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Design and Performance Evaluation of In-Band Full-Duplex System
Based on Direct Conversion Receiver
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Abstract

In this paper, we propose and design IBFD system based on DCR. And then, we analyze effect of DC offset by self-interference
in the proposed system. Also, we evaluate BER performance of the proposed system according to DC offset. As a result of the
simulation, we can confirm that when the self-interference is not completely cancelled by the RF cancellation, linearity of desired signal
and self-interference is distorted by DC offset. Also, in the proposed system using m-QAM modulation, DC offsets of multi-level are
caused by self-interference with m-QAM modulation. As a result, constellations of desired signal and self-interference are greatly
distorted. In contrast, in the proposed system using m-PSK modulation, DC offset of single level is caused by self-interference with
m-PSK modulation. In this condition, we confirm that distortion of constellations of desired signal and self-interference is less than
when using m-QAM modulation. That is, we can confirm that m-PSK modulation is effective than m-QAM modulation in DCR based
IBFD system. Also, we can confirm that it is important to cancel self-interference as much as possible in RF-stage.
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Fig. 1. Block diagram of DCR.
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Fig. 3. DC offset due to strong RF signal leakage.
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Table 1. Simulation parameters.

Modulation 16-PSK, 16-QAM

LO to RF isolation 50 dB
Self-interference power 0 dB, 10 dB, 15 dB,
20 dB, 30 dB
Channel AWGN
Adaptive algorithm NLMS
Number of taps 30

Step size 0.0015
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PSK modulation according to SI.
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