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Analysis of wireless transmission tests in mines and preferred working frequency bands for mining 5G
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Abstract: The development and deployment of mobile communication systems, personnel and vehicle
positioning systems in mines require an analysis of wireless transmission characteristics, the selection of preferred
working frequency bands, and the optimization of wireless communication base stations and positioning
substations. In this study, wireless transmission tests were conducted in a large frequency range from 350 MHz to

6 GHz in mine environments such as curved tunnels, branch tunnels, main transportation tunnels, excavation
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tunnels, and fully mechanized mining faces. The test results were analyzed, revealing the characteristics of
wireless transmission in mines: (D In curved tunnels, the lower the wireless transmission frequency, the smaller
the attenuation, with the least attenuation in the 350 MHz to 900 MHz frequency band. 2 In branch tunnels, the
lower the frequency, the smaller the attenuation, with the least attenuation in the 350 MHz to 900 MHz frequency
band. (3 In main transportation tunnels, the least wireless transmission attenuation was found in the 700 MHz to
900 MHz frequency band. (4 In excavation tunnels, the least attenuation was in the 700 MHz to 900 MHz
frequency band. & In fully mechanized mining faces, the least attenuation was observed in the 433 MHz to
1300 MHz frequency band. (6 With the same cross-sectional area of the tunnels, wireless transmission
attenuation in curved tunnels was smaller than in branch tunnels, and the attenuation in branch tunnels emitted
from branch sources was smaller than that emitted from main tunnels. Curves and branches in tunnels increased
wireless transmission attenuation. Furthermore, this paper proposed the preferred working frequency bands and
the best arrangement of antennas for wireless communication systems in underground coal mines, specifically in
curved and branch tunnels: (D The working frequency bands for underground wireless communication systems
should preferably be in the 700 MHz to 900 MHz range. (2 To minimize the impact of curves and branches in
tunnels on wireless transmission, wireless communication base stations, positioning substations, and their
antennas should be set at the turning points of curved tunnels and at the branch points of branch tunnels. The
research results have been applied to the People's Republic of China energy industry standards NB/T 11546-2024
General specification of 5G communication system for coal mines, NB/T 11523-2024 5G communication base
station for coal mines, and NB/T 11547-2024 5G communication baseband controller for coal mines.
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Table I Received power data of wireless transmission at different frequencies and distances in a curved roadway
Wk L AZ PN #/dBm
335_}“ 350 433 550 700 800 900 1300 1700 1900 2100 2400 2600 3300 3500 4200 4900 5400 6000
I /m MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
24 —2228 —22.82 —32.40 —35.15 —37.62 —4291 —42.60 —41.86 —46.21 —51.59 —45.72 —46.04 —50.76 —51.58 —48.47 —50.90 —56.32 —56.32
28 —22.20 —25.12 —32.24 —45.18 —34.56 —42.98 —54.95 —50.55 —4521 —58.01 —49.25 —59.45 —60.23 —61.59 —61.76 —64.29 —63.21 —60.06
32 —3421 —4098 —34.27 —38.93 —48.81 —47.36 —45.27 —59.60 —49.38 —62.11 —71.49 —55.17 —67.06 —60.63 —62.60 —75.08 —67.38 —74.03
36 —40.55 —48.27 —45.66 —48.81 —45.17 —48.50 —50.72 —62.06 —59.00 —65.62 —62.13 —73.12 —66.40 —75.20 —69.70 —71.04 —69.24 —-70.19
40  —37.84 —32.15 3525 —61.54 —46.72 —49.25 —-55.87 —65.36 —56.72 —65.15 —68.50 —67.28 —67.04 —71.11 —64.93 —69.70 —76.87 —72.05
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Fig.4 Received power curve of wireless transmission at different

frequencies and distances in a curved roadway
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Table 2 Average received power of wireless transmissions at

