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JlomaTok A

[Iporpama mozeNtOBaHHSI CUCTEMH 3B'I3KY MUTIMETPOBOTO J1aNa30Hy

xBuiib_OUTDOOR _Accest B mporpamHoMy 3a0e3neuenHi MathLab

%%%0%0%%0%%0%0%%0%6%0%0%%0%6%0%0%6%0%6%6%0%%0%6%6%0%%%0%6%0%%%0% %% %
%%%%0%%%

% Cucrema 3B'A3Ky MUTIMETPOBOIO J11alla30HY XBUIIb

% IEEE 802.11ad 60I'T

% Access link

% Po3paxyHOK rpaHMYHOI HIBUAKOCTI IEpeaayl

% 3a dhopmynoro Illennona
%%%0%0%%0%%0%0%%%6%0%0%%%6%%0%%%%%6%%0%6%6%0%%%6%6%0%%%0% %% %
%%%%0%%%

clear all;

close all;

clc;

min_distance = 0;

max_distance = 1600;

step_distance = 0.1;

size = 200;

distance = [min_distance:step distance:max_distance]; % distance array (from 1
meter to max)

L LOS = zeros(length(distance),1); % 3aracanns curnany B JiHii (1bm)

P LOS dBm= zeros(length(distance),1); % 3aracanus curHamy B JgiHii (1bm)

P LOS mWatt= zeros(length(distance),1); % 3aracanns curnany B niHii (MBT)

O _LOS_dBm = zeros(length(distance),1); % 3aracanns curnany B ninii O(abm)

% ITU 30Ha onanis H

P LOS dBm_H = zeros(length(distance),1); % 3aracanns curnany B JiHii (1bm)
P LOS mWatt H = zeros(length(distance),1); % 3aracanns curnamy B JiHii (MBT)

O _LOS_dBm = zeros(length(distance),1); % 3aracanns curnany B ninii O(nbm)
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R LOS dBm H = zeros(length(distance),1); % 3aracanns curnany B JiHii R(1bm)

% ITU 30na onanis K

P LOS dBm K = zeros(length(distance),1); % 3aracanus curnany B JiHii (1bm)
P LOS mWatt K = zeros(length(distance),1); % 3aracanns curnamy B JiHii (MBT)
O LOS_dBm = zeros(length(distance),1); % 3aracanns curnamny B ninii O(nbm)

R LOS dBm K = zeros(length(distance),1); % 3aracanns curnany B diHii R(abm)
% ITU 30na omagiB E

P LOS dBm_E = zeros(length(distance),1); % 3aracannst curtany B miHii (1bm)

P LOS mWatt E = zeros(length(distance),1); % 3aracanus curnany B JiHii (MBT)
R LOS dBm _E = zeros(length(distance),1); % 3aracanns curnany B jiiHii R(1bm)
ShannonCapacity LOS = zeros(length(distance),1); %

ShannonCapacity LOS H = zeros(length(distance),1);

ShannonCapacity LOS K = zeros(length(distance),1);

ShannonCapacity LOS E = zeros(length(distance),1);

F sc =60; % Hecyua vacrora BTl

G_tx = 0; % KoediieHT mocuiaeHHs neperaBaibHOI aHTEHU

G _rx = 14.5; % KoediuieHT nocuneHHs: npuiiMalibHOT aHTEHU

P tx =42; % [loTyxHicTh nnepeaaBava (nbm)

EIRP tx =43; % Eguivalent Isotropically radiftion power (1bm)

BW =2160*1e6; % Cmyra nponyckanus kanany (MI ')

Loss _oc = 16; % 3aracanns B kucHi O (1b/km)

Loss r=0.4; % 3aracanns y gouii Rain (nb/xm)

Loss_implementation = 0; %10; koedirmieHT mrymy

Loss_noise_figure = 0; %5; koedirieHT mrymy

N dBm=-174 + 10*logl0(BW) + Loss_implementation + Loss_noise figure;%
[ToTyxHicTh mymy (1b)

