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%variable declaration

YA —

clc

clear

clf,close all

simwl=1000;% the lengthy of the simulation widow which has a square
shape [m]Jm=4; % the numbers of femtocell in the macrocell.
user=300; %the total number of user in Macrocell.
cdf3=zeros(1,user);

m=4; %4 femtocell

nchmn=100; %the total channel in macrocell.

pmacro=20;% watt power of macrocell transimter [w].
ch_femto1=0;

ch_femto2=0;

ch_femto3=0;

ch_femto4=0;

BW =(5*10/6); %MHz %bandwidth LTE

fequency =2*10/9;%Ghz carrier

r=40;%raduis femtocell

pfemto =20*10/-3;%w;%power transmit max of femocell30dbmw
noise=3.98*10/A-21;%-174;%dBmw;

%positioning the mobile

YA —
xpos=round(simwl*rand(1,user));
ypos=round(simwl*rand(1,user));
plot(xpos,ypos,*black")

grid

hold on

xlabel('distance (meter)")
ylabel('distance (meter)")

%base station macro
A
cx1=500;
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cy1=500;
cxf1=40;
cyf1=40;
cxf2=140;
cyf2=40;
cxf3=440;
cyf3=440;
cxf4=610;
cyf4=440;

plot(cx1,cy1,'Ab")
hold on
plot(cxf1,cyf1,'Ab")
hold on
plot(cxf2,cyf2, 'A\")
hold on

plot (cxf3,cyf3,'Ab")
hold on
plot(cxf4,cyf4,'Ab")
hold on

%femto squarel

%___ ______________________
line([0 801,[80 80])

hold on

line([80 80],[80 0])

hold on

%femto square2

line([100 100],[80 0])

hold on

line([100 180],[80 80 ])

hold on

line ([180 1801],[80 0])

hold on

%(femto square3

%___ _________________________
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line([400 400],[400 480])

hold on

line([400 480],[400 400 ])

hold on

line ([400 480],[480 480])

hold on

line([480 480 ],[ 480 400 ])

hold on

%femto square4

O m e e

line([570 570],[480 400])
hold on

line([570 650],[400 400 ])
hold on

line ([650 650],[ 480 400])
hold on

line([ 570 650 ],[ 480 480 ])
hold on

for i=1:user
%femtocells
%
if ((xpos(1,i)<=80)&&(ypos(1,i)<=80));
plot(xpos(1,i),ypos(1,i),*r');
hold on
end
if ((xpos(1,i)<180)&&(xpos(1,i)>=100));
if ((ypos(1,1)<=80)&&(ypos(1,i)>=0));
plot(xpos(1,i),ypos(1,i),*r")
hold on
%-- -
end
end
if ((xpos(1,i)<=480)&&(xpos(1,i)>=400));
if ((ypos(1,i)<=480)&&(ypos(1,i)>=400));
plot(xpos(1,i),ypos(1,i),*r')
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hold on

end
end
%

if((xpos(1,i)<=650)&&(xpos(1,i)>=570));

if ((ypos(1,i)<=480)&&(ypos(1,i)>=400));

plOt(XpOS( 1,1),yp05( 131)"*r')
hold on

legend(' macrocell user',' base station')

end
end

end
%distance calculation
%--

for k=1:user
dxyposm(1,k)= sqrt(((xpos(1,k)-cx1)A2)+((ypos(1,k)-cy1)"2));

dxyposf1(1,k)=sqrt(((xpos(1,k)-cxf1)A2)+((ypos(1,k)-cyf1)A2));

%static pathloss the equal channel gain
% -

ch_gainm(1,k) =((4*pi*2*10/9)A2/(3*10/8)"2)*(dxyposm(1,k))"2;

ch_gainf1(1,k) =((4*pi*2*1079)A2/(3*1078)"2)*(dxyposf1(1,k)) 2;
% second femto
%--
dxyposf2(1,k)=sqrt(((xpos(1,k)-cxf2)A2)+((ypos(1,k)-cyf2)A2));
ch_gainf2(1,k) =((4*pi*2*10"9)A2/

(3*10/8)A2)*(dxyposf2(1,k))A2;
% third femto
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dxyposf3(1,k)=sqrt(((xpos(1,k)-cxf3)"2)+((ypos(1,k)-
cyf3)2));

ch_gainf3(1,k) =((4*pi*2*10/9)A2/
(3*10/8)A2)*(dxypost3(1,k))N2;

