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Vertical Handover Decision Using Back Propagation Neural for 4G Wireless Networks
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Ms. Sunisa Kunarak

ABSTRACT

This engineering project is intended to apply using the Back Propagation Neural Network
(BPNN) system that is used the decision process in the vertical handover in Fourth Generation
(4G) wireless networks. This 4G of wireless communications describes the heterogeneous
wireless environment with different access networks technologies that can support the ever-
increasing of user demands in high speed data, real and non-real time multimedia services on an
anywhere at anytime from any network. So that, the next generation wireless networks must be
able to coordinate services between heterogeneous networks through multi-mode mobile
terminals. Such heterogeneity poses a challenge to seamless handover since each access network
has different operations. In this engineering project, the considered metrics for handoff initiation
include the received signal strength, traffic intensity and monetary cost. To evaluate the proposed
algorithm, we simulated the results by MATLAB programming. The results indicate that the
proposed vertical handover decision algorithm outperforms another approach in reducing the

number of vertical handovers and connection dropping about 10 percentages.

Keyword: 4G Wireless Networks/ Back-Propagation/ Handover/ MATLAB/ Neural Network
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2.3.6 Sigmoid Function (logsig)
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2.3.7 Hyperbolic Tangent Function (tansig)
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2.3.8 Hard Limit transfer Function (hardlim)
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2.3.9 M3iEeusd115 Neural Network
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2.3.9.2 Unsupervised learning M3iseuuuy lilimsaeau
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2.4 9AND3INUVBIMIUNIHDUNGL (Back Propagation Algorithm)
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Wi-Fi

min med max
I l
| | | |
-87 dBm -85.334 dBm -83.667 dBm -82 dBm

LTE

min med max
I I
| | | I
-147 dBm -145.6667 dBm -144.334 dBm -143 dBm
Mobile WiMAX

min med max
I |
| | | I
-162 dBm -162.6067 dBm -161.99967 dBm -158 dBm
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Cost Wi-Fi
min med max
| |
| | | |
0.2 0.266 0.33326 0.4
Cost LTE
min med max
l |
| | | |
0.8 0.86660 0.933326 1.0
Cost Mobile WiMAX
min med max
l |
[ b, | I
0.5 0.5666 0.633326 0.7
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m=1; n= 200 ;
ax=200; bx=3200;
ay=200; by=3200;

dist users x = ax+(bx-ax)*rand(m,n) ;
dist users y = ay+(by-ay)*rand(m,n);
dist users = zeros(m,n);

for i=1l:n
if (dist users x(i) >=400)&&(dist users x(i)<=600)...
&& (dist users_y (i) >=1700)&& (dist users y (i) <=1900)
dist users(i) = 1;
elseif (dist users x(
&& (dist users y (i
dist users(i) =
else
dist users(i) = 3;
end
end

i) >=800) &&(dist users x(i)<=2800)...
) >=300) &&(dist users y(i)<=2300)
2;

RSS LTE = zeros(m,n);

RSS MW = zeros (m,n);

RSS WiFi = zeros(m,n);

RSS = zeros(m,n); AllDist = zeros(m,n);

%% Input for BPNN

s = 19; nM = 3.5; Gamma = 36; Pt = 30; Gamma WiFi = 2.8;
aa = 0.6; bb = 0.8; nl = 1; n2 = 200;
TI = aa+ (bb-aa)*rand(nl,n2);

for ii = 1l:length(RSS)

if dist users(ii) == 1;
nl = 1; n2 = 1;
Cost (ii) = aa+ (bb-aa)*rand(nl,n2);
AllDist (ii) = sqrt((dist users x(ii)-500) .72+ (dist users y(ii)-
1800) .72);

