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CesddBddzOydd o jHAdtsd shd € &zt &R ¢ dzds.’ Wy dzw jIsfpw
B jlsjddz! dzr &3 d dL &z0cOjlsmw BjL Mbtesecdnr dBOIsj BBOIsd
dmf sdz! L 50 Odz HdzY dztE B zdew totlefgdzts o Adfld 2 Isji stcdd swss |

dlsOlsdmisdyj M¢ow Isjitstedw Mmeawrd ftojHZOGOjIs BB
Isj dzj Stsdzdizdzd € Oy d tsdzdfrLm 1 fipdshglds] d3dzdztss@Slso © o BteOls!
YyJ dzj MstsBtcOL dzf 2 ) L OH Odzdz" ~ EmMzsedwr? 1t COCd
9" BfsStg? 1 OfmMS sdz! € ts st tcOo H Odzts i tod d3j dzj dzd | Isj n
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f OttOdzj stetso CsHO d tEttOddyd ded?2 dz20 tj OdzdL ©Oyde ¢
gtso toj d3j dzdzOW  19Qjjtstc dhwd taftdk jdH2dzOEO B tste € tstete j S Isdtelzs M
MstczClskztcj, ftoddydfOod § tsMmistetsj dzdsvis H]j df daffeds) B Ik 2 8
MiBw MyjlOddj CBHJjCO/ BsHbkdYkssEO® d, Metlse jlsfl
I sBhjd3 Mzey0Oj tj L zdz' lis@ldc jteQalaylg s ifry d f§ isjoafry J fipds o
fjtcjHOO O diBc?2 ddeW stedBOYydd. stdzdyjmbsets tyjddoe O
¢ Odz0O dzlz ( B dIs/emj)dzd y@ dfs@y jtfiflsfoBtss . w56 zOMdets s j tste g
fted Mtstslse jlsfmisoaksh jd3 or Bste] d (kY tsisd BOts ofQjdmfjwH) O Ydits
fMH | ZOdzO0 fHtetsdL oatsdz' dets BOdzts? . J sts X j otj d3v, f
dzj Csbstetsets ddalf StcRBOYJ s dzdffistetsy kefj Tzt O § SHEPE B dztofj sk ts
ltcOBBls ¢24 . BN sftfgjHdsyjdts fmydsobY | SSlsdadgs fil
mdmlsj &3 o § dzd yd dalz kg gdef@d MLt d B
sBiMfjydoOjlsmw L OHOdzdzOW 9 jtodetsfyls: f jtej HOUd d daW
Mzj HEY SEPLOIsjdzd + WWjCIsdo detslsd:
R dzW stc 3Oy d ts dzdzO W LW Y MBS dsd desistf toj fyj dzw s h Ow
M sdz L so Odzdw e ZMS des?2 MY shtse dsilsd ¢ OdzO

_Re o
h= " (1.1)

I toj Odz d&f iR bkifeAs® o Gl gdz'0 dsj dz' M j  J H 4 &d Y Hd dediud ,
Isj &3 Mtso jteh jdedzjd MdMmlsd BO §JjjHOYd dJdav stedz3Oydd.
o jtodesMmisd §JjteinOud Mfteso sy HOJ MY Sfde] Hg jdij i)
Gsh ashisd B dEedan Yok Fs tOOGIEY SHASH (Lo
f5COLOjdd {WWjiSkdodsmisd dmisd LtoOddY tj Mkt

CdzjtecjlbdujMSOw 1 WWjiCldo dasfls!

p=F8 O (1.2)
Pe/Ng

cHly-MijCbeod dov §dslsdshl: d&shdshisd b do;
Y OflslsdzOY 1 WWjClsdoe dzsfyls !

_Reo
g_? (1.3)



CHE-f cdzsMO yOflssls ¢ O0dzOdO.

1 5COL @sgaged Bj s ls M Mz bHjd dr & TS cwhFa/R, o

dg=Ug ftjHjvpd d' j ©OMItH' Ml agols stz @NF
Jdz¥ stedsOydd M jHddduds?2 mMSstsmis: s (1 sdls/ i) .
[d&v ¢cOkffice MS ¢ &, BB AR daff | hs s MteB Mis j 2 fdad

h Izdsﬂz%d ftotsy szr]Qdehas?anﬂﬁddgﬁ(l+/‘) B &zO EkfMlsOdztse dzj dz

flowi! djyHE §SCOLOI]dvdd L W%,jClsde detsfls g

h:#g dg=rt
Iog2(1+5)
[ dzv dHj Odz )= fipg fl§ fak'dzO IsOC Y j ftojHjdz dzgOW L Os
b=—9 15
01 (1.5)

