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A Fast Blind Carrier Frequency Offset Estimation Algorithm for
Uplink Orthogonal Frequency Division Multiplexing Access Systems
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Abstract: A fast blind carrier frequency offset (CFQO) estimation algorithm based on repetition
factor is proposed to accelerate the multi-user’s CFO estimation for the uplink of orthogonal
frequency division multiplexing access (OFDMA) systems. Under the hypothesis of narrow band
signal, the direction of arrival (DOA) is estimated via the eigenvalues of the auto-correlation and
cross-correlation matrixes of received signals from a uniform linear array, and subspaces are set
up based on the relationship among DOA, subcarriers and CFO. The orthogonal property of the
resulting subspaces is exploited to estimate the CFO. A repetition factor is introduced and data of
the same OFDMA symbols are repeatedly used in a cyclic shift manner, so that the number of
OFDMA symbols is greatly reduced. The rooting method is used to replace the one-dimensional
search for calculating the CFO, which makes the performance of the algorithm independent of the
searching step size. Simulation results show that the proposed algorithm reduces the OFDMA
symbols exponentially and has a considerable performance. Theoretically, it can reduce the
symbols to a tenth part of the original number when there exist 64 subcarriers and 4 users.
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