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Frequency offset estimation for RCW-UFMC based CAZAC
sequence
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Abstract: Aiming at the issues of vulnerability to adjacent-channel interference (ACI) in subcarriers
and stringent synchronization performance requirements in conventional universal filtered multi-carrier
(UFMC) systems, this study introduces the raised cosine window (RCW) into UFMC to construct an
RCW-UFMC system, and designs a novel frequency offset estimation training sequence. Targeting the
limitation of restricted integer frequency offset (IFO) estimation range, a cyclic shift-based IFO estima-
tion scheme is proposed, which significantly extends the estimation interval. To enhance the estimation
accuracy of fractional frequency offset (FFO) , constant amplitude zero auto-correlation (CAZAC) se-
quences are adopted for FFO estimation. Simulation results demonstrate that when the signal-to-noise ra-
tio (SNR) exceeds 3 dB, the bit-error rate (BER) of the RCW-UFMC system can be reduced by more
than two orders of magnitude compared with conventional UFMC. After incorporating CAZAC sequences,
the mean square error (MSE) of frequency offset estimation is reduced by 90%. Moreover, in scenarios
with low SNR and progressively increasing FFO, the proposed method maintains optimal frequency offset

estimation performance.
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