1 0o dMddsmis! L djtcjbduijmis? {WWjiChkdodshmisd Bl
odHj Ctde 2 bz WP)nC sk ltcOy 0 s &OH digw" 2
dzj ftejtor o g -RWOMOMay 44 gedzsdz0) . 1 t6d 1 ltsdgg YOMmist
qLd3j dzv jlsw o (ocls | &2@F s6ls ¢ OC Hisdzj tecjlsdyj MS OW
e jteRk, §sMSsd Ck

= i = i —g :io
bmax ;_mob gh-m029-1 3 1443159 J) (1.6)

b Ok dudsy j fejHjd d j Stderj dsckls Brils! &
(r1ed S edeistidisj 6 C OdeOUz;H i de j sdz’ 2 Md dsdsd Istetf2hdzr 2 € O

B. s ETIC (l_lpe,;:l.e_n I Ienaomna b
o —— } } }
JAHIK, A7 = 2
I
2 \& /ﬁ
\ I, Ad — =
2 e
IACE. AT = 2
6 | | \ \
JICK AT — <+ \\\
-8
- 10
_12
_14a \
“16 \

-8 -6 —=1 -= O = <} S s
Y. ab

td fL2 . stedorj fjHjd ds2 W% jClsde dslsd
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) sdsilk yOfksls, L Odd®koj dzs MdcdkOdsd § sdzj ydz
SftejHjddls! SHdsL dOYds. | silsdz H O dsinlsed's e g
tOMMBOstedo Ols! Mdzj Hizs " k¥ dBsHj & fsyj MmO §j©jH

) sd&OE0j &3, Yt THEE EdsEood]f jtcjHOjlshY ] H
dzj L Ooa dfnd 3" N, syl ssd. sNglsRdl)dzd ¢ s0 Iz

N
usgw@ﬁluqmws fjcjHO00Oj & 7 wlsfmujlsse o JjHddad

] 12 &sHjdd Bsckls Brils! sfwjHjdjd MdjHkesh
VHj d dzOv MSstsfls! §ittjHOyd JdW stedkOyd(d
RN=R; o/@(& disis iy, (1.7)

WH{d dzOv Jd¥W steBOYd s dzdzOY | BS sflst * € OdzO dzO
by =S (8 d ks ls i)y 1.8
NS (6 s s W] (1.8)

S UHj O dZOW MiejHdvw L djedY MdcdzOdkzO, L Okt
slsfuj lsO

EN=P./D
“UHj 2 dgOW L WWjSkdodasimis! dMfsd Lo Oddv ff ot
ho=Ruopy (1.9)
N CN

S UH A d2OY U ©@yls L W jCIlsdedesfls!  (kHj d daC
M sd L 5o Odgdw { dzgj e dd fde dzOdzO)

_ R _

by =g N, =2 (1.10)

“UHj &2 dzO% MCstetsfis! §jtejrnOud dd¥ stedkOydd
In =Ry (1.11)

) jtejotsH § bkHjd df &5 S OL Olsj dzv o5+ Widig d§dstaftmod@sdirs
fdcdOdss tOMMBOeds Oj s ) B8d stlstsdss dzdid dozstes j B C
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LWWjClsdgdes®Ed d (1.10) Istsydets fi(sle.f40H, 08 (s1 .fip) S Ode
dLBJi YOIy dzj sftej HJ dzj dzdetsis[df,2]f ted tyj dzCJ ¢ sz y

l 1 d&z0e ] 1 schgsgzsec®MiiBzObcge Of shifH" &BsHEZdY ydd
CsHdtese Odzd W , dr My J SltcOdz dzOW d 1 tedpp 5@ ¥ Isdpy J fif Ctol®
s tstefjuJ MO gy d dzdv d fwoOSlduimcow dn tj OdzdL Oydw
LabVI EW. | Ody dunndzdatdo@szdwy o jtetsWisdesmisd tshdse¢d
hzds 98 COdzOdzj Hdzv w©WOL dzd ydz' » GESKH 5© BOE BgAMydd F S
PSK M-PSK MsLeojLHdw H&V dhtsetsf sL dyd dzdz ¢ dzQigjSltoH
HJOGtPHgdE" HY dIsls | tc.

J | Qo OMMBBOIstcdo Oj Isw  ftostf 2MS dzOVY MY sfytsB dats fi)
dmtsydzed $ 0. uvjBtej BO s. zj dedetsdzO 5 ¢ SH Jlictists Osz]dfls fipw
dnfmdzj Hse Odzdjy SCBHJS OdzedW dMissyded ¢ O HI-MOUREIsdz -
dmidzi H Oeddadfcid Is Bs o) §f ANEEIOSdBOdz! dzrf | diBjIstsHT CBHJtetse
O sO§Ypdzpls o sBtcOL s OdzdwY MJedzOdzse d dL sBtOY
[13].

