H & 2 .. . < ' { 2 4 Y,
1A30U185U5N19INg (Cognitive Radio Network) (Huiasodeiad 19vuuiond oy

=

H Y Y '
lirigawevesmslduouanudingnuzinaiulueuian uennnialsanuiinavenuauduag

o w A ' o Y A Aa Y A v o < a o '
N1IANTUUBIATDUY m“lmzuﬂﬂu%mw1Jmmmmﬂmwﬁ"lﬂmmuuaamwmxmumm

U

9 @

J v ! v A d a o 1 .
(Space-Time Block code: STBC) 53U mJﬁﬁ%’qmﬁmn'iwﬁ"luimm‘uuamwaﬂmmmtmm (Spatial
. . o & o o 1 [ A 4 o
Multiplexing: SM) ianusuiludmsunioteiuinieing iosnnszuvamisaniugunasauld

@ (% A 1 Y 1 @ v A d‘ U J d'
miﬂgﬁiJﬂ‘Uaﬂ‘]elfL!31’1Nﬂ'l‘t’.lﬂ'lWﬂlfNLﬂi’t’]ﬂﬂﬂvlﬂﬂﬂ’)ﬁg‘ﬂ‘ﬂllllillﬂﬂvlﬂ NAIND NTDITILADSIATON

d‘dad 1 v

9 (Y] A A @ Y A [ ] Y
ﬁmﬁﬂhmﬁmmﬂymlluhl‘vmnmﬁﬂuuummama”mu"lﬂ LL@3Lﬂi'ﬁ]QﬁUﬁTllTiﬂ!LfJﬂﬂlT’JﬁTillﬂ

9 @ s 9 = o w @
NIBDUNU iuamummmmumsmﬂﬂwamu;ﬁ

o [}

Y A v 9 a A ' Y]
FUVDUATOVI8T U NINgN Tty Ingd
A 1 o oYY A o @ Y qF Y S a o 2 qPo o
wseutenan i lRg lsnulianuiniudeddmadisda lu Tunouuaendeumianar daldids
1 1 ] v a d A o [] 4 [ [} [ {
datpanimatnswa'lu TuuuuiadmandFaiumiia iioanicaumssunuaI odnevnan Tuvasi
9 d' [ A 1 [ 9 9 Y] v Aa A o 1 9 d'i
Aldanuied Inasmasedtenanamnso ldmsdisda luTunuuiadmandideimia 18 ilesnin
[ Y
1n309101anaz IR UNANTENUINNATNUYBIRT 0IdI oM 1IZegH IR UL Tugaumssiuyil
1 v Y
seuu lu Ty lsusasunsamaulaa luasagnszun lu Ty 1) luaansoiianuld vensnilszuw
A o A ) ) A 1 @ o v
TuTuleusadimunsamunssza laneigauaz aAnuresdyn s vnmsdisnfsimissunssy
TuTn'levsall 6 nuy szuvnldmaiinnisdadaauunsnaoa (Interference cancellation : IC) 323
o v W o Jd A a A 1 Aq Yas a 1 . ..
fumMsasviadyanyal JlszansmuwganNszuun 19950 130enun3nsgos (Matrix decomposition)

HagNIAUINFIANAY (Numerical method) 1WT1NNIAAT YR IULNINAOATUNIZLIUNITATIVIA

Y Y H
IS 4 =

9
dyana vazlanududeulumsduiaiosnin uansliszuunanuaidrsrada lulinmsldmaiin

[ 9
miaadganaunsnaealudygusunouiiszasiviadyaiuniwsn siilddseaninmlagsw

[T

9 '
v AR a A

'o [ 1 a o 9 U
YDITLUUAAT AMANAAINA 19UV IatinaueuuaAanazud lvdounwiesvesszunluTu

lavsa Fontwvuunuaiessy lululausa (Hybrid-MIMO Receiver Scheme : HMRS) fi 1#maiia

v W [ [

1 1 v o o e H) [ ' ° A
msdadyanuuninaealudayausy neunszasiviadadnyal luruaieg Fai lvamnsomy

[ @ J

v 1 Y 1]
dszaninmlumsesiniadydnuaiiiniesiuld uensnibniesdeannsaldmsasdayanalu Ty

9
Y

o v =) 9 v A ° Y o 9 A 1y Awv A o °
l!‘ll‘l]ﬂ']ulﬂulﬂ Iﬂﬁluluuﬂ'lﬁlélnﬁﬁﬁlwu Vnah"iaﬂﬂ’nm%ﬂ“ﬁ@uﬂl@ﬂ!ﬂﬁ@ﬂﬁqg’]jﬂ J1UIYIUNINITINADN

A = [ a (% @ o an
LL‘]_ITJGL‘L!TﬂiLLﬂﬁJLLiWILLaU L‘W’E]L‘LGEJ‘UL‘V]EJ‘]Jﬁlliiﬂu%@@ﬁﬂ’ﬂllNﬂ‘Wﬂ”lﬂﬁﬂJﬁﬂHm"’U’EN’J‘ﬁLLiJ‘ULLWU

'
A o

A o A A o [ = ) N o J
Lﬂi’fNi‘]J]liJTllll%l‘]_liﬂvlu”ll,ﬁu’f)ﬂﬂig‘lJ‘]J"liJI‘JJllﬁl‘]_lSﬂmJiJ‘VWHﬂﬁE‘T”Ii’Ji]']JSTIﬁ‘Ll’JiiiuﬂiiﬂJ



Abstract

Cognitive radio network (CRN) has been established to fix the problem of lacking radio spectrum
in the future because the wireless communication demands are rapidly increased. In order to solve this
problem, CRN is permitted to access any unused channel of the primary network (PN) in the common
area under the power control criteria to restrict the interference on PN. The spectrum sensing and
spectrum sharing technique are applied by CRN to aware the active and unused channel of PN and make
opportunity to access any unused channel. Moreover, each user of CRN can applies different multiple-
input multiple-output (MIMO) scheme to obtain the optimum performance because each user always
faces the different channel. Generally, there are two such MIMO schemes, namely, the space-time block
coding (STBC) and the spatial multiplexing (SM). The multi-mode MIMO systems, called hybrid MIMO
receiver scheme (HMRS) is proposed and applied for CRN. The simple techniques, successive
interference cancellation (SIC) and SM detection are jointly applied for HMRS to separate and detect all
layers at the receiver. From the simulation results, symbol error rate (SER) performance of HMRS
outperforms the existing hybrid MIMO techniques that apply sub-matrix decomposition technique. In
addition, the HMRS transmitter can detect all layers with low complexity. In this research, the SER
performance of HMRS and the existing hybrid MIMO are compared to validate the advantage of the
proposed technique. The analytical bit error rate (BER) is derived with channel estimation error (CEE).
Besides the measured results from hardware implementation confirm that the HMRS outperforms the

conventional MIMO systems in term of BER.