N_mWatt = 10AN_dBm/10); % Ilotyxuicts mymy (MBT)

for idx = 1:length(distance)

L LOS(dx, 1) =82.02 + 10 * 4.0 * logl0(distance(1,1dx)/5);
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O _LOS(idx, 1) = 16 * distance(1,1dx)/1000;
R LOS(idx, 1) = 0.001 * distance(1,1dx)/1000;
P LOS _dBm(idx, 1) = EIRP tx - L LOS(idx,1) - O_LOS(idx,1) - R_LOS(idx,1)+
G_rx;% 3aracaHHs cUrHaIly B
niHiiu (nbwm)
P LOS mWatt(idx, 1) = 10nP_LOS_dBm(idx, 1)/10); %3aracanss curHany B JiHil
(MBT)
ShannonCapacity LOS(idx, 1) = BW * log2(1 + P LOS mWatt(idx, 1)/N_mWatt);
end
for idx = 1:length(distance)
L LOS(idx, 1) =82.02 + 10 * 4.0 * log10(distance(1,1dx)/5);
O LOS(idx, 1) = 16 * distance(1,idx)/1000;
R _LOS E(idx, 1) = 3.5 * distance(1,1dx)/1000;
P LOS dBm_E(idx, 1)=EIRP tx - L LOS(idx,1) - O _LOS(idx,1) -
R _LOS E(idx,1)+ G_rx;% 3aracanns curnaiy B JiHii (1bm)
P LOS mWatt E(idx, 1) = 10n(P_LOS_dBm_E(idx, 1)/10); % 3aracanns curuany B
niHii (MBT)
ShannonCapacity LOS E(idx, 1) = BW * log2(1 + P._ LOS mWatt E(idx,
1)/N_mWatt);
end
for idx = 1:length(distance)
L LOS(idx, 1) =82.02 + 10 * 4.0 * logl0(distance(1,i1dx)/5);
O LOS(idx, 1) = 16 * distance(1,idx)/1000;
R _LOS H(idx, 1)= 4.9 * distance(1,1dx)/1000;
P LOS dBm H(idx, 1) = EIRP tx - L LOS(idx,1) - O _LOS(idx,1) -
R _LOS H(idx,1)+ G_rx;% 3aracanns curaany B JiHii (1bm)
P LOS mWatt H(idx, 1) = 10NP_LOS dBm_H(idx, 1)/10); % 3aracanns curunamy
B JiHii (MBT)
ShannonCapacity LOS H(idx, 1) = BW *log2(1 + P LOS mWatt H(idx,
1)/N_mWatt);
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end

for idx = 1:length(distance)

L LOS(idx, 1) =82.02 + 10 * 4.0 * log10(distance(1,1dx)/5);

O LOS(idx, 1) = 16 * distance(1,1dx)/1000;

R LOS K(idx, 1)= 7.0 * distance(1,1dx)/1000;

P LOS dBm K(idx, 1) =EIRP tx - L LOS(idx,1) - O_LOS(idx,1) -

R LOS K(idx,1)+ G_rx;% 3aracanns curaainy B JiiHii (1bm)

P LOS mWatt K(idx, 1) = 10A(P_LOS_dBm_K(idx, 1)/10); % 3aracanus curaamy
B JiHii (MBT)

ShannonCapacity LOS K(idx, 1) = BW *log2(1 + P LOS mWatt K(idx,
1)/N_mWatt);

end

font size = 12;

line size = 1;

line width = 2;

hFig = figure(1);

x=700; y=200; width = 700; height=400;

plot(distance', ShannonCapacity LOS/1e9,'-k','LineWidth',line_size+2.0);
hold on

plot(distance', ShannonCapacity LOS E/1e9,"b','LineWidth',line_size+1.0);
hold on

plot(distance', ShannonCapacity LOS H/1e9,'--g','LineWidth',line_size+1.0);
hold on

plot(distance', ShannonCapacity LOS K/1e9,'-.r','LineWidth',line_size+1.0);
hold on

axis([5 250 0 6]);

grid on

title("Achievable Rates Shannon - Access link 60 GHZ','FontSize',font_size);

xlabel('Distance (meter)','FontSize',font_size);
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ylabel('Achievable rates (Gbps)','FontSize',font _size);

legend('Achievable Rates Shannon','ITU zona E (AR=99,9%)",'ITU zona H
(AR=99,9%)",'ITU zona K