I | &Oej 3 disigEzpHsizjidsiip® ydotsjy CsHdtse Odedj o
dmls jRdg@fdzj H @M | EPMIsd S d € SH B 2o PHEEHESD, | JzcvimB
d 1 i@z d3ts dzO MEADABB Ol jiotse j H j dets dMMmdzj Hise Odzad yd
¢ ts H@clic redundancy checklRCfly dMmMf sdz! L s9a Odedjd3 3 [ MATLAB. |
Mo jtolssydz" = € tsH 5o tsH[] tedsjolOsz]"j , d o € kizf Y P M dBjj HstseH O dir d |
nOtOC s o d&dL & of ATYABR) SHtetsB dats d fiAnteinj tiCste HO#sts olsO ¢
tBtsB M j dzdzOW MR j B3O IkteBsCtsHjtcO f § OtcOdzdzj dz' dz" dz €
4 $BHdtetse Oded §  flsupjtedz st § & d fiff ldsctj htaRinfipilse tsfylsd Mo j tolk
skztcB 5§ SHRSMMdzy H S o Odzd Jf to tdsolzjtapjtsdgtfsimfsmdz: L 50 Oded J d@3 1
{ Ofnfyd3ts Ischerj Scits f ks Is dzts ) Is dz@ERACHSEHY ILDRT ds'H, ts off 15§ @jL IOtpr 1
f tsfls to tfjtatimoVj te sy dz' 4 § @@df e Eflagths d IS@3' te o jCdmivd  dzd L ¢ s d
CoHtoff totso Y j geiz®@ Mdzsy dzesfmisd Odzctstcdisdzsce H j SNBH  tots¢
LabVIEW, d Mfydzj H3SO IPUOH dztz SMBELAB Simulink2015[1, 3, 8-11, 16].

J ] &zOotgO M d3ts Is te § dz' - WHdtwodzQdz! UAsdz stz ¢ y d dis dadzr & § dzj
fdMmlsj B30, SCtedlsjtedd 1 WwwjSClkdodasmisd MmdMmis d3 §Jtejt
fd ¢ dzOWas idtse * = € ts defifiisldgizdgr Y  Bdzts EFRD Riss B dzs f g tfo § H | dats
dBdlsOydtdzdetsj] BsHj dzdtetse Odzd j  ou tefij telgdzji)  LSasti\sloEOW, o
(vd)] d ftecsoJHjdz JJ O dzO dzd L n dJdMmf sdzj bise Odzd .
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f tots s tc O dpfipdsjody jdadrsts ¢ 5 SMEMO( to t5fo AudzdjWilz] (2O s d & dzts s+ dzO
LabVIEW [12, 16].

)| ] dzOo9 j 5 teddimHidslstc fdz" SsH S d Mmtsetcj d3j dzedze” = S
fyd fnldgisfits Oy d ts dedzts §  d3EfHm lsdgdd ts edPipddjdz! dats 2 GSiyedzOL B Of I§ O dzH
MATLAB,dd3d Is Oy d ts dedets | ddfipdfi fij lsizid dg'ts © BEA[ ¢ dz! dzts CDMiA ezOL § Ofy s O
1 [ MATLAB, 3d s Oy s dzdzts § dz3tg f fi bzgf tgts o @3t jd dz' dets2If M v L d
802.11 (WiFi)  dzO MATRABj 2015 &3d s Oy d sdzdzts j  3ig ¢ fi) Kzgf tB1s o @rdzep ff dz
flo wipl§fO dzH Otels © | EEGB S 2dz@ 58 @1, j i3 I O YHASTdRdAB] BisH j dz
fdflsj &r e ddz dats 2 IEEE 8020151 (fAs QuigHt Coteolst Gh ) MAEOAB .8 OL j
di3d Is Oy d tsdzdzts §  dfipch fy Isizlfegatsch D dztftg 2 fy o VEEEBO2] & OMizHMAKy ©  dzO
BOL j MATLAB [16, 18, d&dls Oy ts dzdats j dztie e ndzd Wit o CgixiBjd dz! dats ;
fls © dzHIEBEIS@.20L TE dz®@ BVAILAB,} s Oy d tsdzdztsj  d3hg i ff) kezif dgts o
ydWesosets dzOL j Bdzsets  Isj adzj § PuayB-Tzdisle sikd Is Oy d s dadzts |
@RS H j dzd tc ha Gydzg J3 ydqWwtesotsets MfklsdzdSsotses-Sis gJdzj o c
dmlsj dr or MCEMC seMisdsets  ya ) t@duh'e 52 DIGH k Is dzd
dqBBd s Oy d & dedzs j  sgHmlaidig e Qdzf fpso sets C OB j o dese s  Is,
DVB-C d Mmdmilsjd o Ms M stetshls daoejh OgafBed0sc s S
dqed s Oy d sdzdzs | B iz ths o Odijc s o 5S¢ 5 dsts B daki UABdzEY s
DVB4 d fMmdMmlsj d3¥ or MsS sMs stetsfls dztv g 8 Ovad] W tc2BS/BG 5 d3ts
20).

