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Three-State Markov Model of Land Mobile Satellite Channel

Wang Xin, Qi Chenhao
(School of Information Science and Engineering, Southeast University, Nanjing, 210096, China)

Abstract: To overcome the shortcoming that the single-state channel modeling method cannot sufficiently
reflect the practical propagation of satellite channel, a three-state Markov modeling method for land mo-
bile satellite channel is presented. In particular, it is the first time to simulate the symbol error rate
(SER) performance based on the presented channel model. Each state of the three-state Markov channel
model obeys the Loo distribution with different parameters; while the state transition is modeled as
Markov random process. The SER comparisons using the presented channel model are simulated inde-
pendently for the intermediate tree shadowed scenario and suburban scenario in S band, elevation of 40°
and quadrature phase shift keying(QPSK) modulation. The simulation results show that SER perform-
ance is mainly determined by the strength of the line-of-sight component. In case of heavy shadow, addi-
tional signal to noise ratio (SNR) of 3—5 dB is needed to compensate the SER loss. In addition, in order
to achieve the same SER=0. 01 performance, the intermediate tree shadowed scenario needs extra about
5 dB SNR compared to suburban scenario. The work is contributed to the research of satellite communi-
cation techniques and the engineering application therein.

Key words: land mobile satellite; channel modeling; Markov process;l.oo model
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W I/ R L. RS 2. o e e RS 5 T
B ) 4/dB ¢/dB MP/dB  o/dB ¢/dB MP/dB  o/dB ¢/dB MP/dB
10 0.1 0.37  —22.0 —1.0 0.5 —22.0 —2.25  0.13  —21.2
60 0.0 0.12 —24.9  —0.7 0.12 —26.1 —1.4 0.25  —23.1
@ 70 —o0.1 0.25  —22.5 —0.5 0.28  —24.5 —0.75  0.37 —23.24
80 0.1 0.16  —22.4  —0.4 0.15  —23.5 —0.72  0.27  —22.0
10 —10 0.5 —13.0 —3.7 0.98  —12.2 —15.0 5.9 —13.0
x 60 —0.3 0.91  —15.7 —2.0 0.5 —13.0 —3.8 0.34  —13.2
K 70
80  —o0.4 0.58  —13.7 —2.5 0.2 —16.0 —4.25 3.0 —25.0
g 40 —0.4 1.5 —13.2  —8.2 3..9 —12.7 —17.0  3.14  —10.0
B 60 —o.2 0.75  —14.0 —3.1 1.9 —15.5
fg 70 —0.8 0.75  —10.0 —3.3 1.1 —10.75 —7.7 2.9 —10.2
¥ 80  —o.6 1.87 —9.25  —2.5 1.55  —10.0 —4.6 2.0 —13.4
& 40 —10.1  2.25  —10.0 —19.0 4.0 —10.0
1[% 60 —7.7 4.0 —10.1 —10.8 2.7 —10.0
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0  —0.3 0.73  —15.9 —8.0 4.5 —19.2  —24.4 4.5 —19.0
s 60 —0.35  0.26  —16.0  —6.3 1.4 —13.0 —15.2 5.0 —24.8
K 70 —o.5 1.0 —19.0 —5.6 1.2 —10.0 —12.3 1.1 —16.0
80 —0.25 0.87 —21.7 —6.6 2.3 —13.0 —11.0 8.7 —24.2
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Tab.4 Loo model parameters for intermediate tree shadowed area with elevation of 40°

R a/dB ¢/dB MP/dB
R 1 —0.4 1.50 —13.2
N —8.2 3.90 —12.7
RE 3 —17.0 3. 14 —10.0
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Tab.5 Loo model parameters for suburban area with elevation of 40°

R a/dB ¢/dB MP/dB
N —1 0. 50 —13.0
RE 2 —3.77 0.98 —12.22
RE 3 —15 5. 90 —13.0
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