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A Predistorter Based on Look Up Tables for the Compensation
of Nonlinear Distortion with Memory in OFDM Systems
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ABSTRACT

A look up table (LUT) based computationally efficient predistorter suitable for actual hardware implementation,
is proposed to compensate for “nonlinear distortion with memory” induced by a combination of a linear filter and
a high power amplifier (HPA) in orthogonal frequency division multiplexing (OFDM) system transmitters.
Although the predistorters utilizing the LUTs have been widely studied, the proposed predistorter is different from
previous approaches in that it exploits a small-sized LUT to compensate for nonlinear distortion with memory in
the form of a multi-inputfsingle-output nonlinear system. For the compensation of nonlinear distortion with
memory, the proposed scheme consists of a predistorter for memoryless nonlinear HPA using a small-sized LUT
based on the fixed point iteration (FPI) algorithm we have presented in other study, followed by a linear inverse
system. To demonstrate the efficacy of the proposed scheme for hardware implementation, we have implemented
a 16-QAM, 256-subcarrier baseband OFDM modem and the proposed predistorter on a Texas Instruments’
TMS320C30 digital signal processor. Experimental results show that the proposed predistorter achieves a very
close performance of that based on the FPI even with a small LUT, while drastically reducing the computational

complexity.
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