THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2019 Mar.; 30(3), 229~235.

http://dx.doi.org/10.5515/KJKIEES.2019.30.3.229
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

USRP AA2 o] 48 £dded do|% FAHEA 47
In-Band Full-Duplex Wireless Communication Using USRP

HE
=

f
Haeun Park - Jiyong Yoon + Youngsik Kim

rlo

o
2 X829 4

ol

g o

2 e 7Y dY dole 7 A AIA" e A B dtolth ofdE I RF 999 e ”ﬂ% <
UE ol&ste] A7 Ale A718 £0]3, YAYE 9> SDR(Software Defined Radio)s 53l A7]17H] 25 & A
Astel 59 g dolF FA B2 WA E T USRP X310 AA| ol $a1wke] ote|uhel Faldte] ey s
Ztzy AMEEtE o, SDR FA 9] AT o] 58 At FAITe SHHUR 010 27| A5 A7]9
R FAELA} st A5 A7 —64 dBOE TUEA AT HolF FA A *é%% AZ87] 9
dto] 22dH OB E oA & AFEE o W HAS OFDM WS AHEEt it vkt Ful4E 2,67 GHz, Y
% 20 MHzQl WiFi % Z#H Jg AREaTh Al Ao A A717H Ase U Y AsAR2 g s e,
ol 34 dB7HA A717H A5 E A ASAT A7 S E AASA $%e W& OFDM HX7F E715 35t
AT A7 A S AAFY D715 WstAAZFEA BERS S48 A, A7 AZE 34 dB AAT B¢
BER©| 2.63x10 °2 Z0] 5311, HIEH] &3 7] (Viterbi decoder)S =73+ 22} 100 Mbit data 3% £t o7} 7

Z5% &t
Abstract

The implementation of an in-band full-duplex wireless communication system is demonstrated in this study. In the analog/RF domain,
the self-interference(SI) signal is reduced using a separate antenna for the transmitter and receiver paths, and most of the SI signal
is canceled in the digital domain. A software defined radio(SDR) is used to implement the in-band full-duplex wireless communication
system. The USRP X310 device uses transmitting and receiving antennas. By adjusting the gain of the transmitting and receiving ends
of the SDR device, the magnitude of the SI signal entering the receiving antenna, and the size of the received signal from the outside,
are both set to —64 dB. To verify the in-band full-duplex wireless communication performance, the source data is image and ortho-
gonal frequency-division multiplexing is used for modulation. A WiFi standard frame with a carrier frequency of 2.67 GHz and
bandwidth of 20 MHz is used. In the received signal, the SI signal is canceled by digital signal processing and the SI signal is attenuated
by up to 34 dB. OFDM demodulation was impossible when the SI signal was not removed. However, the bit error rate is reduced
to 2.63x10 ° when the SI signal is attenuated by 34 dB, and no error is detected in the 100 Mbit data output as a result of passing
through the Viterbi decoder.
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Table 1. The specifications for SDR equipment.

Host PC
CPU Core 19 2.8 GHz
Memory 32 GB
(O Ubuntu 17.10
USRP X310
Interface 10 Gigabit Ethernet
A/D converter 14-bit
D/A converter 16-bit

B2 AZE g
Table 2. The system parameters.

System parameters Value
Carrier frequency 2.67 GHz
Sampling rate 20 Msamples/sec
Bandwidth 20 MHz
Header modulation BPSK
Payload modulation 64 QAM
FFT size 64
GI length 16
Distance between each USRP device 0.5 m
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Table 3. The comparison table of performance.

This work Ref. [5]

Modulation OFDM OFDM
Carrier frequency 2.67 GHz 2.15 GHz
SIC 33.7 dB 27 dB
BER 2.63x10°° 1.00x10"°
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Fig. 11. The constellation diagram when the magnetic inter-
ference signal is removed by 14 dB.
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