(AR=99,9%)','Location','North');

set(hFig, 'Position’, [x y width height])

set(gca,'FontSize',font size)
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Jonartok b

[Iporpama mozeNtOBaHHSI CUCTEMU 3B'A3KY MUTIMETPOBOTO J1aNa30Hy

xBuwib_Corridor B mporpamHomy 3abe3nedenHi MathLab

%%%0%0%%0%%0%0%%0%6%0%0%%0%6%0%0%6%0%6%6%0%%0%6%6%0%%%0%6%0%%%0% %% %
%%%%0%%%

% Cucrema 3B'3Ky MUTIMETPOBOIO J11alla30HY XBHJIb

%IEEE 802.11ad 60I'T

%Mikrotik Wireless Wire RBwAPG-60ad 1 RBLHGG-60ad

%korridor link

% Po3paxyHOK rpaHMYHOI IIBUAKOCTI NIEpeaayl
%%%0%0%%0%%0%0%%%6%0%0%%%6%%0%%%%%6%%0%6%6%0%%%6%6%0%%%0% %% %
%%%%0%%%

clear all;

close all;

clc;

min_distance = 0;

max_distance = 1600;

step distance = 0.1;

size = 200;

distance = [min_distance:step distance:max distance]; % distance array (from 1
meter to max)

L LOS = zeros(length(distance),1);

P _LOS dBm = zeros(length(distance),1); % 3aracanns curnany B niHii (1bm)
P_LOS mWatt = zeros(length(distance),1); % 3aracanns curnany B miHii (MBT)
ShannonCapacity LOS = zeros(length(distance), 1);

MCS LOS = zeros(length(distance),1);

MCS distance = zeros(12,2);

WiGigRate LOS = zeros(length(distance),1);

WiGigRate LOS 2 = zeros(length(distance),1);
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%Mikrotik Wireless Wire RBwAPG-60ad

G tx=13.5; % KK]/I antenu nepegaBada

G rx=13.5; % KK]I antenu nepenaBaya

P_tx =24; % IloTtyxHicTb nepeaaBaya (1bm)

BW =2160*1e6; % Ilonoca npomyckanus (MI'1r)

Loss_implementation = 10;

Loss noise figure = 5;

N dBm = -174 + 10*logl0(BW) + Loss implementation + Loss noise figure;%
[ToTyxHicTh mymy (nb)

N _mWatt = 10°(N_dBm/10); % ITotyxHicTh mymy (MBT)

for idx = 1:length(distance)

L LOS(idx, 1) = 50.5 + 20 * log10(60) + 20 * logl0(distance(1,idx))+ 5; % Monenb
3aracanHs LOS

P LOS dBm(idx, 1) = 43 - L LOS(idx,1) + G rx; % 3aracanHs curHaiy B JIiHIii

(abwm)

P LOS mWatt(idx, 1) = 10~(P_LOS_dBm(idx, 1)/10); % 3aracanus curHaiy B JiHii
(MBT)

%ShannonCapacity LOS(idx, 1) = BW * log2(1 + P _LOS mWatt(idx,
1)/N_mWatt);

if P LOS dBm(idx, 1) <-78

MCS_LOS(idx, 1) =-1;

WiGigRate LOS(idx, 1) = 0;

elseif P LOS dBm(idx, 1) < -68

MCS_LOS(idx, 1) = 0;

