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We analyze the link availability of terrestrial free-space optical (FSO) communication systems in Korea. For this purpose, we
utilize several theoretical models to calculate the power losses induced by absorption and scattering in the atmospheric channel,
using five-year meteorological data for three major cities in Korea (Seoul, Busan, and Daejeon). Also, we estimate the power
variations at the receiver caused by scintillation in the data. Those power losses and variations are used to estimate the availability
of FSO links in the three cities. The results show that link availability is estimated to be over 95% in Daejeon for a 3.5-km
FSO link, when the transmitter power and receiver diameter are greater than 10 dBm and 7 cm respectively. Slightly worse link
availabilities are obtained for Busan and Seoul.
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Table 1. Values of W parameter used in Eq. (8)

Time w Time w
0:00-1:00 0.11 12:00-13:00 0.9
1:00-2:00 0.11 13:00-14:00 0.8
2:00-3:00 0.11 14:00-15:00 0.59
3:00-4:00 0.07 15:00-16:00 0.32
4:00-5:00 0.08 16:00-17:00 0.22
5:00-6:00 0.06 17:00-18:00 0.1
6:00-7:00 0.05 18:00-19:00 0.08
7:00-8:00 0.1 19:00-20:00 0.13
8:00-9:00 0.51 20:00-21:00 0.13
9:00-10:00 0.75 21:00-22:00 0.13

10:00-11:00 0.95 22:00-23:00 0.13
11:00-12:00 1 23:00-24:00 0.13
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Fig. 1. Methodology utilized in this research for the estimation of link availability.
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Table 2. FSO system parameters used in the analysis

Transmitted power 10-20 dBm
Transmission wavelength 1550 nm
Link distance 1-10 km
Link margin 6 dB
Beam spot size at RX I m
Receiver sensitivity (2.5 Gb/s) -35.9 dBm
Receiver diameter 70-150 mm
System loss 6 dB
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