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Abstract

In this paper, we suggested a real-time test-bed for analyzing frequency interference between 2.4 GHz unlicensed devices, such as
WiFi, Zigbee, etc. Owing to versatile programming capability of Universal Software Radio Peripheral(USRP) and Labview™, frequency
interference environments can be easily modeled. Therefore, performance degradation effects due to various parameters of interferer and
victim receiver can be analyzed intuitively. For verification, we showed a frequency interference scenario, which consists of IEEE
802.15.4 as a victim and IEEE 802.11b as a interferer. Measured Bit Error Rate(BER) results showed good agreement with theory and
simulation results.
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Fig. 1. Configuration of a real-time frequency interference

test-bed.
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Fig. 2. Implementation of WPAN TX/RX using USRP and
LABVIEW™.

oAk,
:Ld 2% USRPE ©o| &3] A 78 ¥ WPAN =
Al AR} FARE Yehdth WPAN FA1%
Labview™ 2 ZZ 187 H dlo]8 A2 OQPSK WZ7
Pulse shaping filter, Spreading 53} USRP TX £&°.
BEH HolE 22dd= F71 B delays B/ 9
3 Barker =5 7}kl =231, Pulse shaping filter
= Half-sine filterS A3} 88l 9] upsamples 3}93th
T35k USRP TXO| $41 3% 24 GHz ISM H & A
Z’ﬁ} B} A5 USRP RXE Al&ste] AdE, F
T RIA B 5, 1 LA B} =5, F USRP
= 98+ USRP sync &=, OQPSK =

5, T HolHE g A%ste o %
o|H& o] &3] BER 43 282 93

rir r:i

fu =

A W] Alve] & 7HY skt WA WLAN A 24
GHz 9 & 7hed 9= AAH33L, WPAN g2
case 19] 735 26O 2 3l WLANTF A XA o} 744
o] A= AT, case 25 15O E WLAN g3} 4
AA Z}*S o] 2w 9)\7‘} 7L case 35 17HOE WLAN
Adzt hds] AA 7Hdel 100 % Ak 4ok s

B 1. 795704 H2E W29 7 ghebulE

Table 1. Parameters for frequency interference.

CCA mode 1 Energy detection

CCA mode 2 Carrier sensing
CCA mode 3 Carrier sensing with energy detection
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Fig. 3. Interference scenario between IEEE 802.11b WLAN
and IEEE 802.15.4 WPAN.
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Fig. 4. Interference results between IEEE 802.11b WLAN
and IEEE 802.15.4 WPAN.
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