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Modulation and Pre-equalization Method to minimize time delay in
Equalization Digital On-Channel Repeater
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Abstract

In this paper we propose and analyze a novel modulation and pre-equalization method to minimize signal processing
time delay for the Equalization Digital On-Channel Repeater (EDOCR) in ATSC (Advanced Television Systems Committee)
terrestrial digital TV system. The proposed modulation method uses Equi-Ripple (ER) filter coefficients instead of
conventional Square Root Raised Cosine (SRRC) filter coefficients for VSB (Vestigial Side Bands) pulse shaping. And the
proposed pre-equalization method calculates pre-equalizer filter coefficients by using baseband signal as reference signal and
demodulated repeater output signal, then generates a new VSB pulse shaping filter coefficients by convolutioning ER filter
coefficients and pre-equalizer filter coefficients. The newly generated pulse shaping filter does not have minimized time
delay by adjusting the number of pre-taps of the filter, but also compensates linear distortions caused by ER filter and
mask filter.
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Fig. 6. SNR and Shoulder distance according to the number of the
ER filter taps
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Fig. 9. Process of combining pre-equalizer filters and pulse shaping filter, and adjusting the number of its pre-taps
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Fig. 12. Constellation of EDOCR output signal before and after pre-equalization when pre-equalizer filter and pulse shaping filter were saperated
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