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Abstract This paper reviews the basic theory of the radiowave propagation for mobile satellite communications,

mainly based on ITU-R recommendations.
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Fig.1 Fresnel zone.
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Fig.2 Knife-edge diffraction model.

=
o
T
I

J(v) [dB]

-1 0 1 2 3
v

03 0D000Ooooooooo (160
Fig.3 Knife-edge diffraction loss (Eq. (16)).
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Fig.4 Rayleigh and Nakagami-Rice CDF.
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Table 1 Parameters recommended for fading models.

0.158 (—8 dB); 8 = 30°

0.100 (—10 dB); 6 = 45°

inter- or extrapolation using dB values;
10° £ 6 < 45°

Suburban 0.0631 (—12 dB); 6 = 30°

0.0398 (—14 dB); 6 = 45°

inter- or extrapolation using dB values;

M, A Urban

10° £ 6 < 45°
M, B 0.03162 (—15 dB)
M c 0.01 (—20 dB)
m —10 dB
o 3 dB
PaD<d)=1-pd", (22)
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Fig.5 Mixed fading model.
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Table 2 Parameters of state transition probabilities for mixed

fading model.

LoS Shadowed | Blockage Trans. Prob.
B 8 o o o o |Pp~a Pp_c
Suberb (1) [ 0.88 0.61|1.73 1.11 |2.62 0.98| 0.65 0.35
Suburb (2) | 0.83 0.66 | 1.89 0.93 | 3.28 1.04| 0.65 0.35
Wood 0.60 0.84|2.05 1.05|1.55 1.02| 0.42 0.58
1999.

[3] Rec. ITU-R P.526-8, “Propagation by diffraction,” 2003.

[4] Rec. ITU-R P.681-6, “Propagation data required for the
design of earth-space land mobile telecommunication sys-
tems,” 2003.

[5] Rec. ITU-R P.838-2, “Specific attenuation model for rain
for use in prediction methods,” 2003.

[6] Rec. ITU-R P.1057-1, “Probability distributions relevant to
radiowave propagation modelling,” 2001.
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