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Spectrum Sensing of Cognitive Radio using Multiple Antennas

in WiBro Systems
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Abstract: Cognitive Radio (CR) technology is proposed for using the unused spectrum band efficiently because of the spectrum
scarcity problems. Spectrum sensing is one of the most challenging issues in cognitive radio system. In this paper, we focus on the
signal detection of WiBro system band. As most of the modulated signals can be treated as cyclostationary random process, we can
detect the signal of the OFDM signals in WiBro system. OFDM symbols using WiBro system have several pilot subcarriers and peri-
odic pilots have cyclostationary characteristic. To improve of the detection performance, we get diversity gain using multiple anten-

nas,
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Table 1. Simulation parameters

Carrier frequency 23 GHz
Signal type OFDM
FFT point 256 point
CP length 1/8
Modulation type BPSK
Channel model AWGN
False alarm probability 10%
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Fig. 5 Probability of the signal detection of conventional and proposed
method (AWGN, P, 0%

1
-~ False alarm probability = 10%
—#— False alarm probability = 5%
¥ — False alarm probability = 1%
08
r
- [ X
S )ﬁ /
g os ot
3 S
=
5 o
& o
[
g 04 o i
£ Aoy
4 /
v
0.2 /.
e
’/e—e——e/a/‘ 8 —J \d
g -y ‘/
g EH-RT e
o T
o 1=x — ¥
-20 -15 -10 5 0
SNR [dB]

I 6. 2738 50l ©2 A3 HE FE (AWGN)
Fig. 6 Probability of signal detection versus false alarm probability
(AWGN)

v. 2828

£ =FeXE WiBo A" dge] AEE HEs] A3l
o QHIUE AHR3l cyclostationary 543 7o) A% A
Z9| & A3k Atk Hao] 712e] WA v
& ZE SNR 7701 B 2 A% AE FES YL &
AT & YAt 22la eAM HES VIELE ARk
o) 7]&e] WAlo| v]3) 3dBY] B TS FAT F Atk
AR Akl WAl i <tEHYe] ARgoE A
Axdle] Bawr) Frlske @ie] Atk AlEdHold ddke
AWGN AEg T3 Algeold sigle, FF A7 HA=s
ol% B4 Ao A thE A= Hold M9 MUz
A& A% Aol 4eE Aotk

.

oz
[1] Federal Communications Commission, “Spectrum policy

task force report,” NPRM & Order, ET Docket No.03-322,
Dec. 2003.

e

[2] “Facilitating opportunities for flexible, efficient, and reli-
able spectrum use employing cognitive radio technolo-
gies," NPRM & Order, ET Docket No. 03-322, Dec. 2003.

[3] J. Mitola, “Cognitive radio: an integrated agent architecture
for software defined radio,” Ph. D thesis, Royal Institute
for Technology (KTH) and Sweden.

[4] S. Haykin, “Cognitive radio: brain-empowered wireless
communications,” IEEE J. Select. Areas Commun., vol. 23,
no. 2, pp. 201-220, Feb. 2005.

[5] L. F. Akyildiz, W. Y. Lee, M. C. Vuran, and S. Mohanty,
“Next generation/dynamic spectrum access/cognitive ra-
dio wireless networks: a survey,” Computer Networks, vol.
50, pp. 2127-2159, Sep. 2006.

[6] D. Cabric, S. M. Mishar, and R. W. Brodersen, “Implemen-
tation issues in spectrum sensing for cognitive radios,” in
proc. of Conf. Record of the 38" Asilomar Conf. 2004, vol.
1, pp. 772-776, Nov. 2004.

[7] D. Cabric and R. W. Brodersen, “Physical layer design is-
sues unique to cognitive radio systems,” in proc. of
PIMRC 2005 of the IEEE 16" Int. Symp., vol. 2, pp. 759-
763, Sept. 2005.

{8] P. D. Sutton, K. E. Nolan, and L. E. Doyle, “Cyclostation-
ary signatures for rendezvous in OFDM-based dynamic
spectrum access networks,” in proc. of DySPAN 2007, pp.
220-231, Apr. 2007.

[9] P. D. Sutton, J. Lotze, K. E. Nolan, and L. E. Doyle, “ Cyc-
lostationary signature detection in multipath Raleigh fad-

- 382 -



ing environments,” in proc. of CrownCom 2007. 2™ Int.

Conf., pp. 408-413, Aug. 2007.
[10] T. Yucek and H. Arslan, “OFDM signal identification and

transmission parameter estimation for cognitive radio ap-

uf o 7|

20073 #Euistn AdAsysts
(F8HAL). 2007 ~ E A
GEUgn AxFsa AHAAA

ASHF, BB X BA,
YAYEA, MINO.

ek XY %=

1981 gtk st BAEs
(FgAL. 19859 A=xdiste A=A
83 (FEAAL. 1993 ] NJIT
71 2 AFE T (T,
1991 A& MBA . 20063 ~
FA Fedidia 24, 2007d ~ &
A A7E ARz 2Fg. @A ok
= Ox"E5Aal, RFID/USN, A

olF Al

ox
H
O
el
x
=9
Jo

relial =2&, 2008.8.29~30

plications,” in proc. of GLOBECOM'07, pp. 4056-4060,
Nov. 2007.

[11] H. L. Van Trees, Detection, Estimation, and Modulation
Theory, Part I, Wiley, 1967.

3 Al A

1997 @ #Eysriedd #Hr)EEY
(Z8haAb), 1997 @ ~ @A KT
g EatdFs AGATY. BHREoIE
WiBro Al IPvE, $-&AMH[X
Ak,

HE A

19983 A& AxpEshat (FEubAL).
1998 ~ 2000%d ©l=F Princeton Uni-
versity, Research Associate. 20003
~ 2001 SKd#HE JEYA 474
AIATA. 2001d ~ A FEogtw
Aty w4, pAEoE UAH
B4, AzAE, Ad Fas,

- 383 -