WiGigRate LOS(idx, 1) =27.5*1¢e6;

if MCS_distance(1,1) ==

MCS_distance(1,1) = distance(1,idx);
%MCS_distance(1,2) = ShannonCapacity LOS(idx,1);

end
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elseif P LOS dBm(idx, 1) < -66
MCS_LOS(@idx, 1) = 1;
WiGigRate LOS(idx, 1) = 385*1¢e6;
if MCS_distance(2,1) ==
MCS distance(2,1) = distance(1,1dx);
%MCS _distance(2,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) < -65
MCS LOS(idx, 1) = 2;
WiGigRate LOS(idx, 1) = 770*1e6;
if MCS_distance(3,1) ==
MCS distance(3,1) = distance(1,1dx);
%MCS _distance(3,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) < -64
MCS_LOS(idx, 1) = 3;
WiGigRate LOS(idx, 1) = 962.5*1¢6;
if MCS_distance(4,1) ==
MCS_distance(4,1) = distance(1,idx);
%MCS_distance(4,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) < -63
MCS_LOS(idx, 1) =4;
WiGigRate LOS(idx, 1) = 1155*1¢e6;
if MCS_distance(5,1) ==
MCS_distance(5,1) = distance(1,idx);
%MCS_distance(5,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-62
MCS_LOS(idx, 1) = 6;
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WiGigRate LOS(idx, 1) = 1540*1¢6;
if MCS_ distance(6,1) == 0
MCS distance(6,1) = distance(1,1dx);
% MCS_distance(6,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-61
MCS_LOS(idx, 1) =17;
WiGigRate LOS(idx, 1) = 1925*1¢6;
if MCS_distance(7,1) ==
MCS distance(7,1) = distance(1,1dx);
%MCS _distance(7,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-59
MCS_LOS(idx, 1) = 8;
WiGigRate LOS(idx, 1) =2310*1¢6;
if MCS_distance(8,1) ==
MCS distance(8,1) = distance(1,1dx);
%MCS_distance(8,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-55
MCS_LOS(idx, 1) =9;
WiGigRate LOS(idx, 1) =2502.5*1¢6;
if MCS_distance(9,1) ==

MCS distance(9,1) = distance(1,idx);
%MCS_distance(9,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -54

MCS_LOS(idx, 1) = 10;

WiGigRate LOS(idx, 1) = 3080*1¢6;
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if MCS_ distance(10,1) ==0
MCS distance(10,1) = distance(1,idx);
%MCS _distance(10,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-53
MCS LOS@dx, 1)=11;
WiGigRate LOS(idx, 1) = 3850*1¢6;
if MCS_distance(11,1) ==
MCS distance(11,1) = distance(1,idx);
%MCS _distance(11,2) = ShannonCapacity LOS(idx,1);
end
else
MCS LOS(idx, 1) =12;
WiGigRate LOS(idx, 1) = 4620 *1¢6;
if MCS_distance(12,1) ==
MCS distance(12,1) = distance(1,idx);
%MCS_distance(12,2) = ShannonCapacity LOS(idx,1);
end
end
end
%Mikrotik Wireless Wire RBLHGG-60ad
G tx=35;%
G rx=35;%
P tx = 24; % IloTtyxHicTh nepeaaBaya (nbm)
BW =2160*1e6; % Ilonoca nponyckanus (MI'1r)
Loss_implementation = 10;
Loss_noise figure = 5;
N dBm = -174 + 10*loglO(BW) + Loss implementation + Loss noise figure;%
[ToTyxHicTb mymy (nb)
N _mWatt = 10A(N_dBm/10); [TotyxHicTs mrymy (MBT)
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for idx = 1:length(distance)
L LOS(idx, 1) = 32.5 + 20 * log10(60) + 20 * logl10(distance(1,i1dx))+5; % Monenb
3aracanHs LOS
P LOS dBm(idx, 1) = 43 - L LOS(idx,1) + G_rx; % 3aracanHs curHaiay B JHIi
(nbm)
P LOS mWatt(idx, 1) = 10°(P_LOS dBm(idx, 1)/10); % 3aracanusi curHaiy B JiHii
(MBT)
%ShannonCapacity LOS(idx, 1) = BW * log2(1 + P LOS mWatt(idx,
1)/N_mWatt);
if P_LOS dBm(idx, 1) <-78
MCS_LOS(idx, 1) = -1;
WiGigRate LOS 2(idx, 1) = 0;
elseif P LOS dBm(idx, 1) < -68
MCS_LOS(dx, 1) = 0;
WiGigRate LOS 2(idx, 1) =27.5*1e6;
if MCS_distance(1,1) ==
MCS distance(1,1) = distance(1,1dx);
%MCS_distance(1,2) = ShannonCapacity LOS(idx,1);