different frequencies in a curved roadway

A% /MHz Tkfiekls A%/ MHz ﬁ%ﬁﬁ
SR %/dBm SR T %/dBm
350 -31.42 2100 —60.50
433 -33.87 2 400 -59.42
550 -35.96 2 600 -60.21
700 —45.92 3300 —62.30
800 —42.58 3500 —64.02
900 —46.20 4200 —61.49
1300 —49.88 4900 —66.20
1700 -55.89 5400 —66.60
1900 -51.30 6 000 —66.53
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a branch roadway
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Table 3 Received power data of wireless transmission at different frequencies and distances in a branch roadway with

transmitting equipment in a split roadway

Wk TR AL N4 /dBm

iéﬁ 350 433 550 700 800 900 1300 1700
HE/m MHz MHz MHz MHz MHz MHz MHz MHz

2100 2400 2600 3300 3500 4200 4900 5400 6000
MHz MHz MHz MHz MHz MHz MHz MHz MHz

24 3599 —24.06 -32.52 -38.29 —-37.34 —41.62 —56.66 —35.73

28 —32.29 —27.52 —30.38 —49.04 —44.61 —43.36 —45.69 —53.94

32 3311 —31.06 —43.47 —50.32 —48.58 —45.68 —50.07 —58.09

36 —36.68 —38.25 —43.78 —47.44 —43.86 —49.38 —53.87 —58.77

40  —39.07 —38.04 —48.29 —50.03 —53.87 —58.54 —58.87 —66.02

—41.53 —56.73 —49.38 —47.26 —-50.90 —47.12 —46.31 —48.80 —61.25 —56.25
—53.64 —47.57 —56.76 —47.23 —67.48 —52.89 —58.82 —56.88 —62.55 —69.30
—59.59 —59.33 —67.01 —57.71 —67.10 —64.37 —67.49 —65.69 —65.94 —66.59
—54.76 —61.33 —71.02 —-61.45 —-68.94 —65.70 —72.55 —70.06 —68.10 —74.35

—64.92 —67.78 —75.75 —65.23 —78.82 —72.98 —70.17 —88.03 —70.94 -74.19
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Fig. 6 Received power curve of wireless transmission at different
frequencies and distances in a branch roadway with transmitting

equipment in a split roadway
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Table 4 Received power data of wireless transmission at different frequencies and distances in a branch roadway

with transmitting equipment in a main roadway

ok FRAL N )R /dBm

féﬁ? 350 433 550 700 800 900 1300 1700
i 4/m MHz MHz MHz MHz MHz MHz MHz MHz

2100 2400 2600 3300 3500 4200 4900 5400 6000
MHz MHz MHz MHz MHz MHz MHz MHz MHz

24 3245 —29.13 —37.34 —51.59 —46.13 —43.63 —34.52 —56.16 —45.59 —45.07 —58.16 —60.65 —54.62 —54.58 —49.42 —57.12 —54.99 —-53.00

28  —41.37 —37.00 —42.61 —47.94 —57.57 —45.77 —51.76 —56.48 —56.06 —63.36 —61.58 —64.74 —61.74 —57.40 —60.39 —76.91 —59.36 —63.17

32 3271 -36.42 —40.75 —52.02 —57.59 —52.03 —50.94 —-48.91 -49.96 —54.91 —65.85 —68.14 —71.12 —62.02 —-60.43 —71.24 —73.88 —63.52

36 —44.05 3322 -60.76 —46.13 —49.06 —46.04 —55.97 —67.89

40  —43.41 —42.05 —57.47 —60.01 —62.31 —63.70 —63.66 —60.56

—55.64 —76.82 —64.63 —66.53 —69.98 —67.52 —69.34 —70.69 —82.48 —73.71

—65.00 —65.90 —63.97 —69.90 —70.66 —75.86 —70.16 —75.49 —78.04 —77.17

~350MHz — 1300 MHz — 3300 MHz
433MHz — 1700 MHz — 3500 MHz
S50MHz — 1900 MHz — 4200 MHz
0 700MHz — 2100 MHz — 4900 MHz
—10[ — 800 MHz — 2400 MHz — 5400 MHz
E 50| ~ 900MHz — 2600 MHz — 6000 MHz
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Fig. 7 Received power curve of wireless transmission at different
frequencies and distances in a branch roadway with transmitting

