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Abstract: Coherent free-space optical communication with 8-quadrature amplitude modulation
(8-QAM) using joint algorithm of amplitude compensation and digital phase recovery is proposed.
Compared with traditional free-space optical communication schemes the scheme we proposed not
only can restore the signal without requiring the knowledge of instantaneous channel state informa—
tion but also has higher spectral efficiency. Numerical studies show that the bit error rate of the
proposed system is four orders of magnitude lower than that of the 8-QAM system without joint
algorithm when the frequency offset f; =20 MHz between the receiver and the transmitter the
lasers joint linewidth Af =10 kHz and the signal<4o-noise ratio is 20 dB for a lognormal turbulence
channel with ¢ =0.25 and phase noise with a'i =0.07.
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Fig. 1 Structure of the scheme model
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Fig.2 Module of joint algorithm of amplitude compensation and digital phase recovery
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Tab.1 Parameters of the channels used in numerical simulation
Atmospheric Atmospheric )
Aperture Transmission Log-amplitude ~ Phase noise
Wavelength structure coherent )
Parameter diameter distance . standard variance
A/nm constant diameter ,
D/cm L L/km deviation o o, /rad
C:/m™" ry/em
Value | 1550 5 10°16 14 25.6 0.25 0.07
Value II 1550 8 10°1 14 25.6 0.25 0.15
Value I 1550 5 10°1 30 16.2 0.5 0.15
4.3 o
3 fo =20 MHz. Af =10 kHz.
2
Af =10 kHz 0'=0.25\0'¢=0.07 °
5 8-QAM
° 0'=0.25\0"2b=0.07
o ° Jo =20
o MHz
4 8-QAM 6
o =0.25.07, =0.07 .



2 : 8-QAM 229

() F(d) o
Fig.3 Constellation diagrams of different stages at the receiver of the system using joint algorithm. ( a) After BDs. ( b) After

amplitude compensation. ( c¢) After frequency recovery. ( d) After phase compensation.
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Fig.4 Simulated BERs of the system using joint algorithm

with different frequency offset Fig.6  Simulated BERs of the system using joint algorithm
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