Lol oARAL I 3 JRr3 fLrvfcArRrR R umfrofPl1duec,.
RM dl[rsutéf?216c R S1[tLlURY[HSOC CAN[ 8
1.1. ¢dzOdzdL yYd¥ttser o &jlstsHiss BsHEZEY ydd
[ BHE &V Istste
RLO MBS, [yt ELOCtSftdtshmd 2 ®BsHEzdzdtese Odzdz” 2
BsHEzdY ydd eg@zspz®o dils! o o dHJ :
s(t) = I (t) cosut) - Q(t) sin(mt), (1.12)
GHjw- dzgj fkzh Ow  yOflstsis Ol (t)s @ HQ(thdp@ ¢ 'daDE0ls ) wis o f) tztizts o
M dz¥ OL dets?2 o REBPh @O KBsHEzdkdtekzeh jets fde dzo
sO0Cdd3 sBtOL A, HAZYW MiEzh jMisedzj dzgdv HtotsdL o tsdz
dzj sBrn BH J i3S
of ff sdzdzd Is! H §1j) ¥ jce@Bddefse Ols! fd dz OL dezs d € o OH
BsHEzddtekzs " j@ad mdE GBdOr MsMisOoadveshdn BERZHjl f
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q(2) or fsddzdls’ (&} SBEOL 50 Odzd |

I " fodedzj dedj ®TjwOyd2 (1) d (2) of fdd iy
{fiwoydwy (1) slaebapdits gy iy e ot O £do"0 H(tcaBid3e sy
BsHEdR SstE] .

Basebane3ts H Iz dzW bististesd oz § |5 dzd L(ageha@iils & Isa@y o Q(t) d L

LOSCBHdEEEe Odzdzes & 5 dalt 6 f dsDyqiaf (8 dedpt©dsts ddf) fab dg@ dp D dzbz Tz Q
CltStesdlz BMY Soz@tzdts] o SBOL S0 Odzadj, St Hj dzvj

*******************

I(t)
cos(wot + @g) ;

5|

i 1(t) cos(wet + o) + Q(t) sin(wet + @g)

QM)

R
t d.H3. IQ-BsH Zzdzv Is s te
[ d2v -Bs@ Edzv ststc©@ o mntsH Az d3d fMd e dzOdzOdzsd W o dzv s Isfyw
LO=101;  Q,(1)=Q() .

uWistodztoso OdzdzifjicshafgEed dL  JOnAdesdedesces — dipgietk
sftejHjdvshdj] odH d Mots2MmlsaO BsHEzzdtss Odzdets 6 s
dzj BsHzdzd tetso Odzdetsj dzj MeOS(y). C1s@zj B OBztffi j o B DL dzv Is s
Mdc dz@t) (fsMmtcj HiMlso sd3 [z BdAib)y de@ed wdzj 3t 8 Lz@dz® ts © O dzdzts |
Ctdzj B QEdEgQ dzj dsHEz dzd tetso Odzdetsj daj Mizh jj Ctsdzj B Odzd
fsmdzjHizsh jets Mz tetse Oded W .

I dH dzts, Ylsts  flidsteid iy dstds@c O | Q o dzv j Isfpw  dzo Ote d O dzls ¢
BsHEZdY yddss wOQSSHRE shikzh jMmlsedzj ddj Istsets o dzd o datsc
flotse teOBRBS 2, o'  sdzdesjy@BH)INstbtmdg.e b ®n dd o3 dzdets Odz@ tste
CoOHWOEZtcdzr » MMlsoadzwes h dr dL L OC SH J idisa @ diztztls dstis
OB SISOjls dzO o ") ftOdEds slsdzj figiz b jSROS ftcOo d dzts, W o dzw j
vOCdds tsBtOL 53, MlstokzClskztedzs  jtojHOE h 2 ItcOCIls s
YyoOfmlsd, ©OLH jQnpezts gisoydd teftste j sBtcOL 5o Olsjdzj a5 (A1),
MdedOdz dL f tsfddg fpliste OBY) 'daf Aztsdg® ddzffc s sy lstse .

