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Experimental Results of 100m Indoor and Outdoor FSO Testbed
Employing 64-QAM OFDM
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ABSTRACT

Unlike the RF communication, the free space optical (FSO) communication has remarkable advantages,
which are no frequency license issues, low-cost and high power efficiency. Even though there are various
researches on the FSO sytems abroad, no experimental demonstrations have been conducted in South Korea. In
this work, we implement a FSO experiment and analyze the performance of our FSO testbed employing
64-QAM OFDM over 100m indoor and outdoor environments. In our FSO testbed, two USRPs are used for
RF signal generation and reconstruction. The RF signal is converted into 1550nm laser signal by an optical
intensity modulator and changed into RF signal again by a photodetector. We measure EVM and BER of the
received signals in 1) indoor corridor and 2) outdoor environment. As a result, our FSO testbed shows BER
below 10e-5. This testbed, which firstly succeeded 100m FSO transmission for indoor and outdoor conditions
in Korea, validates he FSO system is a promising alternative for backhaul link connecting in-between the
wireless local area network (WLAN)-based conventional network infrastructure.
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This
[8] 131 (9] paper
Data rate 112 1.08 2.208 27
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Channel
Coding ) ) ) 34 cc
Spectral
efficiency 32 3.6 72 4.52
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The data conditions
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Center frequency 100MHz

Channel bandwidth 10MHz
Channel coding 3/4 CC
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Modulation 16-QAM (MCS-=5),
64-QAM (MCS=7)
USRP Tx power 13dBm
USRP Rx gain 28.5dB
Tx laser power 3dBm~13dBm
Wavelength 1550nm
The Outdoor Environment
Visibility 20km
Temperature -4.6C
Average wind speed 1.8km/h
The EVM limit of 802.11a standard [10]
QPSK (MCS=3) -13dB
16-QAM (MCS=5) -19dB
64-QAM (MCS=7) -25dB
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