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The research contributions are to improve both capacity and reliability
for next generation broadcasting systems. Due to spectrum-scarcity, the
capacity improvement for new services, e.g., 4K television, requires radio
broadcasting signals using the same frequency band as the existing
Integrated Services Digital Terrestrial Broadcasting - Terrestrial
(ISDB-T). To fulfill this.task, we employ Layered Division Multiplexing
(LDM) to simultaneously transmit: (1) primary data stream for ISDB-T and
(2) an additional secondary data stream, from which 4K receiver can combine
with the primary stream to obtain 4K signal. In doing so, an interference
problem between two data streams arises which may result in a severe
reliability deterioration for both layers. Therefore, we only multiplex
the secondary stream in a partial manner so that the interference between
layers can be reduced. Partial LDM is possible since the transmission
capacity of the secondary layer exceeded the minimum requirement due to
reuse of primary layer. We can reduce the error-rate using partial LDM
because there will be less interference between two layers of LDM. Improving
the reliability for broadcasting systems requires accurate knowledge of
the radio channel, which can be acquired by channel estimation (CE) process.
Since the impulse response of the radio channel is sparse, we adopt
compressed sensing (CS) to efficiently perform the CE. The CS-based CE

generates the channel impulse response by initially determining the -delay

time for each path and then calculating the associated attenuation



coefficients. Therefore, CS-based CE is vulnerable to fractional delay
where the delay time cannot be correctly recovered due to long sampling
period and/or imperfect synchronization in broadcasting systems. Therefore,
we have proposed a “virtual oversampling” technique for CS which uses an
oversized Discrete Fourier Transform (DFT) matrix to detect the fractional
delay at the receiver—-side without increasing the signal bandwidth. As a
result, accuracy of the CE and the reliability of the transmission are

significantly improved.
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