equipment in a main roadway
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Table 5 Average received power of wireless transmissions at

different frequencies in a branch roadway
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Table 6 Received power of wireless transmission at different frequencies and distances in a straight roadway
Wik T AL NI /dBm
Rk 350 433 550 700 800 900 1300 1700 1900 2100 2400 2600 3300 3500 4200 4900 5400 6000
Hi#/m MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
24 —18.34 —20.49 —20.47 —27.64 —33.14 —-33.21 -37.67 —41.62 —33.66 —37.94 —56.94 —38.67 —48.72 —39.26 —72.71 —49.75 —54.59 —45.46
28 —22.52 —15.93 —25.41 —23.17 —30.45 —39.83 —36.07 —44.59 —37.21 —40.25 —41.45 —38.22 —46.69 —55.20 —43.07 —45.60 —49.32 —47.99
32 —21.36 —21.09 —23.64 —27.71 —25.27 —33.57 —45.50 —41.68 —41.28 —63.74 —53.05 —38.81 —63.47 —46.80 —54.36 —46.00 —56.70 —53.44
36 —18.23 —24.37 —26.31 —28.55 —30.34 —35.08 —39.46 —43.34 —39.82 —40.71 —47.55 —43.74 —44.07 —48.51 —43.67 —49.65 —51.22 —49.94
40 —21.80 —19.99 —27.85 —27.22 -28.29 —31.91 —48.94 —40.60 —34.16 —45.92 —46.68 —50.03 —49.29 —42.23 —-50.14 —77.09 —52.49 —44.22
SR
j#%/dBm —20.45 —20.37 —24.74 —26.86 —29.50 —34.72 —41.53 —42.37 —37.23 —45.71 —49.13 —41.89 —50.45 —46.40 —52.79 —53.62 —52.86 —48.21
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Fig. 8 Average received power curve of wireless transmission at

different frequencies in a curved, branch and straight roadways
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Table 7 Received power data of radio transmission at different frequencies and distances in auxiliary transport roadway 1

Wk TeLk Akl D) Z/dBm

KZ 350 433 550 700 800 900 1300 1700
fig/m MHz MHz MHz MHz MHz MHz MHz MHz

1900 2100 2400 2600 3300 3500 4200 4900 5400 6000
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz

1 —14.58 —18.33 —18.66 —19.33 —39.92 —42.72 -21.18 —21.04
3 —11.25 —18.50 —23.41 -16.63 —14.48 —18.55 —25.61 —25.21
5 —13.70 —14.60 —21.19 -19.29 -25.63 —17.87 —28.85 —30.59
10 —21.20 —17.46 -20.77 -30.70 —22.75 —33.45 —26.89 —41.36
30 —41.03 —16.16 —21.92 -38.79 —-31.29 —35.85 —36.44 —35.82
50  —31.20 —19.92 -3525 -28.75 —32.30 —35.56 —45.02 —45.77
70 -30.14 —25.71 -28.91 -38.29 -36.62 —36.01 —45.10 —43.09
90  —37.50 —29.78 -34.36 —34.48 —-37.30 —39.91 —42.57 —48.70
110 —44.20 —36.51 —40.81 —38.16 —39.68 —41.29 —40.80 —52.56
130 —48.33 —36.12 —39.70 —38.09 —40.49 —46.83 —45.49 —42.61
150 —53.51 —41.79 —43.44 —39.23 —38.78 —41.23 —47.21 —46.86
170 —58.66 —46.34 —43.02 —39.67 —41.44 —43.96 —45.61 —46.00
190 —60.40 —47.56 —45.00 —43.56 —42.47 —42.76 —50.27 —53.34
210  —64.17 —47.13 —47.22 —41.22 —50.13 —44.07 —48.15 —50.28
230  —66.72 —50.17 —46.80 —42.36 —41.30 —42.67 —46.00 —52.38
250  —70.91 —53.76 —49.18 —41.91 —43.76 —44.48 —45.13 —49.76
270  —=75.07 —56.71 —50.31 —44.35 —41.89 —43.36 —47.85 —48.45
290 —77.84 —57.31 —54.54 —44.49 -46.12 —46.92 —50.54 —49.68
310 —81.64 —61.52 —52.73 —46.22 —43.93 —44.68 —49.30 —50.12
330 —82.00 —62.32 —58.79 —48.88 —46.52 —47.79 -48.64 —51.14
350 —82.93 —65.78 —56.82 —48.70 —47.81 —48.78 —49.57 —52.05
370 —84.90 —70.64 —62.62 —49.15 —48.90 —50.20 —49.31 —54.30
390 8497 -71.01 —61.15 —50.16 —49.05 —48.94 —52.25 —54.11
410 8536 —71.44 —67.62 —59.75 —49.60 —51.17 —50.56 —52.76

