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Design of Optimal Hop Length for Fixed Radio Relay Links
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Abstract

The frequency band above 20GHz 1s the great radio resource which has not been used. But the at-
tenuation by atmosphere is so large that the radio systems using this frequency band must have
shorter hops. There are few studies of optimal hop length for these millimetric wave radio links in
Korea. In this paper we analyzed the millimetric wave propagation characteristics in atmosphere and
estimated rain attenuation which have a great effect on hop length, Furthermore, we present a rainfall
rate(mm /h) of the cities including Seoul and Pusan using the data collected by several rainfall
gauges. This paper presents a method of obtaining the optimum hop length for millimer wave radio
links based on the rain rate date.
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{Table 2) Parameters for specific attenuation due

to rain
F314(GHz) Kn Kv aH av

10 0.0101 |0.00887 | 1.276 | 1.264
12 0.0188 |0.0168 | 1.217 | 1.2

15 0.0367 | 0.0335 | 1154 | 1.128
20 0.0751 |0.0691 | 1.099 | 1.065
25 0.124 | 0.113 1.061 | 1.030
30 0.187 | 0.167 1.021 | 1.000
40 0.350 |0.310 0.939 | 0.929
50 0.536 | 0.479 0.873 | 0.868
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(Table 3) Rain attenuation in Seoul in terms of hop length, time percentage and frequency

Aazo| 5 km 8 km | 12 km
AzuAEAL | 528 | 157% | 5258 | 1577% | 52% | 157 | 525% | 1577% | 528 | 1572 | 525% | 157.0%
EXDS (0.001%) | (0.003%) | (0.01%) | (0.03%) 1€0.001%) | 0.003%) | (0.01%) | (0.03%) |(0.001%) (0.003%) | (0.01%) | (0.03%)

23 GHz 547 | 389 | 255 | 165 | 755

53.8 | 352 | 228 | 956 | 681 | 44.6 | 28.9

28 GHz 73.5 52.4 34.3 22.2 | 101.4 72.3 47.3 30.7 | 128.5 91.6 59.9 38.9
32 GHz 87.7 | 625 | 40.9 | 26.5 11209 | 86.2 | 56.5 | 36.6 | 153.3 | 109.3 71.6 | 46.4
38 GHz 106.5 | 75.9 | 49.7 | 32.2 | 146.9 | 104.7 | 68.6 44.4 | 186.2 | 132.7 86.9 56.3
50 GHz 143.5 | 102.2 66.9 | 43.4 | 198.0 | 141.1 92.4 59.9 | 250.9 | 178.8 | 117.1 75.9
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