
(ZSD) Median 1.31 1.31 1.26 1.24
Std 0.72 0.73 0.73 0.77

2.2.1 EHKHEF
D) AR AR 5k ) 242 )R Hft 2 A DR Z M HUAE R ST K N7, %S 80n] T BB (3 1 v K7,
HARFRES I G) s, SR BUERN W5 I8 59 9% K P #

k()= P ®)
zp(l’n) _Pd(i)

n=1

A e K(i) W5 i 4> snapshot SEHT K 75 P,(i) WA T R0 1 22 D% 5 N b — > snapshot I [ 242 &
B P(ion) B n 5 ZRMIBIIE,
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