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Effects of Feedback Signals on DTV Repeaters
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ABSTRACT

OCR(On channel repeater) provides the high frequency reuse efficiency for allocating frequency bands to repeaters because the frequency
of input and output signals of OCRs is the same. However the oscillation probability of OCRs is high due to the same input and output
frequency. In order to prevent a repeater from oscillating, we must keep the antenna isolation higher than the gain of the repeater with a some
margin.
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In this paper we simulated the effects of the amplitude, phase and time delay of feedback signals on the characteristics of non-regeneration
OCR. Simulation results show that the highest probability of oscillation is occurred when the gain of a repeater is the same value of the
isolation. From the simulation results, we know that the phase of feedback signals can be adjusted to reduce the possibility of oscillation if a
non-regeneration repeater has a narrow operation bandwidth or a signal bandwidth is narrow. As the time delay increases, the probability of
oscillation and the fluctuation of gain over a certain frequency band increase also. The effects of the amplitude and phase of feedback signals
on S/N of 8-VSB signal for generation and non-generation repeater were tested. The measured results show that the set-top can receive 8-VSB
signal when the received signal power is 17 ~ 18 dB higher than the noise power. When the isolation is almost same as the gain of the
repeater, then the set-top can not receive 8-VSB signals due to the oscillation of the repeater. And the phase of feedback signals affects S/N at
the output of the repeater when the isolation is 11.75 ~ 13.75 dB larger than the gain of the repeater. In this case the set-top can not receive
8-VSB signalof at 48° and 347° of the phase of feedback signals. However the phase of feedback signals can not affect the S/N of 8-VSB
signals of the generation repeater because of the demodulation and modulation process of the generation repeater. The set-top can not receive
8-VSB signals when the amplitude of feedback signals is 12.6 ~ 13.6 dB larger than the wanted signal power at the input port of the repeater.
1t’s because that the amplitude of feedback signals saturates the front end of the repeater.
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Fig. 1. Antenna coupling model for a non-generation
repeater
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