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ABSTRACT

Due to the limitation of spectrum resources, a cognitive radio concept has
been proposed. This concept allows unlicensed user to use the unutilized
licensed spectrum without interfering the licensed user, where the unlicensed
user should refrain its transmission when the licensed user is present. To
achieve this requirement, spectrum sensing technique should be applied. In
spectrum sensing, the unlicensed user should sense the spectrum periodically to
find out the spaces in the spectrum. IEEE 802.22 is a wireless network standard
that using spectrum sensing concept.

The presented research aims at modeling and simulating a spectrum
sensing methods used in IEEE 802.22 standardization to access the spectrum
band, where
the results have been obtained by using MATLAB R2013a simulation program.

Two types of detectors are modeled and simulated under Additive White
Gaussian Noise (AWGN) environment to detect the presence of licensed user.
The modeling based on considering the channel as an ON/OFF channel and
proposing two hypothesis for presence or absence of the licensed user.

An energy detector has been modeled and simulated using signal power
approach with different sensing times and different Signal to Noise Ratios
(SNR), the simulated and theoretical results have been plotted and tabulated.

The results illustrating that the minimum detectable SNR for analog TV
is -14 dB with detection time of 1msecond and the receiver sensitivity is -110
dBm, which represent good sensing ability.

A new scheme of correlation based detection has been proposed for
detecting digital TV signal as a licensed signal by accumulating signal fields,
windowing synchronization field and apply cross correlation to them with

scaled reference signal.



Two types of synchronization pattern were attended which are segment
synchronization and field synchronization.

The obtained results for segment synchronization correlator, show that
the minimum detectable SNR was -25 dB for sensing time of 19.25 msecond,
while the receiver sensitivity for the same time is about -121 dBm.

The results for field synchronization present minimum detectable SNR of
-24 dB for sensing time of 24.1 msecond and the receiver sensitivity is -119
dBm.

In order to enhance detection performance, a cooperative spectrum sensing
based on game theory is introduced. Where the majority rule was the optimum
cooperative scheme that enhances system detection ability.

After introducing spectrum sensing methods, the performance of the
IEEE 802.22 network has been studied and simulated over different
communication channels in TV band. The BER has been enhanced about 3 dB
when coded OFDM is used.



-~

LadAl)

A 523U AS) 50V il Coyay e bS8 s yla (g g0l Sl Cadall 85 i giall 3 ) gl Al da s
O3 il sl Il Canhall 8 Jaally (el e e aodiial (e (DU e gl 130
or Al o) gy (ad e el aadiedl o daa L) aasiad) e il o) dall

i) un B S8 andi A 481U Sl Jlee U5l IEEE 802.22 bl ing

|EEE 802.22 fundl i fasudll Cislll ot it 8lSlan  Anias Ll it pill il
MATLAB #&laall GAUJ-} plaiuly Hlaall C._a\_“u Jlasin A bl 4 s CJSJH 44y IS
R2013a

ot Cplall et 48 8 exdional) 3 LY ClLESL (o e 55 Bl s Anded il 18 (oS
el axdiall jsehaxe ) ek GLESY apdall a5l Gl dilaall olia ) il
Sl & Ll aadiadl dsagaie ) 2sas Laa g Gl i (sl b 23 salll

385 adall pecatl aaladin) 5 dalivall 3 )LEY) 3 )8 e dladie YL A8k CadiSa 3lSlak 5 Aadal o8
slia sl ) 3 )LaY) 568l dadiSa dad JB) () gl Chig g BlSlaal) (e 33 salall all g 4 il
O il iy LS Al e ) o laie awad el dB V- il 3 kaluall (s 8k 5 sy
.dBm V) r- il s daalaa

Lls ¥ alls Gyob oo solaY) GlEs) faw o A Caplall uead) Baaa A8 yal 8l o3
3L o Jery Laaoal IS e (e si el a3 Cam ol (s 3l 3L Calassy
5] Ao JB1 () gl gy g a1 g 5N o) cpal 33 B L) e AN 5 oadaial) el
14,Y0 Jlajbs dB Yé- 5 dB Yo- & claiiSall s 8 LblEi) (Say dalives ¢lia g
sl e Al gle Ve, 5 Al e

Gy Aualll 2 pas o Al A gladl) Caglal) et 48 jla w25 QUail) el (ppead (gl
Aade Y1 4 e alasiind S5 ey GLEKY Al g Juadl () 45y Hlall 528



|IEEE 802.22 Jlind) e disall AL AE olal Al 5 o Ciudal) Ganad (3 yka rania 5 22y
8 30 yall dalaitall 20 i) apdi ddeLias 48 Hha aladinl Ol bl Casca ol 5 ddlide 3 LS| CagHk
Alic V) aaleial) 20 il asdi ddelizae 48y 5k e dB ¥ (s laiay Guent Cilac



Jua gall daala
g Al

Joasll daniall cidall Cpuwad 3lSlacs g Aadal
IEEE802.22 jball Ao Asall

8 (pa dadia o) ¢1€0 da g hal
daaa daa) dlas

S
o gall Araly dsdigl) A0S ulas
o), 538N Balgdt Jui cilulliia (pa £ S
G gualad) Sl Ayl gsl) Aaigh) b

il pdly
slall ve dlY) ae ) gisal) MLy
dana Jald ANA ) gikal) aelocal) SEGY)

a ¥ A VEYY



