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Design and Performance Evaluation of Predistorter to
Compensate HPA Nonlinearity in 16-QAM System
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Abstract

When using a high-power amplifier(HPA) for high-speed communication, the nonlinear characteristics of the HPA deteriorate power
efficiency, bit error rate(BER) performance, and spectral efficiency. Because it is inevitable to use the HPA to obtain sufficient trans-
mission power for high-speed communication, it is necessary to compensate for nonlinearity of the HPA by using a predistorter. In
this study, a predistorter was used to compensate for the nonlinearity of the HPA, and the nonlinear distortion was compensated using
the predistorter. Simulation results show that the compensation of the nonlinearity of the HPA using the predistorter achieves a BER
performance similar to that of an ideal linear amplifier, and that the spectral mask is also satisfied..
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Fig. 1. Block diagram of the overall 16-QAM system with
HPA and predistorter.
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Table 1. Conditions of simulation.

Parameters Value
Modulation 16-QAM
SRRC filter Roll-off factor: 0.5, Upsampling factor: 8
HPA model Saleh model
HPA «,=2.0587, (3,=1.0517,

coefficients «,=18233, [3,=9.004

Ey/N, 0~20 dB
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Fig. 3. Characteristics of AM-AM and AM-PM according
to nonlinear HPA conditions.
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Table 2. Performance comparison of 16-QAM system accor-
ding to IBO value.

Condition Required input-back-off value
16-QAM(w/o predistorter) 20 dB
16-QAM(w/ predistorter) 15 dB
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