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Abstract Aiming at solving the problem that Ka-band satellite communication signal transmission is easily affected by
rainfall and ground environment, this paper studied the distribution of the Ka-band based rain attenuation of LEO satel-
lite channel by considering the high-speed movement characteristics of LEO satellite and the propagation characteristics
of satellite-to-earth link,and proposed an adaptive information transmission scheme for LEO satellite to improve the re-
liability of system information transmission. Firstly,a Ka frequency band LEO satellite mobile communication channel
model is established to solve the problem that the transmission signal is easily affected by rainfall and the variation of el-
evation angle. Secondly, the probability density function of the rain attenuation based on the change of the elevation an-
gle is calculated by combining the elevation varying range and the elevation probability density function of LEO satel-
lite. Thirdly,according to the probability density function of the rain attenuation and the current channel state, the chan-
nel parameters are calculated and the channel state information can be obtained. Then,according to the confirmed chan-
nel state information, the signal-to-noise ratio thresholds of different channel states and different modulation coding
modes can be calculated with the error rate of 1 X10 ‘. Finally,by comparison of the feedback signal-to-noise ratio and
the calculated signal-to-noise ratio thresholds, the best modulation and coding mode is selected through the adaptive
modulation coding selection algorithm,which can promote the transmission reliability of spatial information. The simula-
tion results show that the lower the elevation angle of satellite is,the more serious the ground shadowing is,and the bit
error ratio of system is higher under the different channel states. The proposed adaptive information transmission
scheme makes the bit error ratio of the satellite communication systems always lower than the target bit error ratio of
1X 10", The results show that the proposed adaptive information transmission scheme can effectively solve the prob-

lem of serious attenuation of transmission signal caused by rainfall, ground mobile environment and satellite mobility,
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and effectively enhance the information transmission quality of LEO satellite system based on Ka band.
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Fig. 1 Satellite network model
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Fig. 2 Adaptive transmission scheme model
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Table 1 Parameter values of rain attenuation based on different

satellite elevation angles

10°~15° 15°~ 22° 22°~ 37° 37°~90°
a(0,) 0.8631 0.9070 0.9203 0.7699
m(0,) 1.5239 1.1028 0.6516 0.4632
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Fig.5 Error rate of five modulations under rainy-light shadowing
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Table 2 Channel parameters in rainy days

FTRILE HE i #E

gk A
mawE  m@) o6y CTEREkw e
L ZEMHY 4.0 0.13 1.0
10°~15 1.5239  0.8631 _ B
EEWH 0.6 —1.08 2.5

o . BEWY 4.0 0.13 1.0
15°~22 1.1028 ©0.9070 " B
FEMHY 0.6 —1.08 2.5

o e BEM® 4.0 0.13 1.0
22°~37°  0.6516 0.9203 oo B
FHEWY 0.6 —1.08 2.5

L ZEMHY 4.0 0.13 1.0
37°~90°  0.4632 0.7699 "~ B
EEWEY 0.6 —1.08 2.5

RAE K 5— & 8 4y il B R RS 5 B I, 43 BT AE 4
(5 18 R A 19 55 0 98 ) 77 =0T i #3 BER=BER,,.,=1X10""
B A M LU B, BT A5 RN 3% 3 BT,

F3 R B A A R L A
Table 3 Signal to noise ratio thresholds based on rainy day-mild

shadow fading channel
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Fig. 9 Error rate of five modulations under rainy-heavy shadowing

with 10° to 15°
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Fig. 10 Error rate of five modulations under rainy-heavy shadowing
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Fig. 11 Error rate of five modulations under rainy-heavy shadowing

with 22° to 37°
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Table 4 Signal to noise ratio thresholds based on rainy day-severe

shadow fading channel
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MCS1 QPSK 9.5~13 7~10.5 4.5~8 3~7
MCS2 8QAM 13~17.5 10.5~16 8~11.5 7~10.5
MCS3 16QAM 17.5~25 16~24.5 11.5~19 10.5~17
MCS4 32QAM 25~39.5 24.5~36.5 19~35 17~32
MCS5 64QAM =>39.5 =>36.5 =35 =32
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Table 5 Setting of simulation parameters
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Fig. 13 Rain attenuation based on different satellite elevation angles
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Fig. 14 Error rate performance under rainy-light shadowing
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