—20.27 —19.78 -20.62 —19.03 —22.82 —22.07 —22.74 —23.42 —26.96 —22.42
—23.01 -30.11 —25.61 —26.76 —28.25 —31.66 —30.89 —31.24 —34.18 —30.07
—26.69 —30.16 —28.18 —28.90 —37.04 -32.77 —32.91 —39.24 —41.72 -33.14
—30.35 —42.20 —53.86 —43.84 —36.18 —44.89 —47.46 —37.30 —51.37 —46.68
—36.37 —41.71 —44.27 —40.24 —43.50 —46.59 —51.08 —52.64 —46.49 —45.64
—43.11 —36.09 —50.82 —46.44 —56.57 —48.92 —46.98 —48.15 —60.87 —61.45
—50.50 —44.81 —50.74 —50.15 —49.44 —46.45 —53.23 —52.10 —50.12 —44.82
—47.24 —53.42 —54.93 —55.67 —53.29 —58.60 —46.88 —48.23 —61.16 —56.65
—46.25 —54.16 —58.60 —54.27 —51.43 —52.54 —50.38 —54.39 —60.18 —57.51
—52.57 —53.51 —54.05 —-51.72 -58.54 —51.77 —59.83 —54.92 —61.72 —60.07
—51.09 —49.73 —54.06 —52.46 —72.57 —55.06 —63.98 —61.40 —67.39 —56.96
—45.34 —48.36 —52.39 —52.67 —65.97 —57.56 —61.50 —63.96 —65.06 —64.44
—48.85 —52.78 —55.35 —52.78 —64.40 —55.91 —68.19 —61.13 —58.29 —58.05
—50.75 —50.23 —51.44 —50.42 —55.78 —58.97 —65.31 —59.76 —64.02 —63.56
—50.18 —58.53 —52.88 —49.58 —57.95 —53.81 —66.03 —60.59 —68.02 —69.48
—48.26 —55.34 —61.82 —55.46 —59.62 —51.25 —64.03 —69.25 —72.77 —58.58
—48.10 —51.90 —59.29 —55.46 —61.17 —65.78 —57.22 —60.92 —61.29 —61.47
—48.02 —49.79 —54.73 —54.19 -56.81 —62.94 —59.96 —57.40 —62.10 —62.82
—51.23 —53.82 —52.26 —50.43 —55.49 -59.30 —55.97 —61.10 —61.19 —61.80
—50.25 —57.70 —55.87 —54.59 -58.07 —55.11 —57.48 —57.53 —62.35 —66.88
—50.03 —55.91 —61.41 —55.79 —62.26 —58.83 —55.76 —57.60 —67.10 —64.69
—53.62 —55.54 —70.89 —62.80 —56.92 —57.09 —53.74 —56.79 —60.03 —63.74
—51.56 —56.53 —62.73 —63.44 —57.85 —55.90 —54.20 —56.42 —61.75 —66.43
—56.44 —60.01 —63.76 —68.23 —66.33 —55.17 —55.06 —57.03 —57.53 —57.48
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Fig. 9 Received power curve of wireless transmission at different

