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ABSTRACT

An optical coherent system is considered for the next-generation optical access networks in enhancing the data
rate and transmission distance. In this system, however, I/Q amplitude imbalance may occur at several parts of
the system, leading to serious performance degradation. Asymmetric structure of a coherent receiver at the
location of subscriber is one of the sources of I/Q imbalance. Therefore, this imbalance parameters must be
removed or compensated to secure the transmission performance. In this paper, the source of I/Q amplitude
imbalance is analyzed, and then the way to compensate for the imbalance at the receiver side is suggested.

Performance after the compensation is estimated using simulation.
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Fig. 3. Constellation of QPSK on 1/Q amplitude
imbalance (a) I/Q balanced (b) I/Q imbalanced
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Table 1. Parameters of PON system for simulation on
I/Q amplitude imbalance
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Parameter Value
Data Rate 30 Gbps
Optical Modulation QPSK
Transmission Distance 100 km
Transmitted Power 0 dBm
LO Power 0 dBm
Number of ONUs 16
Fiber Attenuation 0.2 dB/km
. . . k;=0.38, k,=0.53
Coupling Coefficient ks=0.58, ki=0.41
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