% fourth femto

dxyposf4(1,k)=sqrt(((xpos(1,k)-cxf4)A2)+((ypos(1,k)-cyfd)A2));

ch_gainf4(1,k) =((4*pi*2*1079)A2/(3*1078)2)*(dxyposf4(1,k)) 2;
end

%channel gain

for k=1:user;
ch_ferencem(1,k)=pmacro*ch_gainm(1,k);

% channel gain femtocell

% —
ch_ferencef1(1,k)=pfemto*ch_gainf1(1,k);
ch_ferencef2(1,k)=pfemto*ch_gainf2(1,k);
ch_ferencef3(1,k)=pfemto*ch_gainf3(1,k);
ch_ferencef4(1,k)=pfemto*ch_gainf4(1,k);

%cognitive interference femtocell

% —_—
sensel(1,k)=(ch_gainf1(1,k))"2/ch_ferencef1(1,k);

sense2(1,k)=(ch_gainf2(1,k))"2/ch_ferencef2(1,k);

sense3(1,k)=(ch_gainf3(1,k))"2/ch_ferencef3(1,k);
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sense4(1,k)=(ch_gainf4(1,k))"2/ch_ferencef4(1,k);
maxsensel(1,k)=max(sensel(1,k));
maxsense2(1,k)=max(sense2(1,k));
maxsense3(1,k)=max(sense3(1,k));

maxsense4(1,k)=max(sense4(1,k));
%sense channel
A -
SINRf1(1,k)=pfemto*maxsensel(1,k);
SINRf2(1,k)=pfemto*maxsense2(1,k);
SINRf3(1,k)=pfemto*maxsense3(1,k);
SINRf4(1,k)=pfemto*maxsense4(1,k);

) e e e e

SINRff1(1,k)=.75*pfemto*maxsense1(1,k);
SINRff2(1,k)=.75*pfemto*maxsense2(1,k);
SINRff3(1,k)=.75*pfemto*maxsense3(1,k);
SINRff4(1,k)=.75*pfemto*maxsense4(1,k);

SINRff11(1,k)=.5*pfemto*maxsensel(1,k);
SINRff12(1,k)=.5*pfemto*maxsense2(1,k);
SINRff13(1,k)=.5*pfemto*maxsense3(1,k);
SINRff14(1,k)=.5*pfemto*maxsense4(1,k);

SINRff21(1,k)=.25*pfemto*maxsense1(1,k);
SINRff22(1,k)=.25*pfemto*maxsense2(1,k);
SINRff23(1,k)=.25*pfemto*maxsense3(1,k);
SINRff24(1,k)=.25*pfemto*maxsense4(1,k);

9%SINR total for femtocells
%--
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SINR{(1,k)=(SINRf1(1,k)+SINRf2(1,k)+SINRf3(1,k)
+SINR{4(1,k))/4;SISINRFf(1,k)=(SINR{f1(1,k)+SINRf2(1,k)
+SINRFf3(1,k)+SINRFf4A(1,k))/4;
SINRff1(1,k)=(SINRff11(1,k)+SINRff12(1,k)+SINRff13(1,k)
+SINRFf14(1,k))/4;
SINRff2(1,k)=(SINRFf21(1,k)+SINRff22(1,k)+SINRff23(1,k)
+SINRf24(1,k))/4

sinrf(1,k)=10*1og10(SINR{(1,k));

sinrff(1,k)=10*log10(SINRff(1,k));
sinrff1(1,k)=10*1og10(SINRff1(1,k));

sinrff2(1,k)=10*log 10(SINRff2(1,k));

%bit error
%

x_dB(1,k)=(sinrf(1,k))/10;
x_linear(1,k)=10.A(x_dB(1,k)/10);

%macro of SINR
Ofymm e -
SINRm(1,k)=(pmacro*(ch_gainm(1,k))A2)/(ch_ferencef1(1,k)
+ch_ferencef2(1,k)+ch_ferencef3(1,k)+ch_ferencef4(1,k)+
ch_ferencem(1,k)+noise);

sinrm(1,k)=10*log10(SINRm(1,k));
%BERmacro-----------------

x1_dB(1,k)=sinrm(1,k)/10;
x1_linear(1,k)=10.A(x1_dB(1,k)/10);