frequencies and distances in auxiliary transport roadway 1
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Table 8 Average received power of radio transmissions at different

frequencies in auxiliary transport roadway 1

$i#/MHz gi‘gﬁ;ﬁ 45i2%/MHz gfﬁgﬁj}i
350 -55.09 2100 —48.42
433 -43.19 2400 -52.11
550 —42.68 2600 —49.81
700 -39.26 3300 -53.68
800 -39.67 3500 -51.62
900 —41.21 4200 -53.37
1300 -43.26 4900 —53.44
1700 —45.75 5400 ~57.65
1900 —45.00 6000 -55.62
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Table 9 Received power data of wireless transmission at different frequencies and distances in auxiliary transport roadway 2

Wk LA /dBm
Rk 350 433 550 700 800 900 1300 1700 1900 2100 2400 2600 3300 3500 4200 4900 5400 6000
HE/m MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz

1 —14.38 —18.35 —23.20 -23.73 -21.78 —24.44 -25.16 —24.83 —24.45 -22.17 -22.13 —-20.63 —22.60 —21.31 —21.64 —22.66 —26.43 —21.81
3 —11.11 —21.49 —23.23 -23.90 —-21.63 —23.88 —21.94 —24.96 —-2520 —29.90 —26.70 —29.34 —33.84 —-30.47 -31.13 —31.31 —37.58 —-31.82
5 —11.22 —18.35 —23.39 -20.74 -20.80 —23.96 —41.17 —29.19 —31.19 —29.69 —34.68 —29.07 —31.76 —39.34 —35.42 —35.08 —38.69 —34.55
10 -18.12 —16.47 —20.72 —22.07 —20.16 —22.18 —27.53 —32.27 —31.45 —3831 —44.81 —-36.38 —38.13 —47.16 —36.26 —42.83 —42.17 —44.55
20 —22.15 2471 -21.04 —27.47 —28.57 —40.05 —36.16 —34.17 -34.15 —-35.27 —39.04 —39.93 —48.68 —42.57 —43.14 —50.97 —43.55 —50.97
30 —27.06 —26.10 —26.10 —25.16 —25.66 —29.47 —54.14 —43.19 —45.00 —38.90 —43.05 —34.05 —49.52 —49.84 —44.98 —42.61 —50.41 —48.54
40  -36.21 —-37.00 —33.27 —29.72 —28.97 -32.30 -43.30 —40.03 —35.83 —47.12 —49.74 —47.27 -47.29 —65.30 —62.23 —56.13 —48.12 —46.95
50  —37.05 —53.62 —38.99 —33.22 —38.59 —35.34 —40.25 —34.80 —36.98 —47.42 —43.84 —45.69 —49.05 —44.21 —-45.81 —50.53 —56.92 —61.68
70  —48.41 —4821 —46.65 —37.76 —46.57 —44.66 —37.46 —50.99 —42.66 —48.39 —44.43 —4575 —5821 —51.74 -51.65 —53.56 —56.35 —54.70