RSS(11)=10*1ogl0(100/(39.37*A11Dist (ii))) *Gamma WiFi ;
if RSS(ii)<= -85.334

RSSNN (ii) = 0 ;

elseif -85.334 < RSS(ii) && RSS(ii) < -83.667
RSSNN(ii) = 1 ;

else
RSSNN (ii) = 2 ;

end

if TI(1i1)<=0.659

TINN(ii) = 0;

elseif 0.659 < TI(ii)&& TI(ii) < 0.76
TINN (1ii) = 1;

else

TINN (ii) = 2;
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end

if Cost(ii)<= 0.2666
CosStNN(ii) = 0 ;

elseif 0.2666 <Cost(ii) && Cost(ii) < 0.33326
CostNN (ii) = 1 ;

else
COoStNN(ii) = 2 ;
end
end
elseif dist users(ii) == 2;

nl = 1; n2 = 1;
Cost (ii) = aa+ (bb-aa)*rand(nl,n2);
AllDist (ii) = sqgrt((dist users x(ii)-1800) .72+ (dist users y(ii)-

1300) .72);

o°

PL LTE(ii) = s+10*nM*1ogl0(AllDist (ii))+Gamma ;
RSS (1i) = Pt—PL_LTE(ii);
if RSS(11)<= -145.6667
RSSNN (ii) = 0 ;
elseif -145.6667 < RSS(ii) && RSS(ii) < -144.334
RSSNN (ii) = 1 ;

else
RSSNN (ii) = 2 ;
end
if TI(11)<=0.659
TINN (ii) = 0;
elseif 0.659 < TI(ii)&& TI(ii) < 0.76
TINN (ii) = 1;
else
TINN (1ii) = 2;
end
if Cost(ii)<= 0.8666
CostNN(ii) = 0 ;
elseif 0.8666 <Cost(ii) && Cost(ii) < 0.93326
CostNN (ii) =1 ;
else
CoStNN(ii) = 2 ;
end
end

else %dist users(ii) == 3;

aaa = 0.5; bbb 0.7, nl = 1; n2 = 1;

Cost (ii) = aa+ (bb-aa)*rand(nl,n2);

nn = 4 ; d0O = 1; Lamda = 0.08571 ; Pt MW = 15;

AllDist (ii) = sqgrt((dist users x(ii)-1700) .72+ (dist users y(ii)-

1700) .72);
PL MW (1i)=20*10ogl0 (4*pi*d0/Lamda)+10*nn*1ogl0 (A1l1Dist (ii)/d0)+Gamma ;

RSS (ii)=Pt MW-PL MW (ii);
if RSS(1ii)<= -161.99967
RSSNN (ii) = 0 ;
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elseif -161.99967 < RSS(ii)&& RSS(ii) < -160.6067
RSSNN (ii) = 1 ;

else
RSSNN (ii) = 2 ;

end

if TI(11)<=0.659
TINN(ii) = O;
elseif 0.659 < TI(ii)&& TI(ii) < 0.76
TINN(ii) = 1;
else
TINN (ii)
end

2;

if Cost(ii)<= 0.5666
CostNN(ii) = 0 ;

elseif 0.5666 <Cost(ii) && Cost(ii) < 0.63326
CostNN (ii) =1 ;

else
CoStNN(ii) = 2 ;

end

end
end

RSSE = RSSNN' ;
TIE = TINN';
CostE = CostNN';

%% Testing

new data = [RSSNN; TINN;CostNN];
load net.mat

Result = round(sim(net,new data));
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load matpro
for kkk = 1:length (RSS)
if dist users (kkk)== 1 && RSS(kkk)< -82
HO (kkk)=1 ;
elseif dist users (kkk)== 2 && RSS(kkk)< -143
HO (kkk)=1 ;

elseif dist users (kkk)== 3 && RSS(kkk)< -158
HO (kkk)=1 ;

else
HO (kkk) = 0;

end

end



HNNARUIN A

mselnaaulasesvedszarnne



79

= v = do A v
m‘W]ﬂﬁ’i’)‘l—liﬂ‘N‘ll181‘1]i%ﬁ]‘m‘nﬂ&lﬂ1Nﬂlﬂﬂ‘vu!!ﬁ$!\1i’)uﬂﬂlﬂn°]

Target = [1 1 1111111000001 111000000O0O0O0O0] ;

Inout = [00000000O0111111111222222222;0001112
22000111222000111222;0120120120120120120
120120121];

net = newff (minmax (Input), [35 20
1],{'tansig', '"tansig', '"purelin'}, 'traingdx"') ;
net.trainParam.epochs=250;

[net, tr]=train(net, Input, Target) ;
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