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Square-Law Combining-Aided
SIM/SM for Optical Wireless
Communication
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ABSTRACT

In this paper, we propose an SIM/SM system
with a square-law combining. In an outdoor
environment, the performance of SIM/SM deteriorates
due to an atmospheric turbulence. The square-law
combining technique can enhance the performance of
the SIM/SM by employing square-and-integrate
operation at the receiver side. For various spectral
efficiencies, the performance gain increases as the

number of photodetectors increases. Furthermore, as

the turbulence strength increases, the performance

gain also increases.
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Fig. 1. Proposed system model (a)transmitter (b)receiver.
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Table 1. Simulation parameters.

Parameters Values
Data rate (Rb) 1Mbps
Subcarrier frequency 14MHz-28MHz
Photodetector

.. 1
responsivity (R)
Constellation size (M) 2 (BPSK)

Spectral efficiency 2, 4bits/s/Hz

Number of receivers 1, 2, 4

Log-normal channel

Channel (012=0.1, 0.5)

BER
S

—B— No SLC (o7=0.1)
4| —e—nRx=2(af=0.1)
—+—rRx = 4 (g7=0.1)
& | --BF- No sLC (o7=0.5)
--g-= nRx = 2 (a7=0.5)
-=4—- nRx =4 (07=05)

0 5 10 15 20 25 30
Eb/NO

a2l 3. 2bits/s/Hze F E8S 2= Ak A~
B]E _«:3_%% /H‘—

Fig. 3. BER performance of the proposed scheme for the
spectral efficiency of 2bits/s/Hz.
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Fig. 4. BER performance of the proposed scheme for the
spectral efficiency of 4bits/s/Hz.
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