80  —53.85 —51.44 —4896 —43.14 —37.09 —44.71 —37.22 —41.94 —42.41 —43.81 —5521 —42.03 —51.67 —50.92 —55.86 —56.22 —66.26 —60.74
90  —67.00 —62.22 —45.80 —41.90 —42.76 —39.75 —44.05 —-4536 —41.85 —46.43 —56.86 —47.52 —74.74 —54.73 -71.95 —58.34 —58.18 —50.20
100 —71.48 —62.66 —55.62 —42.91 —4820 —43.37 —41.32 —40.35 —42.98 —49.55 —49.87 —52.20 —52.44 —46.05 —52.75 —59.49 —59.44 —58.91
110 —71.39 —63.25 —59.02 —55.99 —43.49 —-48.24 —-39.95 —44.29 —41.70 —52.04 —49.57 —46.88 —51.80 —52.33 —49.06 —53.56 —59.86 —63.01
120 —82.03 —66.47 —57.63 —56.39 —44.51 —43.85 —42.42 —41.39 —44.50 —45.01 —48.94 —47.88 —52.04 —52.47 —51.85 —53.15 —66.64 —54.70
130 —78.15 —72.70 —61.52 —59.38 —47.16 —48.48 —53.92 —43.12 —42.96 —46.58 —50.32 —47.03 —53.64 —51.43 —54.14 —59.49 —63.29 —56.01
140 —83.74 —77.96 —65.27 —57.40 —55.81 —47.86 —48.15 —44.04 —44.55 —45.86 —51.88 —48.01 —55.59 —54.75 —58.06 —57.81 —60.25 —57.75
150  —83.90 —74.07 —65.87 —55.04 —51.16 —47.62 —48.77 —46.36 —47.51 —46.60 —49.06 —47.08 —54.04 —51.64 —58.24 —56.12 —57.13 —64.00
160  —83.36 —80.56 —67.56 —59.54 —49.49 —48.12 —49.15 —46.76 —45.28 —51.55 —48.28 —4572 —53.18 —49.80 —55.58 —61.83 —58.66 —57.28
170 —84.43 —86.00 —69.57 —66.17 —51.34 —49.14 —48.60 —45.12 —44.94 —49.32 -50.37 —49.11 —52.40 —51.55 —55.19 —59.66 —63.65 —58.34
180  —88.55 —83.52 —73.59 —-71.27 —51.89 —51.40 —47.34 —48.47 —45.82 —50.02 —51.25 —49.07 —53.88 —52.05 —63.03 —56.64 —63.13 —56.88
190  —86.83 —87.55 —78.42 —65.44 —56.53 —53.43 —45.78 —49.29 —47.26 —50.41 —48.66 —47.98 —54.43 —51.68 —55.56 —58.83 —65.83 —58.14
200 —82.54 —85.92 —74.96 —64.43 —61.27 —54.55 —48.60 —50.56 —50.12 —54.76 —51.76 —48.34 —55.19 —52.24 —54.51 —58.61 —64.82 —66.09
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Table 11 Received power data of wireless transmission at different frequencies and distances in an excavation roadway

