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Abstract

This paper analyzes the rain effect which is the most dominant signal attenuation in Ka-band
satellite systems and proposes the hierarchical 8-PSK scheme as a countermeasure. We first analyze
theoretical BER performance of hierarchical 8-PSK assuming coherent demodulation and received
signal qualities based on Korean rainfall data. Next, we compare the performances between the
proposed hierarchical 8-PSK scheme and the conventional hierarchical 16-QAM scheme. Estimation
of rainfall intensity and rainfall attenuation are modeled by lognormal distributions and received
signal performance evaluation is based on several performance criteria, such as outage probability,
mean spectral efficiency, and average received SNR. In result, we are convinced that the proposed
hierarchical 8-PSK scheme is superior to the conventional hierarchical 16-QAM scheme as a whole
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Fig. 1. Constellation of hierarchical 8-PSK.
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Table A1. Relation of percent of time and rain

intensity in urban area.
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et | E | WE | FE | AT ]
0.2 129 | 113 | 121 86 12.2

0.1 198 | 186 | 200 | 128 | 180

0.05 294 | 260 | 280 | 178 | 285

0.01 508 | 461 | 568 | 326 | 509
0.005 584 | 586 | 745 | 382 | 596
0.001 80.0 | 755 | 995 | 455 | 845
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Table A2.Elevation angle, rain intensity and
rain attenuation parameters.
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Z}@ﬁ‘? /A% | 3T | m, | s, |FBE|\mp| ST
A& | 375NI270E | 450° | 0.194 | 0474 | 0988 | 0.326 | 0.360
364NI1275E | 460° | 0100 [0495| 0.987 | 0.239 | 0.378
# | BHINIZBAE | 476° [-0.012(0559| 0991 | 0.137 | 0.434
ot | 35.8N1286E | 464° | 0.063 [0.449| 0982 | 0.197 | 0.340
Kk | 352N1290E | 469° | 0.086 [0.309] 0.990 | 0.222 | 0.391
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