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(A Frequency Offset Compensation Technique for the High Order QAM
using a Phase Differential Equation)
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Abstract

In this paper, we present a carrier recovery circuit using the polarity-decision algorithm that recovers a phase and a
frequency error simultaneously. The proposed algorithm catches a frequency error based on a differential of an angular
velocity of the signal constellations. Using the differentiating of a phase error may compensate the frequency error. The
symbol prediction method in the proposed algorithm accumulates the symbols, which makes easy to calculate a phase
differential. The hardware size of the algorithm is small since we use Q data or I only to get phase information. As a
result, the algorithm shows a pull-in range of normalized frequency error 0.5 under AWGN 15dB.
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Fig. 1. Block diagram of the QAM signal process sys
-tem for a digital modem.
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Fig. 2. Example of tracking the phase offset.
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Fig. 3. Example of dividing the phase area.
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Fig. 6. Block diagram of the proposed carrier recovery.
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