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Abstract

Unfortunately, the area without economical efficiency, especially the far distance sea, is much
lower than that of a urban area—built-up area. It should be promoted the equivalent level to a
urban area in the light of future-oriented universal service. Actually, Because propagation
environment of mobile communication in the sea is greatly different from that for inland focused
on built-up area, a propagation prediction model in the sea should be distinguished from
inland-based one. Accordingly, the purpose of this study is to suggest the propagation prediction
model for the sea service as a method to minimize unnecessary facilities investment and
maintenance caused by additional or new building of a base station. If mobile phone service for far
distance sea is provided by expanding limited communication zone of narrow band CDMA mobile
communication whose spread band FA is 1.2288MHz. Suggested propagation prediction model
includes five parameters to minimize facilities investment of a base station and maximize channel
capacity: equivalent line of sight, chip delay by PN code, antenna altitude, power of base station
and gain of antennas. Finally, suggested propagation prediction model is simulated and, the results
are examined for its utility by comparing with loss of free space.
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Fig. 1. Geometric line of sight range.
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Table 1. Optimal virtual altitude of basic
station’s antenna by equivalent line of
sight.
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Fig. 3. Visibility range according to virtual altitude
of base station antenna and equivalent line
of sight range.
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Table 4. Base station power and receiving
power by straight distance of free

space.
[W/Ch]

Dika] 2 2.5 3 4 6
10 7749 | 7652 | 7573 | 7448 | 72.72
20 8351 | 8254 | B1.75 | 80.50 | 78.74
30 87.04 | 86.07 | 8527 | 84.03 | 82.26
40 8953 | 8857 | 87.77 | 8652 | 8476
50 0147 | 90.50 | 89.71 | 8846 | 86.70
60 93.06 | 9209 | 9130 | 90.05 | 8829
65 9375 | 9278 | 9199 | 90.74 | 8898
70 9440 | 9343 | 9263 | 91.38 | 8962
80 95.56 | 9459 | 9379 | 9254 | 90.78
90 96.58 | 9561 | 94.82 | 9357 | 9181
100 9749 | 9652 | 9573 | 9448 | 9272
110 9832 | 9735 | 9656 | 9531 | 9355
120 99.08 | 9811 | 97.32 | 96.07 | 94.31
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Table 5. Optimal parameters by line of sight
based on 94 | dBm | .
Dm[km] Noa Tod[ﬂs] hob[m] Pt[W/Ch]
40 0 0 64.00 2
45 41 33.36 84.95 2
50 82 66.73 108.86 2
55 123 100.09 135.72 2
60 164 13346 165.55 2
65 205 166.82 198.33 2
70 246 200.19 234.08 25
75 287 23356 272.78 3
30 328 266.92 314.43 3
35 369 300.29 358.93 4
90 410 333.65 406.66 4
95 451 367.02 457.20 6
100 492 400.38 510.71 6
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Table 6. Simulation results of suggested

propagation expectation model and
propagation channel loss of free space

(|dBm|).

P, 2 25 3
D, P, |\Pleg| P, |Pie| P |Ps| ¢
40 9152 |85 -1.99) 056 [&857] -1.981 8976 | 8777 | -1.9
50 9136 {914[-089} 91.39 | 9030| -089| 050 {871 | 08
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100 RVZ3 914 -074| 976 | %652| 074| 647 | B3| 074
110 P | B3| -1.27| V53 |97.36| -118| 97.74 | 9656 | -1.18
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40 8851 | 852 | .19 | 875 8476 | -199
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