
The present invention relates to a technique for removing interference at a relay station for digital terrestrial
broadcasting, particularly, to a technique for canceling interference including interference due to an undesired
transmission between a transmitting antenna and a receiving antenna in a relay station of a single frequency

network (SFN).  
A conventional digital relay transmission system, such as a pager system, utilizes a remodulation relay system in

which the received signal is once demodulated into data and then the data is modulated again.
However, such a remodulation relay system could not be applied to the SFN, which requires a sufficiently short delay

time at the relay station. In addition, the digital broadcasting system has a wider bandwidth, such as about 6 MHz, than
the conventional relay system. Hence, the coupling loop interference is very complicated.

For its purpose, the present invention can make a relay station with an interference wave canceller into a reliable and
inexpensive digital terrestrial network element. In the interference wave canceller, a signal derived from an input (an
output is also possible) of broadcasting wave relay equipment is subjected to quadrature demodulation and is converted
into an equivalent complex baseband signal. It is then supplied to an adaptive digital filter having a transfer function
equal to that of the transmission paths of the interference wave, to generate a replica signal corresponding to the
interference components. This replica signal is then subtracted from the input signal that is received by the relevant relay
station and includes the interference components to cancel out the interference induced by the coupling between the
transmitting antenna and the receiving antenna. A Fast Fourier Transform (FFT) circuit estimates the characteristic of the
interference components from the equivalent baseband signal, and a digital signal process generates a complex impulse
response for the coupling loop characteristic. The complex adaptive digital filter set in accordance with the complex
impulse response outputs the replica of the interference signal.

In this invention, the transfer function of the transmission path of the interference waves may be estimated by utilizing
the fact that the amplitudes of the carriers of the Continual Pilot (CP) signal contained in the ISDB-T signal are constant,
as are the Transmission and Multiplexing Configuration Control (TMCC) signal, Auxiliary Channel (AC) signal, and
Scattered Pilot (SP) signal consisting of BPSK modulated carriers. Furthermore, the estimation accuracy of the transfer
function may be improved by first performing a coarse estimation by utilizing the CP signal or TMCC signal contained in
all symbols of the ISDB-T signal, and then by carrying out a fine estimation by utilizing the SP signal, which is
transmitted at a symbol interval that is a much finer interval on the frequency axis than that of the CP signal or TMCC
signal.

The interference wave canceller can also be applied to other digital broadcasting systems based on OFDM, e.g. the
DVB-T system.
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Figure: A block diagram of SFN relay station using interference wave canceller
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