I sL By 20 sOCy | d d oWty @iz s®ydd Y tsthag dzO d 1Y)
fioj SBOLISIOdAgmlzh(j Miso dzv-f iRy | hfgastetbdg.ndl 1 Istsds Mz
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baseband tctsy j MMtstc O W tstc d{tfde@ j ts s dsz jnyf BlsESqizts 2 ) O is o j dac
dedL €82, ydd3 dzj mzh OwW. 1 Odzedz" 2 MdecdzOdz ftoj BBWGOL 2§
dets MyjSlte §jtej desipdlsmw dzO dzj mMkh z¢¥ yYOMmlsslsz fm
AdWtetsor™ J odHT' [TIRsHEZAY ydd

Aditetseor j odH" d&sHEzEYYydd ( yOMmisiipy ydfa dedste O yizfsjH2
OdzOdzsétsar j, discélkzls B Is! OB dzdlskzHdz &5, WOL tso ' d3
(20 tod d3d to, W @3y ez dgdz)H , dzts 9 LOodMmddsMmisd tsls Ist
dzj BsH EZdzd tetso Odzdzts 6 15 dzj 8{tr & AQaosWity+ydt) B dOdafjvdzw § Is iyw
Meslse jlsMisedd M dL dBjdejdedj s et stedBOydtsdedetsets
dde stedzOyd sdzdesets fd e dzOdzO wWodzw e Isfqw HdMCte] Isdzr d3d
sOCYd d oBLMBsyd 2 dzOBStc L dzOyjdzd?2 SO} HBES dL
fd ¢ dzO2 stitdfls yjtefiddzblastebazrd scteOdad yj dedw fmtf j Clste
wodwsIlsfqw HdMCtejilsde i3, i stz tj Odz? des f jtoj ntSH
Csdzj BOdgdw ( dzOfted dzd to, dL dBjdzj dedi OB dzdlskH ' ddzd
O B dzd Is zeHcflel '] dBIsHE v ydd -ASBOK, ASK, M

1 OdBtsdzj § ftesmisr &5 odHtsd3 dBOded §f zdzv ydd
[ sHEZdZdteseo Odadz" 2 MdedzOdz dodsj jIs o dH:

s(t) = A(c(t) + B)cosit +/ ),

cHGM) - ddgt SteBOYd sdzder 2 YA BT il s wld jor -,
dzjizfh Ow  yOMkslsO. 1 kMls: dgdzsyGthid)s B=0sl dtshy "z ) dzidzq
BsHEZd&Jess Odzdz’ 2 ) S(U2OAK()cAsij+j i casd HOBY &zdlskEH O 1 to
LdOud dedy 0 ftod dezdzj o sds L dzOyjAfdted djdaW dsdefiiigtsds dadat
s O0C 2 lgdffzds@dEd dzOL ™ 9-Of EMKe @OK g-{ O derdzy jydettidts d
dmMf sdz L zjlsiw o MmMdMmlsj BORr Mdcec dOdzdL Oydd d - tcOdad

a) 1 0 1 1

6) t

t dbha [ sHEzdv ydw-dadisic 5Oy d ts dzdzts j- dsfiste e el jodzd J i 28 yd W
fd ¢ zOdtsH bbdzd tets® Ocdzdz’ 2 tOHJ M ¢ ZOdz

[ s & fdsjdidgBesl. 1| (kstsd MbkyO0j O&Rf ddlskH0O &EH Lk dd t
L dzO Y Adidei] delzdzj o sd3 L dzOyj dzd d d dzWA tecodO  of jsHiafiakzd e datindy.
BsHE&Y ydd, H &0, ¢ sdettsiifss 5 dz@umpli@dedShift Keying K
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Osdzd sz H dzO" BOdzd § dzw ygdw) . OOK W oBE0.j lsdipvh juipsipltaly’ s
shdsedr 7 Ctedljtedy MmteOodzj dedw + W W j Clsd oSdmfiissjdic qtgfO |
N jSlteOd dats? d 4l §EsHd dasmsHB cOd dzow LW
T O©0SCls tedLEQisls Wik dsdgsE R SHqBEzY HdAY fjtjHOoyd

e stesfls! ¥. CdajtedjlsdyujmCoOw 1 W% jCldodesfls! s dMr
ddt SteBOYdd fl L OHOddE?2 HEMlsts jdshls! & (o jsWI
BEHEZdd et o Odzddss e Opdasta@®ddB sls j ) kssydsiis! ¥ His § sh
s MfjChtesd GBsHEzddekzsh jes (baseband) fmdedod
©OLBj M jd d2O dgj Mkh j2 yOmbsslsj, O doj d&O dzzdzj o ts
Ny jSClteOd dzr j 1 dztzls iz Bls o)  ilz@daizep , vy dzlsted tetso Odzdz’
YoMt . uf jChtOd d j § dskdshlsd &sh dshisd AS
Wqdmtse §tdoj i d. 4 ®O Wisf§.OL .04y Mo jlshlso ks h (]
BsHEzdRJeks h jets fMdc dzOdkO dfasdydijiz . § B85 s §)ie PDadzdzy dzdh'a s t
odf.old Bbdzs, Ylsts Bdzjj CHOHSOW WsttdO do&flzd MO
cOMh dtoj dzd¥ G dOodesets dzjfjMsCO MYjSkcOd ds2
Mde OO d eBtdjj B' Mstesdz Ldj dtbydds OBf cdlskzh"

