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ABSTRACT

In this paper, the satellite channel in rural and suburban environment is modeled by a shadowed Rician fading
channel and we analyzes a direct-sequence/code division multiple access(DS/CDMA) as a land-mobile satellite
communication system. The performance is evaluated by the average probability of bit error and analyzed as to
multi-user number, diversity number of branches, and Eb/No. From the performance analysis, the results show

that large amounts of Eb/No is required to compensated for the combined effect of fading and shadowing.
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Performance difference among the diversity schemes in light and average shadowing is discretely seen as the num-

ber of branches increases more than five, and performance improvement is achieved with multi-user number

decreasing and Eb/No increasing. While the maximal ratio combining scheme yields the best result, the distributed

decision combining using temporary data decision and channel state information is superior to the selection com-

bining. For heavy shadowing, multipath signal component is the dominant factor. In the case of using the number

of branches more than seven and the large amounts of Eb/No more than 18dB, it is shown that the aspcet of per-

formance is similar to the case of others. Also, the composite use of diversity combining scheme and channel

coding is efficient for advancing performance to the case considering only diversity combining scheme.
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Table 1. Channel model parameter.
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Fig. 1 Shadowed Rician probability density function
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Fig. 3. Bit error probability vs. Eb/No for maximal ratio
combining under light, average, and heavy sha-
dowing in satellite channel(L=1, K=1, and N o=
4095).
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Fig. 4. Bit error probability vs. number of branches for

four combing schemes in satellite channel(K = 500,
Eb/No =25dB, and Ny =4095). (a)under light
shadowing (b)under average shadowing and (c)
under heavy shadowing
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Fig. 5. Bit error probability vs. user numbers for four com-

bining schemes in satellite channel(L. =5, Eb/No=
25dB, and Ny = 4095). (a)under light shadowing.
(b)under average shadowing. (c)under heavy sha-

dowing.
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Fig. 6. Bit error probabilty vs. Eb/No for four combining
schemes in satellite channel(L=7, K =400, and
Neode =4095). (a)under light shadowing (b)under
average shadowing (c) under heavy shadowing
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Fig. 7. Bit error probability vs. Eb/No for selection com-

bining scheme with or without convolutional coding
as channel coding in satellite channel(L=1, K=1,
and Nioge =4095). (a) without channel coding. (b)
with channel coding.
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