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Analysis of Parameters Affecting the Attenuation by Rain
in Ka and mm-wave Bands
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Abstract

Design of wireless link in Ka and mm-wave bands is critically affected by rain attenuation. In
this paper, we compared and analyzed the main distributions of rain drop size to estimate the rain
attenuation which can be used in domestic environment. Mie scattering theory was checked to agree
with Rayleigh theory in its low frequency limit and agree with optical scattering theory in its high
frequency limit. We intended to provide more specific criteria to estimate rain attenuation with a

generalized approach.
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2-1 Mie Scattering Theory
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Fig. 1. Incident wave on a spherical water drop.
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Fig. 4. Wave propagation in rainfall space.
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Table 1. Parameter value according to distribution
of rain size.
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Fig. 5. Distribution of rain drop size(l#=100 mm/hr).
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Table 2. Comparison of «, B value according to
each distribution of size,
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Fig. 8. Distribution of rain size according to varia-
tion of £{(n=0, £=30mm/hr).
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Fig. 9. Distribution of rain size according to variation
of B(n=1, R=30 mm/hr).
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Fig. 13. Rain attenuation as a function of B and R.
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Fig. 14, Rain attenuation as a function of 8 and R
(n=0, 50 GHz, R=0~30 mm/hr)
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