% data rate macro and femto capacity of shanon@CDF
%
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cf(1,k)=BW*log2(1+SINRf(1,k));
cff(1,k)=BW*log2(1+SINRff(1,k));
cff1(1,k)=BW*log2(1+SINRff1(1,k));
cff2(1,k)=BW*log2(1+SINRff2(1,k));
cm(1,k)=BW*log2(1+SINRm(1,k));
end
fmax=max(sinrf);
mmax=max(sinrm);

%cdf macro femto
%-- —
for k=1:user;
data(1,k)=sinrm(1,k);
maxd=max(data);
normalized_data = data/maxd,;
datal(1,k)=sinrf(1,k);
dsum1 = max(datal);

normalized_datal = datal/dsuml;
R YT cdf femtocell powercontrol
dataf(1,k)=sinrff(1,k);
dsumf=max(dataf);
normalized_dataf=dataf/dsumf;
dataf1(1,k)=sinrff1(1,k);
dsumfl=max(dataf1);
normalized_dataf1=datafl/dsumf1;
dataf2(1,k)=sinrff2(1,k);
dsumf2=max(dataf2);
normalized_dataf2=dataf2/dsumf2;

end

%cdf data rate

%__ ____________
cdf2=zeros(1,user);
cdff=zeros(1,user);
cdff1=zeros(1,user);
cdff2=zeros(1,user);
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for k=1:user
cdf(k) =sum (normalized_data(1,k));

cdf1(k) = sum(normalized_datal(1,k));
cdff(k)=sum(normalized_dataf(1,k));
cdff1(k)=sum(normalized_dataf1(1,k));
cdff2(k)=sum(normalized_dataf1(1,k));
end

BER=0.5*erfc(sqrt((x_linear)));
BER1=0.5*erfc(sqrt((x1_linear)));
YA -
for k=1:user
maxcm=max(cm);
maxcf=max(cf);
norm(1,k)=cm(1,k)/maxcm ;
norf(1,k)=cf(1,k)/maxcf;
cdf2(1,k)=norm(1,k)+cdf2(1,k);
cdf3(1,k)=norf(1,k)+cdf3(1,k);
end
% plot SINR macro and femto
% —

figure
plot(sinrm)
xlabel('NO of subscribers")
ylabel("'SINR(dB)")
hold on
plot(sinrf,'t")

grid on
legend('macrocell’,' femtocell’)

%plot of data rate macro and femto
% -
figure

plot(cm)

grid on
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hold on
plot(cf,'r")
grid on
xlabel("No of subscribers ")
ylabel('Data Rate [bps] ')

legend('macrocell’,' femtocell’)

% Plot bit error rate of femtocell with SINR
%

figure

semilogy(smooth(BER),*1")
grid on

hold on

semilogy(smooth(BER1,'lowess"))
grid on
xlim([0 300])
ylim([10A-7 10])
xlabel('No of subscriber")
ylabel('BER")
legend('femtocell’,'macrocell")

hold on

legend('femtocell','macrocell’)
%plot cdf SINRand data rate
Sy .
figure
cdf(1)=0
sinrf(1)=0;
cdf1(1)=0;
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%sinrff(1)=0;
cdff(1)=0;
sinrm(1)=0;
plot(sinrf,cdf1,'r")
hold on
plot(sinrm,cdf)
grid on
xlabel('SINR(dB)")
ylabel('CDF ")
legend('femtocell','macrocell’)
figure

cm(1)=0;
cdf2(1)=0;
cf(1)=0;
cdf3(1)=0;

plot(cm,cdf2)
hold on
plot(cf,cdf3,'r")
hold off
grid on
legend('macrocell’,'femtocell’)
xlabel('data rate (bps)")
ylabel('CDF")
figure
plot (sinrf,'black")
hold on
plot(sinrff,'r")
hold on
plot(sinrff1,'b")
hold on
plot(sinrff2,'y")
hold on

xlabel("NO of subscribers' )

ylabel('SINR(db)")
legend(' pmax=20mw','p=15mw’,'p=10mw’,' p=5mw")
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grid on
figure
sinrff(1)=0
sinrff1(1)=0
sinrff2(1)=0
cdf1(1)=0;
cdff(1)=0;
cdff1(1)=0;
cdff2(1)=0;
plot(sinrf,cdf1,'black’)
hold on

plot(sinrff,cdff,'r")

hold on

plot(sinrff1,cdff1,'b")

hold on

plot(sinrff2,cdff2,'y")
hold on
grid on
xlabel('SINR(db)")
ylabel('CDF")
legend('pmax=20mw','p=15mw’,'p=10mw’,' p=5mw")
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