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Realization of trellis-coded unitary space-time
modulation over Rayleigh channel

GUO Li-na, JIN Ning

(College of Information Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract: The principles of the trellis-coded space-time modulation scheme that uses unitary space-time
constellation were introduced. And the trellis-coded USTM system was simulated on the Rayleigh fading
channel in MATLAB. The results show that 8~15 dB coding gain at BER 10" can be obtained compared with

uncoded unitary space-time modulation in the same channel.
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Figure 1 System diagram of TC-USTM
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1+D*+D* 1+D+D?+D* 0 demodcoded = demodulate ( demodObj, modObj. constella-
{ 0 D‘I‘D% 1+D2+D3}’@ tiOl’l(ml));

25 R A SR FH SCHR L 11 i 488 1 7y 2 022 R i T4
050 000 A HHiE B, Yoy A5 38 2 % 7 R 4R A
A5, JF BAE PG e 2 [RAH B Sy A P s I
1 = ARG A
frame=>50 000; %0 % & Wi
p="4; VSR M A AF 5 5R T QPSK il
modObj=modem. pskmod(M, p, PhaseOffset,
pi/4, 'SymbolOrder, ‘binary, InputType, ‘bit);
demodObj = modem. pskdemod(modObj,
‘OutputType’, ‘bit’, DecisionType’, ‘hard decision) ;
msg=randint(frame,1,2,123456); %= (5IF
trellis= poly2trellis(7,[ 171 1337) ; %0 % & P #% 45 ¥4
SNRdB=0.0.5:20;
code= convenc(msg, trellis,0) ; % 4 iy
code_idx=code(1:2:end) * 2+ code(2:2:end)+1;
R=log2 (trellis. numOutputSymbols) ;
idx=1;
for snr=SNRdB
rho=10"(snr/10);
c=1/(1+M/(rtho* T));
for k=1:frame
sig=cons{code_idx(k) } ;
hO_re=sqrt(2)/2 % randn(M,N) ;
hO_im=sqrt(2)/2 * randn(M,N) ;
h0=h0_re-+h0_im x j; %6 & X 5E 7% R 4L
wO0_re=sqrt(2)/2 * randn(T,N) ;
w0_im=sqrt(2)/2 * randn(T,N) ;
wO0=wO0_re+w0_im * j; % 5& Ui 5
rec=sqrt(rho/M) * sig * hO+w0; Y0848 & %
el HE W B rec B 5 AR 95 & X 6) gE AT

T 25 B S (L A T O B A4 T A
#EAT SOVA BERh i 2 A 18 Hd Lo e FL 0 30 &
AT
for m=1:length(modObj. constellation)

dist(m) =norm(rec * cons{m} . fro) ;
end

[C.ml(k)]=max(dist);
lr(R * k— 1) =c * (max(dist([1,2]))-max (dist ([ 3,
4 1)) +log(1+exp(e* (min([1,2D-max([1,2]))))-log
(1+exp(c* (min([ 3,4 D-max([3,4]))));
lIr(R % k) =c % (max(dist([1,3]))-max(dist([2,4])))+
log(1+exp(c* (min([1,3])-max([1,3]))))-log(1-+exp
(c* (min([ 2,4 D-max([2,41)))) ; %P5 25 B} fiff 9 35 43

end

[un,unr(idx) ]= biterr (demodcoded () , code) ; % TG & i
T4 25 Hof 3 1

dec_map=vitdec(llr, trellis, tblen,cont’,'unquant) ; % SO-
VA 15

[nmap,rmap(idx) ]= biterr(dec_map(thlen—+1:end) , msg
(1:end-tblen));

idx=1idx+1;

end
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Figure 2 Simulation of flow diagram
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