PSDHfTRL), nB

D ,f'\‘
! L
—10 |-— 2
1 l(‘\ /l'f,..-lh._ 1"I Ir\\
—20 Fain' l'r ".I' -#' 3 1-%\..‘ 1 .y
R f' \ i H 'i 1 ! A r‘n\s
—30 : “.,' "‘J'.'I\a"'%’ ‘.'l 1 “.t.’ by
:l ik ||l : ': lll 'n N l'ﬂ
: |
—40 ; ,

t dh5 utf j ClsteOdz dzOW f dzts Is dtpoindsdzO digds.h datstisdfO AP KLY Lz
BsHEZEZdelzs M | ¢ o tdydisliz@dsag sdd@viziz M2s d HiOe fdaodzy IST 2 C s
[ detsy j Milse 5 oL di3tsy dz' n L dzOyJ did)2d Q) az0u £ ® B ts ™
fMdc dddy ML og®H d fdg.0o d dzts, HOdzdzts ]  Bdetsy j MMlso s s
fdzsmSCshmisd, ce¢Hj (5 ©fd O0sMmydmMm sldslif)id {5 d®hgd
SteHd 208 OH e OIS YHE dztsYC O deO f dzsMCsMisd M CttsteH d dzOl
Mesmissw dzd ®, Mdec BERRstesd3 Mdd OL 20w MisflsOs dzv s h OW
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vO0Cdd3 tsBOL 53, md e dzBdz' da[jOc ig®dza3PL HodlsjL dztsy dzr =
RMftsdz LEvw Bhd2 odH dBsHEzdZzdittses Odzdzse s tWwWOH M C
BsHEzZzdcss Odzdzes e s BPHH BHEC OO dzd d tcOo dzO

At) =12() +Q(),
O YWOLO tOQoadO® kZcecdzkz o] CIsttcO, ECOLTro908h jets o Is
[ dzv dBsHEEYYyd2 OOK d ASK MmMdcedzOdz dek§ MtsL o jLHJJ

P Q M Q
a) | DN 6) - o5
A I A, A, I

{ dfm6.)l dHr &SHzdYqgdapd’ @i jnsisesjzdv-)q ¢ dz0aK dzsg
MsLeojLHd] dBsHEzdEYydd ASK

[ dzse s 5L dyd sdzdzOv O BY dzd V&K dzOWY dBsHEZZY ydqw (M

1 tod BsHEzdzY ydd ASK Bdzsy j Miseats oL d3tsy dz' =~ L dz
seteOdzd ydo 04 Ismw Ho lzdgw L dzOyJ dzd v dzqd (Ve jdzt s telsfz) Is
o ff jt€Qsdz! dzOW LWWjSIlsde datsyls Bsy JIs BT sy mMih j Mise |
Bsdzr M jj CtdzdujmMlseats L dzOyJ dzed?2 OBy dzdlslzur tOH M

sctezf f Jtieczjd3 Bdls™ dMrtsHders JdV steddOyd dzdztsc s
ZOL " o QY BBHipdyf ¢ OYH" 2 Bdls LU Slzdddzf>0), fllge 5 s €
gqid ils ydbrtej otLd@tsyd - LdOyjddwy dL dGdtsyj Mmlse O
oL By dzr 7 LdOyYyjdd?2 MddBBosdzO L dz2Oyjdzedy OBy dzdlskzHT
3A} . ¢tdOdEzsedydz &3 BB tOL sSd3 disy fasC of tody f &f f dzis® PJs € ts
) SHdzsd3 Md d3o tsddjdets G Is 8 tziz o dzlp BV 2 ( d3dpty & EABBIBK iy s dzdz
tcOL 3§ todzts s 8  d3dzts L jdbfisup) Qlzde? ts LOoGH el Isqlogy k,  fifdHe dz@ dz@
Bdls o tHddsEB Mmdde tsdzj .

1 Of tod d34 tc, Md e dzO dz-Af K i3t ledgd d2v5%d joRts L AFs6) dz" = L dzOyJd
MdcdzOdzO d 8 Bdl o tHdtsd Mdde sdzj .

1 0 td edeCtgptcOy j d20 MY j S stcOdzr dzOw f dzslsdztsfls: s h
8GASK d MmMfj ClstcOdz' dzOwV ff dztsls detsyls ¢ Mde dzOdzO ASK M
baseband d dz! Is tc Oypete)s s d yd ts dzdzr 2 MdecdzOdz dd3d 4 Is a3 d
dzj § jMIsC O (LOddBOJIs d3j dz hz¥ §sdZEMEZ YOMIstsls) d B
dqd3dj dIs Btsdz "z M jClstcOdzt dzlzs 1+ WW JjCIlsdoe desfyls: 5 M
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F’ES[)(t—r[))l IIES