ek L AL %/ dBm
e R A R
1 -1432  -13.64 —29.77 -23.69 -17.12 2424 -25.01 —25.04 —24.35 -25.56 —21.40 —23.48 -19.54 —19.69 —-17.91 -18.05 —22.80 —21.13
3 -13.31 -1530 -2342 2389 -20.65 —24.63 -22.59 -23.41 —22.02 —23.84 -35.26 —28.72 —34.79 -30.16 —29.14 —31.23 —36.22 —32.53
5 -14.78 -18.64 2132 2417 -—1880 —28.86 —22.77 -31.07 —25.65 —31.80 —32.94 —28.89 —33.42 —32.05 —34.10 —35.49 —38.69 —34.50
10 -1477 -17.52 2522 -21.16 -20.72 —26.98 —27.91 —46.25 —-26.93 —-30.94 —-36.96 —33.42 —-37.86 —38.99 —34.88 —39.32 —40.09 —39.71
20 -1821 -19.64 2650 2122 —43.48 —28.84 -37.83 —36.00 —41.75 —41.30 —43.33 —36.66 —40.50 —46.12 —54.53 —44.77 —58.73 —45.85
40 -31.98 2034 —31.83 —32.84 4824 -38.62 -37.69 —3595 —49.67 —50.60 —49.04 —44.78 —-46.20 —43.15 —47.94 -52.26 —60.17 —56.06
60 -37.87 -30.51 -36.67 —28.73 2856 —38.05 —44.76 —32.88 —40.29 —43.00 —41.42 —42.11 —61.25 —63.79 —60.30 —48.24 —50.70 —61.30
80 —55.84 4148 4297 3294 -37.83 3635 -52.79 —40.49 —40.25 —44.74 —54.49 —48.90 —57.90 —49.97 —67.96 —56.11 —60.91 —53.08
100 —65.57 4648 4527 3932 4596 4274 -56.50 —48.13 —49.79 —46.71 —53.90 —46.36 —54.52 —53.27 —54.37 —67.14 -73.62 —57.64
120 —65.76  —53.59 —-48.69 —4156 —40.54 -39.10 -52.04 -51.09 —55.91 —59.91 —61.86 —50.61 —63.75 —60.35 —73.41 —57.30 —58.64 —54.86
140 7546 5326 —51.13 —39.21 -38.12 4348 -63.10 —67.30 —52.82 —57.01 —68.86 —58.60 —59.22 —49.77 —67.63 —70.56 —58.70 —55.41
160 —81.27 5643 —-53.68 —42.65 4249 —47.51 -4537 —53.65 —54.75 —53.17 —64.95 —62.07 —56.58 —51.39 —58.49 —60.48 —66.11 —59.10
180  —80.30 —65.60 —54.97 —47.23 -46.77 -44.64 -43.63 —43.86 —49.17 —-53.22 —-53.81 —53.83 —55.88 —65.31 —58.07 —58.71 —61.78 —63.71
200 —84.75 7478 -57.04 4596 —49.66 —49.90 -46.76 —58.65 —47.33 —59.30 —58.41 —56.42 —59.42 —59.86 —59.29 —60.80 —68.02 —64.48
250 -93.94 8346 —66.01 —52.53 5273 —58.50 —58.45 —58.71 —58.60 —60.79 —63.02 —59.11 —57.62 —59.28 —72.98 —69.16 —69.94 —63.78
300 -97.02 9552 -75.08 —57.01 —55.67 —57.49 5528 —57.72 —53.45 -58.45 —59.87 —53.58 —58.67 —62.76 —74.47 —66.66 —74.26 —71.03
350 -95.53 -100.33 -83.01 -6447 —-59.15 —60.35 -57.85 —57.29 —56.31 —55.93 —60.08 —66.81 —63.54 —59.53 —67.18 —72.27 —73.25 -71.68
400 9546 —10098 -93.89 —69.26 —62.64 —63.31 -60.43 —61.53 —60.96 —66.34 —70.60 —71.80 —64.42 —65.07 —72.81 —74.50 —68.89 —75.44
450 -96.19  -99.01 -95.77 -7639 —67.08 —66.13 —62.82 —61.24 —60.81 —71.64 —77.96 —64.77 —65.49 —64.66 —70.69 —73.70 —80.95 —84.38
500 -95.11 -101.17 -99.95 -83.76 —80.35 —78.76 —73.08 —64.32 —69.74 —78.78 —81.82 —81.40 —76.22 —76.48 —76.35 —85.81 —90.66 —86.32
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Fig. 11 Received power curve of wireless transmission at different PRI IR —43.40 dBm ORI 700 MH2),

frequencies and distances in an excavation roadway
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Table 12 Average received power of wireless transmission at

different frequencies in an excavation roadway

350 —61.37 2100 —50.65
433 —55.38 2400 —54.50
550 —53.11 2600 —50.62
700 —43.40 3300 —53.34
800 —43.83 3500 —52.58
900 —44.92 4200 —57.62
1300 —47.33 4900 —57.13
1700 —47.73 5400 —60.66
1900 —47.03 6000 —57.60
13
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Table 13 Received power data of wireless transmission at different frequencies and distances in fully mechanized mining face

W % AT /dBm
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Fig. 12 Received power curve of wireless transmission at different
frequencies and distances in fully mechanized mining face
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Table 14 Average received power of wireless transmission at

different frequencies in fully mechanized mining face
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