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8VSB Equalization Techniques for the Performance Improvement of Indoor Reception

Dae Jin Kim*, Sung Woo Park*, Jong Joo Lee* Hee Young Jun™*, Dong-Doo Lee™* and Jae-Hong Park™**
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Abstract

This paper analyzes the performance of symbol timing recovery and equalizer in 8VSB digital terrestrial TV receiver under various
multipath signals and proposes equalization techniques which improve indoor reception performance, Data segment sync is used for symbol
timing recovery and timing offset is measured for echoes of various delays and amplitudes by using symbol timing detection filter whose
pattern is +1, +1, -1, and -1. Measured timing offsets were below 10% for long echoes with more than 5 symbol delay and above 30%
for short echoes with around 1 symbol delay. Indoor reception is always more challenging than outdoor reception due to lower signal
strength, large and short multipaths, and moving interfering objects. So it is considered to use FSE (Fractionally Spaced Equalizer) which
is very robust to timing offset and blind equalizer which can update equalizer tap coefficients even by information data. We compare the
performance of conventional DFE (Decision Feedback Equalizer) and FSE-DFE wsing LMS algorithm and Stop and Go algorithm for the
indoor reception. Experiments reveals FSE has excellent performance for large timing offset and Stop and Go algorithm shows good
performance for Doppler shift, so we propose to use FSE-DFE structure with Stop and Go algorithm for the reliable indoor reception.
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Fig. 14 Equalizer output noise power of equalization techniques for 10 Hz Doppler shift (C/N : 18 dB, D/E : 10 dB). (a) is
the variation of echo level by 10 Hz Doppler shift, (b) is the variation of timing offset, (c) is noise power of equalizer using
SSE and training sequence only, (d) is noise power of equalizer using SSE and Stop and Go algorithm, (e) is noise power
of equalizer using FSE and training sequence only, and (f) is noise power of equalizer using FSE and Stop and Go algorithm
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Fig. 15. Equalizer output noise power of equahzann techniques for 5 Hz Doppler shift (C/N : 30 dB, D/E : 2 dB ). (a) is
the variation of echo level by 5 Hz Doppler shift, (b) is the variation of timing offset, (¢) is noise power of equalizer using
SSE and training sequence only, (d) is noise power of equalizer using SSE and Stop and Go algorithm, (e) is noise power
of equalizer using FSE and training seaquence only, and (f) is noise power of equalizer using FSE and Stop and Go algorithm
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