end

elseif P LOS dBm(idx, 1) < -66
MCS_LOS(idx, 1) =1;
WiGigRate LOS 2(idx, 1) = 385*1¢6;
if MCS_distance(2,1) ==
MCS_distance(2,1) = distance(1,idx);
%MCS_distance(2,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -65
MCS_LOS(idx, 1) =2;
WiGigRate LOS 2(idx, 1) = 770*1¢6;
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if MCS_distance(3,1) ==0
MCS distance(3,1) = distance(1,1dx);
%MCS_distance(3,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) < -64
MCS_LOS(idx, 1) = 3;
WiGigRate LOS 2(idx, 1) = 962.5*1¢6;
if MCS_distance(4,1) ==
MCS distance(4,1) = distance(1,1dx);
%MCS_distance(4,2) = ShannonCapacity LOS(idx,1);
end
elseif P_LOS dBm(idx, 1) < -63
MCS LOS(idx, 1) =4;
WiGigRate LOS 2(idx, 1) = 1155*1¢6;
if MCS_distance(5,1) ==
MCS distance(5,1) = distance(1,1dx);
%MCS_distance(5,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) < -62
MCS_LOS(idx, 1) = 6;
WiGigRate LOS 2(idx, 1) = 1540*1e6;
if MCS_distance(6,1) ==
MCS_distance(6,1) = distance(1,idx);
% MCS_distance(6,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-61
MCS_LOS(idx, 1) =7;
WiGigRate LOS 2(idx, 1) = 1925*1e6;
1if MCS _distance(7,1) == 0
MCS_distance(7,1) = distance(1,1dx);



%MCS _distance(7,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) <-59

MCS_LOS(idx, 1) = 8;

WiGigRate LOS 2(idx, 1) =2310*1¢6;

if MCS_ distance(8,1) ==

MCS distance(8,1) = distance(1,1dx);

%MCS _distance(8,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) <-55

MCS_LOS(idx, 1) =9;

WiGigRate LOS 2(idx, 1) =2502.5*1e6;

if MCS_distance(9,1) ==

MCS distance(9,1) = distance(1,1dx);
%MCS_distance(9,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -54

MCS _LOS(idx, 1) = 10;

WiGigRate LOS 2(idx, 1) =3080*1e6;

if MCS_distance(10,1) ==

MCS_distance(10,1) = distance(1,idx);
%MCS_distance(10,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) <-53

MCS _LOS(dx, 1)=11;

WiGigRate LOS 2(idx, 1) = 3850*1e6;

1if MCS_distance(11,1) ==0

MCS distance(11,1) = distance(1,idx);
%MCS_distance(11,2) = ShannonCapacity LOS(idx,1);
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end

else

MCS_LOS(idx, 1) = 12;

