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ABSTRACT

The non-linearity of HPA(high power amplifier) which is an important component in modern communications
systems introduces AM/AM and AM/PM distortion so that the transmitted signal is deteriorated. And, the I/Q
unbalances and phase error which are generated by non-ideal components are inevitable physical phenomena and
lead to performance degradation when we implement a practical two-dimensional (2-D) modulation system. In
this paper, we provide an exact and general expression involving the 2-D Gaussian Q-function for the error
probabilities of arbitrary 2-D signaling with I/Q amplitude and phase unbalances in nonlinear additive white

Gaussian noise (AWGN) channels by using the coordinate rotation and shifting technique.
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