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ABSTRACT

This paper proposes the method of frequency synchronization using the spectrum correlation in ATSC
terrestrial DTV system. If the spectrum around pilot is severely distorted by multipath or mobile reception
environment, the conventional algorithm using the pilot signal makes the estimation error of the frequency offset.
Because the proposed algorithm acquires frequency synchronization using the correlation between the received
spectrum and the standard spectrum without the use of pilot, the proposed method can acquire frequency
synchronization faster and more accurate than conventional algorithm. And this paper proposes new method for

ATSC frequency synchronization without the use of pilot.
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Table 1. Brazll Field Test Channel Model

Path 1 |Path 2 |Path 3 |Path 4|Path 5|Path 6

Amp. 1.0 0.2045|0.1548 | 0.1790 | 0.2078 | 0.1509

A dB 0 -13.8 | -162 | -149 | -13.6 | -164
Delay[(4S ] 0 0.15 | 222 | 305 | 586 | 593
Amp. 1.0 [0.2512]0.6310| 0.4467 | 0.1778 | 0.0794

B dB 0 -120 | -4.0 -70 | -150 | -22.0

Delay[s]| 0.00 030 | 3.50 | 440 | 9.50 | 12.70
Amp. 0.7263 | 1.0000 | 0.6457 | 0.9848 | 0.7456 | 0.8616

C dB -2.8 0.0 -3.8 -0.1 -2.5 -1.3

Delay[tS]| 0.000 | 0.089 | 0.419 | 1.506 | 2.322 | 2.799
Amp. 0.2045 |0.1341|0.1548 | 0.1789 | 0.2077 | 0.1509

D dB -0.1 -3.8 -2.6 -1.3 0 -2.8
Delay[ts]| 0.15 063 | 222 | 305 | 586 | 593
Amp. 1.00 1.00 | 1.00 - - -
E dB 0 0 0 - - -

Delay[t$]| 0.00 | 1.00 | 2.00 - - -
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Table 2. Mobile Received Channel Model
Path 1| Path 2 | Path 3 | Path 4 | Path 5 | Path 6
Amp. 1.0 0.794 | 0.1258 0.1 0.032 0.01
A dB 0 -1.0 -9.0 -10.0 -15.0 -20.0
Delay
0 310 710 1090 1730 2510
[ns]
Amp. | 0.562 1.0 0.052 0.1 0.003 | 0.025
dB =25 0 -12.0 -10.0 -25.0 -16.0
B
Delay
0 300 8900 12900 | 17100 | 20000
[ns]
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