-

PP

-
CELTEL LT vl

T S

{ 7.4 tcOo dzj dzd j MY jf UsStsQarmdz’j 2 & dtshisd He zn
otsm! di3d Ztctso-ipgf € Oufipehpd dzQdz T ME K 20K 8
OB dzdlslzHdzr j] odH' dBsHEdYYydd dd&ijsls dzjor MsCkzs
CO¢ MmMejHdd?2 ke j dz Bsh dtsflsd Mmizh j Mise j detlzB d3j
dzd dzj 2 desisd d Btsdz' hsets HJEOBJUYUjMEtsets HJOY OL &
ORf dzdIskzH | -M@ cdePdzd®dzff2 desmisd EfmMddzdlsj dzv ftwdeojHils
shds¢y, Is. §¢. Ld2OyYjddy MmMddBotsdzO tsfftejHJdzvjlsmw O
ORY tzkg s Mdc dZ2ZOdzO ¢ B dzd BOdz! des?2 HtsMIsOlstsydes o1 Mt
HddOBdyujMSdds HJOf OL sdats d3. 1l dzd w dzd § OHHdIsd o dzts G &
gL Bjdgv jIs OB dzdlszHlk MdecdodzO, §ilsdhkikz OB ddlskH o
sk ntsMss2MEOSRHIssdzd AMisOltsydsts ftesMmisr o toj OcC
Hdz®ASBK ftcdojHJ dzk8 dzO tod Mk dzts €

20

000 001 O11 010 110 111 101 100

—0—0—0—0—0—90—0—>
Ay Ay Ay Ay A5 A 4, Ay ]

t 8. v dc dzOdz! dets] ML 9 JASK ] BSHEEYydd
AOLtSOT j odH" dtsHEzdzv y®IK GABIP SK, QPSK, M
ANOL SBBsHEdZdJttse Odzdz" 2 MdedzOdz dd3j jIs o dH:
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S(t) = Acos(int +/ (t) +/ ), (1.13)
¢ HAd/ o - sils switgdetzj Hzh O YOMsslsO.

RAW ste 3O Yydv CoHliffelkz @y VOL sRicd 56 6 jodels dgeizd S p J
ddsj § smvw o simis O dtSe(tdzF Aedz@vws (dapfinz $@®Y U ZIlsj 5 Mtc O dzj da
dzj Mizh j2 or ydMmdzy jlsmw (LS R dBY dzff) die) g d O E3dats s H dzts L dz
fMow L Odegs ) d dz¥ ste BE{)] sdedz’ i3 fd ¢ dzO dzts o3

QPSK (Quadrature Phase Shift Keying) - s 9 OH©GOIskztcdzOW woOL o OW
(U srtey nztcsoadzgj 9OV WOL SO OW dABsHEEZYYydW) . 1 HOdgdzts
LdzOyj dedw W OL' dzjfkh jets StdzjsOddy. 1 {lstsd fMdz:
LdzOyjdedw: OA, 90A, 180A sd&mM27 MAc.zc f[y dz@ X ) @2y
225A d 315A M MOctsdz, CwOlsdzy o

dtstslsdegsh jdzgdjy HBIYHE MHodetsd WOLT BsHEZEZdtcse Odz
N3/ 4} d ddetsy j Mlseatsds fmd dse sdztso (HdBdlsts9) ydw
EMlsOdzOo dzd o Oj Isc j B dztS§ ® Y fytietby @ js dzef)ls OdzH Otclstsdz dz® e O
MdcecdzOdz! dzr s MtsL 9 j L HJ J d3.7T | dsdsc dfQaly’ HiatHs O o fiAs 1z jj L HAdQ da
tcOHdBMde dzOdzso dzO Ctsdistf dzj C Mdets?2 f dzsMC sMisd .

[ sHEdZdtetse Odzdz" 2 Mdec dz0Odz disy des ftoj HMIsOadls! € OFC
CotcHd dzOls; HdzddzO o j CItsteO Mtstsls & ol fi) Mz DY LY JO. i3 dad @
tcdMzd@Y joj HMisOo dzj des Mdc zQBEBKGgs y sy gL Hdj Hdzv

Q
A

t M9 o dcdzOdz! dzgtsj FQRESKa)sIH e diz)’ yef df
AOLO ditsy jls fjtojrtsHdIls dsy . tsrsdm§ahgs Hiff t§ frifflstdsjwHda{ls'O oac
ted MizdOyy tddz" d3d Mmistej dz¢ Oz .
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t dBl0) jtej nSHT dJLEOCBBdcHGsHPsY ddY o Htokc

RL bkisttdd MmevwiLrd dLejMmlsdes, ybts dzOdoer mh j2
WOLBo OV disHEZdY ydw BPSK. yjHskzOXfds do' hitgwdadjv  fiff detoiaf @ jise
COROEZO MowLd dBsydts ko jdduydls: Jjets ftosflkzmt dizs M

