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ABSTRACT

Frequency synchronization is critical to the performance of the orthogonal frequency division muitiplexing
(OFDM) system because it is very sensitive to carrier frequency offset due to ’frcquency difference between
oscillators in the transmitter and the receiver. In this paper, we propose a new frequency offset estimation
algorithm for synchronization of OFDM systems. The algorithm doesn’t need any pilot symbol for synchronization
of carrier frequency and estimates frequency offset by using redundancies of OFDM symbols such as the cyclic
prefix and the guard band. The algorithm consists of two stages. First, using the correlation of cyclic prefix in
the time domain, it estimates the frequency offset less than half the subcamier spacing. Then it estimates the
frequency offset of integer multiples of the subcarrier spacing by using the power of the guard band. We apply
the algorithm to the digital audio broadcasting (DAB) and the performance is comparable to that of a algorithm
with pilot symbols.
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# 3. DAB mode I worst case A'd = Fzjn|gy

A = 2|dAl7H e sec) | A}AAR HH(IB)

1 0.0 0.0

2 15 -15.0
3 20.0 -0.03
4 25.0 -1.0
5 30.0 225
6 35.0 -4.0
7 37.5 70
P 40.0 -0.05
9 45.0 -16.0
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—- . ultipath and fd = 50 Hz
o ltipath wod fd = 100 Hz
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- - : multipath and fd = 0 Hz
107 w- : multipath wad fd = 50 Hz
——: multipath and fd = 100 Hz
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#g 18 11@9e) Btk AWGN Br} Fu 5
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Al Fobe AL 3l AT Bgon,
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=0Hzql Z3fll, SNRo] 3.9dBel|A] &ine] MSEZ}
0.110]c}. f;=50Hz%) w), SNRo] 10dBolA] &ms]
MSE7} 0.420]t}. f;=100Hz%! ®, SNR¢] 14dBo]
A Em2] MSE7} 0.520]1).
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AellA wlA Fobp FAL 24 ¥AMLm, FFTE
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