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Estimation of Fractional Frequency Offset for the Next-Generation
Digital Broadcasting System
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ABSTRACT

Ultra High Definition Television (UHDTV) has attracted much attention as one of next generation broadcasting
services. For the commercialization of UHD broadcasting service, standardization groups including the DVB
(Digital Video Broadcasting) and the ATSC (Advanced Television Systems Committee) have decided to adopt the
Orthogonal Frequency Division Multiplexing (OFDM) for signal transmission. However, when the carrier
frequency is not properly synchronized at the receiver, inter-symbol interference (ISI) and inter-carrier interference
(ICI) may occur. In order to avoid performance degradation resulting from ISI or ICI, receivers should
synchronize the carrier frequency by using preambles and pilot symbols. However, there only few published
literature dealing with the frequency offset estimation methods regarding the next generation terrestrial
broadcasting. In this respect, this paper proposes a method to estimate timing and fractional frequency offset for
the ATSC 3.0 system by using a preamble bootstrap symbol. The proposed detector can detect the fractional
frequency offset by adding a complex conjugate product on the conventional estimator where only timing offset

can be estimated.
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Fig. 1. Carrier frequency offset
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