WiGigRate LOS 2(idx, 1) = 4620 *1e6;

if MCS_distance(12,1) ==

MCS distance(12,1) = distance(1,idx);
%MCS_distance(12,2) = ShannonCapacity LOS(idx,1);
end

end

end

MCS 00 = ones(1,length(distance)) * 0.0275;
MCS 01 = ones(1,length(distance)) * 0.385;
MCS 02 = ones(1,length(distance)) * 0.770;
MCS 03 = ones(1,length(distance)) * 0.9625;
MCS 04 = ones(1,length(distance)) * 1.155;
MCS 06 = ones(1,length(distance)) * 1.540;
MCS 07 = ones(1,length(distance)) * 1.925;
MCS 08 = ones(1,length(distance)) * 2.310;
MCS 09 = ones(1,length(distance)) * 2.5025;
MCS 10 = ones(1,length(distance)) * 3.080;
MCS 11 = ones(1,length(distance)) * 3.850;
MCS 12 = ones(1,length(distance)) * 4.620;
font size = 12;

line_size = 1;

line_width = 2;

hFig = figure(1);

x=700; y=200; width = 700; height=400;
%plot(distance', ShannonCapacity LOS/1€9,'r','LineWidth',line size+2.5);
%hold on
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plot(distance', WiGigRate LOS 2/1e9,'r','LineWidth',line_size+0.5);
hold on

plot(distance', WiGigRate LOS/1€9,'b','LineWidth',line size+0.5);
hold on

axis([5 1300 0 7])

grid on

title('Achievable Rates IEEE 802.11ad - Indoor korridor','FontSize',font size);
xlabel('Distance (meter)','FontSize',font_size);

ylabel("Achievable rates (Gbps)','FontSize',font size);

legend('Mikrotik Wireless Wire RBLHGG-60ad','Mikrotik Wireless Wire RBwAPG-
60ad',

'Location','North');

plot(distance, MCS 00,'k:'",'LineWidth',line_width-1); hold on; %grid on;
plot(distance, MCS 01,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 02,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 03,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 04,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 06,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 07,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 08,'k:'",'LineWidth',line_width-1); hold on; %grid on;
plot(distance, MCS 09,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 10,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 11,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 12,'k:",'LineWidth',line width-1); hold on; %grid on;
text(1200,0.0275, ['MCS 0", 'Horizontal Alignment','Right’,
'VerticalAlignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);



text(1200,0.3850, ['MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1200,0.7700, ['MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1050,0.9625, ['MCS
'"Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1200,1.1550, ['MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1200,1.5400, ['MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1200,2.0080, ['MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1050,2.3100, ['MCS
'"Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1200,2.4800, ['MCS
'"Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1200,3.0800, ['MCS
'"Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1200,3.7500, ['MCS
'VerticalAlignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(1200,4.6200, ['MCS

107,

117,

127,

191
'Horizontal Alignment','Right’,

'Horizontal Alignment','Right',

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right',

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right',

'Horizontal Alignment','Right',

'Horizontal Alignment','Right',
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'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);
set(hFig, 'Position’, [x y width height])

set(gca,'FontSize',font size)
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Jonarok B

HporpaMMa MOJCJIOBAHHA CUCTEMHU CBSA3HU MUJIJIMMCTPOBOTO

nuanazoHa INDOOR LOS B nporpamuHomy 3a6e3neuenHi MathLab

%%%0%0%%0%%0%0%0%0%%0%0%0%0%6%0%6%0%0%%0%6%%0%%0%6%6%0%% %% %% %
%%%%0%%0%%%%

% Cucrema 3B'13Ky MUTIMETPOBOIO J11alla30HY XBWJIb

%IEEE 802.11ad 60I'T

%Indor LOS link A=75 n=2 X=1,5 G=24

% Po3paxyHOK rpaHMYHOI HIBUAKOCTI IEpeaayl

%%%%0%%0%%%6%%0%%0%6%0%0%%0%6%0%0%%0%6%%0%%0 %% %% % %% %% %
%%%%0%%0%%%%

clear all;

close all;

clc;

min_distance = 0;

max_distance = 1600;

step_distance = 0.1;

size = 200;

distance = [min_distance:step distance:max_distance]; % distance array (from
I meter to max)

L LOS = zeros(length(distance),1);

