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Abstract

The power amplifier (PA) is one of the most important nonlinear devices in wireless communica-
tion field. The memory-nonlinearity of the PA deteriorates the transmission performance of the
communication system. The use of pre-distortion technology can reduce the system performance
loss caused by the memory-nonlinearity of the PA. In this paper, the adaptive predistortion tech-
nique of PA’s memory-nonlinearity is studied and an adaptive predistortion model based on full
kernel Volterra series is established. The parameters of the full-core Volterra predistortion
model are identified by LS, RLS, LMS and Kalman filtering algorithms. The four algorithms are
deeply optimized with the minimum mean square error (MSE) as an indicator. The simulation
results show that the Kalman filtering algorithm has the best parameter identification accuracy.
In the noise environment, the adaptive predistorter based on Kalman filter can still effectively
compensate the memory-nonlinearity of PA. The research in this paper provides a reference for
further understanding and research on adaptive predistortion technology of wireless communi-
cation systems.
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Figure 1. AM-AM and AM-PM feature simulation
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Figure 2. Schematic diagram of predistortion technology
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Figure 3. Schematic diagram of the Wiener model structure
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Figure 4. Schematic diagram of the Hammerstein model structure
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Figure 5. Predistorter direct learning structure
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Figure 6. Predistorter indirect learning structure
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Figure 7. Comparison of power spectral densities obtained by different parameter identification algorithms
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Table 1. Model accuracy for different algorithm identification
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Table 2. Model accuracy for different algorithm identification
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Figure 11. Amplification characteristics of DPD-PA identified by Kalman filtering algorithm
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