LAMPIRAN
KODE PROGRAM SISTEM MIMO MENGGUNAKAN
MATLAB 7.0.1.

nsynb = 100000;
nodtype = 'psk'; Y%synb dan tipe nodul asi dapat
di ubah sesuai kei ngi nan

Mary = 2;
dobiterr = 'no';
snr = 0:2:14;

for i_s = 1l:length(snr)
coment = sprintf('nonte-carlo = %l, snr

= %', i _nc, snr(i_s));

di sp(conent);

% Kanal Fadi ng

errl(i_nt,i_s)=
nrc(snr(i_s), nsynb, Mary, nodtype, 1, dobiterr);

err4(i_nt,i_s)=
nrc(snr(i_s), nsynb, Mary, nodt ype, 4, dobiterr);

err8(i_nt,i_s) =
nrc(snr(i_s), nsynb, Mary, nodt ype, 8, dobiterr);

% Kanal AWGN

errA(i _nt,i_s) =
kawgn(snr (i _s), nsynmb, Mary, nodt ype) ;

end
end
BERL = nean(errl)./nsynb;
BER4 = nean(err4)./nsynb;
BER8 = nean(err8)./nsynb;
BERA = nean(errA)./ nsynb;
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figure;
sem | ogy(snr, BERL, 'r-+");
hol d on;

sem | ogy(snr, BER4, ' g-0");
sem | ogy(snr, BER8, ' b-*");
sem | ogy(snr, BERA, 'c-x");
grid on;
hol d of f;

title(' SER vs SNR unt uk Modul asi BPSK') ;

| egend(' fading M=1', "' fading M= 4",
‘fading M= 8", 'AWGN )

x|l abel (" SNR (dB)');yl abel (' SER ) ;

function [err] = kawgn(snr, nsynb, Mary, nodt ype) ;

%ener ate Dat a

%Possi bl e Synbol Set

Set =[ 0: Mary-1]";
Smap=dnodce( Set, 1, 1, nodt ype, Mary) ;
%enerate Synbol s

synmb=r andsrc(nsynb, 1, [ O: Mary-1]);
%Encode
msg=dnodce(synb, 1, 1, nodt ype, Mary) ;
%Noi se Stats

Eav=Smap' * Smap/ Mary;
NF=10"(snr/ 10);
S=sqrt (Eav/ (2*NF));

noi se=S*(randn(nsynb, 1) + i*randn(nsynb, 1));
msgN = nmBg + noi se;
msgdet = ddenodce(nsgN, 1, 1, nodt ype, Mary) ;

err = synerr(synb, nsgdet);
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function
[err]=nrc(snr, nsynb, Mary, nodt ype, nRx, dobiterr);
%Routine that preforns sinulations based on PSK
Mary nodul ati on

%and using coding schene Gl (note this neans no
codi ng)

nTx=2;:

%ener ate Dat a

%Possi bl e Synbol Set

Set =[ 0: Mary-1]";
Smap=dnodce( Set, 1, 1, nodt ype, Mary) ;
%enerate Synbols

synmb=r andsrc(nsynb, 1, [ O: Mary-1]);
%Encode
msg=dnodce(synb, 1, 1, nodt ype, Mary) ;
%Noi se Stats

Eav=Smap' * Smap/ Mary;
NF=10~(snr/ 10);

S=sqrt (nTx*Eav/ (2*NF) ) ;

noi se=S*(randn( nsynb, nRx) +

I *randn( nsynb, nRx) ) ;

H = sqrt(1/2).*(randn(nsynmb, nRx) +
j *randn(nsynb, nRx) ) ;

for ja=1:nRx
rx(:,ja) = H(:,ja).*nsg + noise(:,ja);
end

% Conbi ner
S(I'engt h(nsg), 1)=[ 0] ;
for re=1:nRx,
S=S+rx(:,re).*conj(H(:,re));
end;
order = nTx*nRx;
%Pr ef orm maxi mum | i kel i hood denodul ati on
if order ~= 1
Hnorm = sum((H. *conj (H))");
Hnorm = Hnorm ; % change to be a colum matrix
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el se
Hnorm = H. *conj (H);
end

% change to be a colum matri x
for L=1: Mary
map(:,L) = Smap(L)*ones(length(S), 1);
Con = (Hhorm- 1).* map(:,L) .*
conj (map(:,L));
est_S(:,L)=real ((S - map(:,L)).*conj (S
map(:,L)) + Con);
end;
[A Bl =mn(est_S');
Srec = (B- 1)'; %turn into a colum
%conpute error
switch dobiterr

case 'no'
err=symerr (Srec, synb);
case 'yes’

err= biterr(Srec, synb);
end
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