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Analysis of C/N Variation of Ku Band Satellite Beacon Receiver
According to Rain Attenuation
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[Abstract]

This paper predicts and measures the C/N ratio of a beacon signal transmitted from geostationary orbit satellite KorSat 5A (113°E) at a
ground station located in Kimpo. Based on the ground stations, we compared the rain attenuation of the zone K of ITU-R and the rain
attenuation which analyzed the domestic weather information. In ITU-R, the Korean rainfall characteristics are classified into zone K, but
forecasting the rainfall intensity and attenuation of three adjacent cities based on the cumulative rainfall data per minute from 2013 to 2017.
The calculation of rainfall path and attenuation is based on ITU-R recommendations. The change of the C/N according to the rainfall
amount was confirmed through the 2 week satellite beacon signal C/N measurement. The predicted critical C/N was decreased to 12 dB at
A, 5. During the experiment, it was confirmed that it decreased up to 8 dB according to the concentrated rainfall.
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Fig. 1. Satellite communication system configuration and
loss path diagram.
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Fig. 2. Schematic of an earth-space path giving the
parameters for rain attenuation.
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Table 1. Calculation of Ly and L.

Ak

Slant path length Ly [km] | Horizontal projection length L, [km]

6.06 4.34
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Table 2. Results of rainfall for average year R, for

ITU-R.
q R(r% =0.5) R(T% =0.3) R(a% =0.1) R(a% =0.01)
Region [mm/hl [mm/h] [mm/hl [mm/h]
zone K 0.95 6.9 18.29 39.99
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Table 3. Results of rain attenuation for ITU-R.
Region A5 [dB] Ay, [dB] Ay, [dB] Ay [dB]
zone K
(Kimpo, 37.5°N) 0.23 1.80 4.61 9.28
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Table 4. Results of rainfall for average year R, in 3

cities.

. Rug=0.5) Rug=03) Run=01) | Ran=o0.0)

Region mmhl_ | [mmml | [mmvh] | [mmih]
Seoul, 37.5°N 0 24 30 60
Incheon, 37.4°N 6 7.2 18 58.8

Kanghwa, 37.7°N 0 12 30 66
E 5. 3 TA| 2 22 Als 23
Table 5. Results of rain attenuation in 3 cities.

Region Ay [dB] A4 [dB] Ay, [dB] Ay [dB]
Seoul, 37.5°N 0 51 5.99 9.51
Incheon, 37.4°N 1.66 1.94 4.1 9.39

Kanghwa, 37.7°N 0 2.98 5.98 10.08
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Fig. 3. Ground station antenna structure.
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Fig. 4. Measurement result of beacon C/N in rain weather
condition
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Table 6. C/N change according to the weather data in
Gimpo and Ganghwa.

Feb 28| Mar1 | Mar3 | Mar 4 | Mar 5 | Mar 7 | Mar 8
Kimpo 5/ | 05/ ) 45/ 115/ 105/ | 1/
Max/Min|/Kanghwa| 0.5 0 05 | 05 0 0.5
Rainfall
[mm/h] | Kimpo | 2.7/ ) 0.6/ | 36/ ) 1.1/ )
/Sau-dong| 0.1 0.1 0.1 0.1
Max/Min 15.01|15.39 | 15.11| 15.19 | 14.45| 15.13 | 15.19
C/N [dB] /6.66 |/12.00|/14.23|/11.22|/10.21(/12.10|/11.88
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