S 9 OH tc OB Wisfcdizifls  H 2OV - BM K@My id ‘Quadrature Amplitude
Modulation By il ©WOMMBOIStcdoe Ols! Mw CO¢C tOMh dtcj dzdzOW
difssHdz" = MJdedzOdzO G Jj dzj edqtelze Isimw  dzj L Oa dMd d3ts. v O¢
f sdzdztsmls ! & dzj L Qo dMmd &3 ~ CoOHWOIEZtedz ¢ O0dz0 azO,
HilsjSCIlsdietso Odzedw o BfMdzseo dzs?2 § sdzsfyg .
1 0 tod MEIHSS|C O1L Odzts g dziOodss jdztstf tets s tc O diff) Is® &M H dgizw
Yd srto! v kZtosodw dizd o SCOYHBHR CoOHtOLEZtodsd ¢ Odz0d
histcdrnd dz2O tsmwrs lsd3j yoels ktesodzed ORBf dzdlskzH'™ o €O

& Q
" B " B
" B " B
— — = I
" B " B
" B " B

{ M1l 6 d ¢ ZOHBs s detsj] §esmlscOdzilso 5 dBSH k& d
H dzv -QANG
I sdkdudjc ®Bdkryg Mmdcdkod QAM dzj MtHjtey Ol § i
fsmlstw dzdgs?2 ©cdBOSh j2 o Af Bl wihdW jlmw §sHI
CoOHEBOEd © CORO®ZOR. | QAM kOCd,] 6ctOddyj dzq
COdzOdzj bktetsodzd dzj L O dfnd d3r .
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MmOtOCIs ] tetEtidsedtE s PANY 19§ o [
Bisdz M sd3 udfMmdzj QMM ¢ dgPeizs dzf L OB jeOo fd

HEsfls Ols 5y dzts

BisH bk dv yd 2

fd dz dets tstk

nOOGCIsjtedMmisdSd, ujd3 mMdMmisj i3 M Af. [Mmdetse dzOV { to
fd e dod? df &3 Iyt oy EPhbdBCtHEGAM Btsd! Mj, yjd
fdmlsj i3* M Af.
QAMd d3j §Is ftoj dBzh jMisets dzOH MmdMisj &ss?2 Af ftod ISt
102 e e N
j— \\‘\ i 256 ypoeHeit
. —— \ \i\\ I
\\ PN :
B NEEEENERNS
10 \
"N
sl ———
t dml2 1] esw Isdesfisd h QAMSE o MmdMmilsj BOA
r smissd dzmlsets o MsC dr Lid2OIYG dzf & o rdisjdyizde@ QAMS te ts
HOdzdz" =, fsmMitsd Sk OSdds tBteOLtsdz BBdZ hjj € tsdz
fjtejHOds o Ijyddzdd tHAEtets yYyqdédzo. [HBOCt, M Ht
Ftoctsodzj 2 Oy dzdlskzHT Mdcec dzZ0dzO0 WOMYf sdzOc O Isfypw B dzd L
9 j oW lsdigsti®BL dzd yd dissmisd Hobkzrn Ekttfasde] 2 0w d y& O©fls dndidg |
fdMmlsj i3r ¢ " EZgE.

1 0 tod MEBdE%ejj HINls 0o dzj dets tsls AAENRS dzf O tc FBER Bitbrisrtc ©
Ratei [ sdzsh jdzgdj 1 dIs/ [hdBCO) .
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t db13 [ Isdetsh jded j FNBREO P BB Istc Iz
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 oetsd ydzOw W OL 59 BPSKdflsnarz BhasgShift Kefying)

[ detsy d Mise k2 L dzOyJ dzd 2 ddeW stedzsOyd sdedesc s Md e dzOdz
ftstsise j Isise dj dB3datsy § Misofts. dltels) daf afRdzffdad f O U dzd
MdcdzOdzO W OL O ©OHJEIO] dBOEO d Uedjdfiptgdoim vintsis & 3O H &) §
f5COL Oder dzB tedMmbkzdeC § 1

a) 1 0 1 1 I\Q

Al : 0
: — t
6) ;1 ;

LAAAAMALLAN
VWUUVTUUYL

t dibld ) o a3 dzdzOW W stedzO d Mdce dzOdz' dztyf Wigtsw dsjiL H d
mMssB h | deifisiv; Z ded oz & h d 2 d3thH] Iz diaPteas o -@ tedzs p O fgd 5 dz0ez! dzts §
mMsLeoJLHd]

S 9 OHstz@ dzOW W OL 59 OV  d3Qudddaure Bhase Shit K&ikg)
S99 OHtWOIsZztcdzOW WOL s OW BSHEZZY ydw weo dzw jIsfqw uJ

(M=4), fted Ctlttts? YOLO o' MsCsyOmsslsdses Cf
LdzOyj dedvw fp h ORsd, StcOlsdz &3
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