P _LOS dBm = zeros(length(distance),1); % 3aracanus curnany B miHii (1bm)

P LOS mWatt = zeros(length(distance),l); % 3aracanus curHamy B JiHii
(MBT)

ShannonCapacity L.OS = zeros(length(distance),1);

MCS LOS = zeros(length(distance),1);

MCS_distance = zeros(12,2);

WiGigRate LOS = zeros(length(distance),1);

G tx=24;%
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G rx=24;%

P tx=19; % [loTyxHicTb nepeaaBaya (1bm)

BW =2160*1e6; % Ilonoca npomyckanus (MI'1r)

Loss_implementation = 10;

Loss noise figure = 5;

NdBm = -174 + 10*logl0O(BW) + Loss implementation +
Loss_noise_figure;% IlotyxHicTs mymy (1b)

N _mWatt = 10M(N_dBm/10); % IToTyxHicTh mymy (MBT)

for idx = 1:length(distance)

L LOS(@idx, 1) =75.6 + 10 * 2.0 * logl0(distance(1,idx)/1) + 1.5; % Monenb
3aracans LOS

P LOS dBm(idx, 1) = 23 - L LOS(idx,1) + G_rx; % 3aracanHsi CUTHaJly B
niuii (1bm)

P _LOS mWatt(idx, 1) = 10n(P_LOS_dBm(idx, 1)/10); % 3aracannsi curnamty
B JiHii (MBT)

ShannonCapacity LOS(idx, 1) = BW * log2(1 + P LOS mWatt(idx,
1)/N_mWatt);

if P LOS dBm(idx, 1) <-78

MCS_LOS(idx, 1) =-1;

WiGigRate LOS(idx, 1) = 0;

elseif P LOS dBm(idx, 1) < -68

MCS_LOS(idx, 1) = 0;

WiGigRate LOS(idx, 1) =27.5*1e6;

if MCS_distance(1,1) ==

MCS_distance(1,1) = distance(1,idx);

MCS_distance(1,2) = ShannonCapacity LOS(idx,1);

end

elseif P LOS dBm(idx, 1) < -66

MCS_LOS(idx, 1) = 1;

WiGigRate LOS(idx, 1) = 385*1¢6;



if MCS_distance(2,1) ==0
MCS distance(2,1) = distance(1,1dx);
MCS_distance(2,2) = ShannonCapacity LOS(idx,1);

end

elseif P LOS dBm(idx, 1) < -65

MCS_LOS(idx, 1) = 2;

WiGigRate LOS(idx, 1) = 770*1e6;

if MCS_distance(3,1) ==

MCS distance(3,1) = distance(1,1dx);
MCS_distance(3,2) = ShannonCapacity LOS(idx,1);
end

elseif P_LOS dBm(idx, 1) < -64

MCS_LOS(idx, 1) = 3;

WiGigRate LOS(idx, 1) = 962.5*1¢6;

if MCS_distance(4,1) ==

MCS distance(4,1) = distance(1,1dx);
MCS_distance(4,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -63

MCS_LOS(idx, 1) = 4;

WiGigRate LOS(idx, 1) = 1155*1¢e6;

if MCS_distance(5,1) ==

MCS_distance(5,1) = distance(1,idx);
MCS_distance(5,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -62

MCS_LOS(idx, 1) = 6;

WiGigRate LOS(idx, 1) = 1540*1e6;

