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ABSTRACT

A DMT transceiver recovers the sampling time from reserved sub-carriers, the pilots. Since the pilots are
available after the FFT, the symbol synchronization must be done before sample synchronization. In DMT VDSL
system, symbol synchronization is handled separately from sample synchronization, although the two processes are
intimately related. The DMT symbol itself contains sufficient information, the cyclic extension, for symbol
synchronization. Using only the sign bit of received signal, the Maximum Likelihood Estimation solution is
derived. The Tx windowing in the transmitter of DMT VDSL system results in the blurring of MLE peaks. We
propose the weighted summing MLE method using the sign bit which produces the clearly sharp top of MLE
peaks. The stability of symbol synchronization is improved significantly by averaging over a few symbols. This
paper presents the study of the original MLE and the weighted summing MLE using sign bit. A clock difference
between transmitter and receiver destroys the orthogonality of the carriers. Therefore, a receiver using
asynchronous sampling must perform timing correction in the discrete-time domain. We introduce an -efficient

digital sample synchronization method which is based on temporal and frequency domain digital signal processing.
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