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%

% Generating the spectrum of OFDM

& huthor: M. Fitz

% Last modified: 1/28/04

%

close all

clear all

nurmpts=2048;

£ _1=2;

f 2=-2;

freg=linspace(-4,4, numpts+l);
g_pr=zeros(l,numpts+l});
duml=exp(-j*pi*freq/2).*sinc(freq-f_l*ones(l,numpts+l}));
dumZ=exp(-j*3*pi*freq/2).*sinc(freg-f 2*ones(l,numpts+l));
g_pr=(duml+dum2 ). *conj (duml-+dum2 ) ;
g_prdb=10*1ogl0(g_pr);

figure(l)

plot (freq, g _prdb)

axis([-4 4 =50 5])

xlabel('Normalized frequency, fT p')

ylabel( 'Normalized energy spectrum per bit')
hold off

Page 1



T

AFELE

=

=
il

e |

o

e

a5
A0 F

|
o o= L =)
— &l &l o

ug Jad wnyoeds ABieus pezijeuuop

45

=50

-4

p

T

Mormalized frequency,



= & 8§ 3 3
11g Jad wnioaeds ABlaus paziewuop

¥

45 F

-50

Normalized frequency, fT b



p\"ﬂ uf‘m h’tl‘.’), (

Pw (E) = P< b[ i JlJ Fmdg) Cl.“_ﬁ +° efrur:rf fwway
5””*9{ -ﬂ*"ﬂnjauqf{f)/

- | 0
T‘id = % - NIO o N ] EM"
= Es,y® R 0>MTMJJMJ
\Jld &3 My gﬁ] IQV # f

> Jow we oo cordiloiad om Ty=T gl
wed Jt:A fuojﬂuij)i

= _L “@ - R, (1) &

=0, M-
JL
M-
/T:E('IL) = G‘) ( I{J(TL)> p&ﬂ:}ﬂﬂ[f& Sectoy /-1
ﬁ_r .
T-<+>:—£‘+'L . i’*E")
) - 5 erp(\f Esf': 2
e -4 an }

Sttt pIA avd Frgue b8 wTh nitic,



5/4/00 8:20 AM Chéprl.m

% EE894 Digital Communication Theory
% Chapter & Problem 1
L

thor: M. Fitz
% Last Revision: 4/13/080
%
% Assume N_@=1
%
p_wea=[];
p_uba=[];
fnorma=];
k_b=4;
msig=2+k_b;
for E_bdb=0:18
E_b=1@0A(E_bdb/10);
E_s=k_b*E_b;
stddev=sqrt(E_s/2);
%
% Considering the true MF out for -numstd stddev
% numpts= number of points considered in the integration
% h=trapezoidal integration step size
%
numstd=7.@;
numpts=5@@1;
h=2*numstd*stddev/(numpts-17;
%
% Integrating over +- numstd*sigma
%
argl=linspace(E_s/2-numstd*stddev,E_s/2+numstd*stddev, numpts);
p_wccond=C1-@.5*erfc((argl+E_s/2)/sgrt(E_s))).A(msig-1);
f  mal=exp(-Cargl-E_s/2).A2/E_s)/sqrt(pi*E_s);:
&

% Trapezoidal integration

% Subtracting off half of the end points

]
pwcla=(1-@.5%erfc((E_s/2-numstd*stddev)/sqrt(E_s))).A(msig-1);
fnormalla=exp(-(-numstd*stddev).*2/(E_s))/sqrt(pi*E_s);
p_wcl=-8.5%p_wcla*fnormalla;
p_wclb=(1-8.5%erfc((E_s/2+numstd*stddev)/sqrt(E_s))).Amsig-1);
frormal lb=exp(-(numstd*stddev) .A2/(E_s))/sqrt(pi*E_s);
p_wcl=p_wcl-@.5*p_weclb*frormallb;

frorml=-@.5*(fnormal la+frormal1lb);
¥p_wcl=-0.5*exp(-(E_s-numstd*stddev-E_s).A2/(2*E_s))/sqrt(2*pi*E_s);
Kp_wcl=p_wcl-@.5*exp(-(E_s+numstd*stddev-E_s).AZ2/(2¥E_s)):
p_wc={p_wcls+sump_wccond. *Fnormal ) *h;
frorm=(fnorml+sum{ fnormal ))*h

% weighting the other half of the density with minimum
p_we=1-p_wc

p_ub=(msig-1J*@.5*erfc(sqrt(E_s/2))

p_be=msig/2/(msig-1)*p_we

p_wea=[p_wea p_we]

p_uba=[p_uba p_ub]

fhorma=[fnorma fnorm]

end

p_wea'

p_uba’

%fnorma'
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%

% Generating the spectrum of MFSK
% Aauthor: M. Fitz

% Last modified: 1/28/04

%

close all

clear all

numpts=2048;

K b=3;

M=2"K_b;

£ d=0.25;
freq=linspace(-8-M/2,8+M/2, numpts+l);
g_pr=zeros(l,numpts+l);

figure(l)

hold on

for kk=0:M=1

duml=sinc(freg-(2*kk-M+1)*f d*ones(l,numpts+1))."2;

dumdb=10*10g10 (duml};
tplot(freq,dumdb, 'r:')
g_pr=g_pr+duml ;
end
g_fakdb=10*1ogl0(g_pr/(M*K b));
g_ppm=sinc(freq/M)."2/M;
g ppmdb=10*1ogl0(g ppm/(K_b));
plot(freq,g_fskdb, freq,g_ppmdb)
axis([-8-M/2 8+M/2 -50 5])
xlabel( 'Hormalized frequency, fT p')

mb 13sol.m

vlabel( 'Normalized energy spectrum per bit')

hold off
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