1if MCS_ distance(6,1) == 0
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MCS _distance(6,1) = distance(1,1dx);
MCS_distance(6,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-61
MCS_LOS(idx, 1) =17;
WiGigRate LOS(idx, 1) = 1925*1¢6;
if MCS_ distance(7,1) ==
MCS distance(7,1) = distance(1,1dx);
MCS_distance(7,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-59
MCS_LOS(idx, 1) = 8;
WiGigRate LOS(idx, 1) =2310*1e6;
if MCS_distance(8,1) ==
MCS distance(8,1) = distance(1,1dx);
MCS distance(8,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-55
MCS_LOS(@dx, 1) =9;
WiGigRate LOS(idx, 1) =2502.5*1¢6;
if MCS_distance(9,1) ==
MCS distance(9,1) = distance(1,idx);
MCS_distance(9,2) = ShannonCapacity LOS(idx,1);
end
elseif P LOS dBm(idx, 1) <-54
MCS_LOS(idx, 1) = 10;
WiGigRate LOS(idx, 1) = 3080*1¢6;
if MCS_distance(10,1) == 0

MCS distance(10,1) = distance(1,idx);
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MCS_distance(10,2) = ShannonCapacity LOS(1dx,1);
end
elseif P LOS dBm(idx, 1) <-53
MCS_LOS(idx, 1) =11;
WiGigRate LOS(idx, 1) = 3850*1¢6;
if MCS_ distance(11,1) ==
MCS distance(11,1) = distance(1,idx);
MCS_distance(11,2) = ShannonCapacity LOS(idx,1);
end
else
MCS_LOS(idx, 1) = 12;
WiGigRate LOS(idx, 1) = 4620 *1e6;
if MCS_ distance(12,1) ==
MCS distance(12,1) = distance(1,idx);
MCS distance(12,2) = ShannonCapacity LOS(idx,1);
end
end

end

MCS 00 = ones(1,length(distance)) * 0.0275;
MCS 01 = ones(1,length(distance)) * 0.385;
MCS 02 = ones(1,length(distance)) * 0.770;
MCS 03 = ones(1,length(distance)) * 0.9625;
MCS 04 = ones(1,length(distance)) * 1.155;
MCS 06 = ones(1,length(distance)) * 1.540;
MCS 07 = ones(1,length(distance)) * 1.925;
MCS 08 = ones(1,length(distance)) * 2.310;
MCS 09 = ones(1,length(distance)) * 2.5025;
MCS 10 = ones(1,length(distance)) * 3.080;
MCS 11 = ones(1,length(distance)) * 3.850;
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MCS 12 = ones(1,length(distance)) * 4.620;

font size = 12;

line_size = 1;

line_width = 2;

hFig = figure(1);

x=700; y=200; width = 700; height=400;

plot(distance', ShannonCapacity LOS/1e9,'k','LineWidth',line_size+2.5);

hold on

plot(distance', WiGigRate LOS/1€9,'d'",'LineWidth',line size+0.5);

hold on

axis([5 120 0 6])

grid on

title('Achievable Rates IEEE 802.11ad - Indoor LOS Ilink 60
GHz','FontSize',font_size);

xlabel('Distance (meter)','FontSize',font_size);

ylabel("Achievable rates (Gbps)','FontSize',font size);

legend('Achievable Rates Shannon', 'Achievable Rates IEEE 802.11ad',
'Location','North');

plot(distance, MCS 00,'k:'",'LineWidth',line width-1); hold on; %grid on;

plot(distance, MCS 01,'k:",'LineWidth',line width-1); hold on; %grid on;

plot(distance, MCS 02,'k:','LineWidth',line_width-1); hold on; %grid on;

plot(distance, MCS 03,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 04,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 06,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 07,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 08,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 09,'k:'",'LineWidth',line_width-1); hold on; %grid on;
plot(distance, MCS 10,'k:",'LineWidth',line_width-1); hold on; %grid on;
plot(distance, MCS 11,'k:",'LineWidth',line_width-1); hold on; %grid on;
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plot(distance, MCS 12,'k:",'LineWidth',line width-1); hold on; %grid on;

text(120,0.0275, ['MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(120,0.3850, [MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(120,0.7700, [MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(105,0.9625, [MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(120,1.1550, [MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(120,1.5400, [MCS
'Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(120,2.0080, ['MCS
'"Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(105,2.3100, ['MCS
'"Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(120,2.4800, ['MCS
'"Vertical Alignment','Bottom’,
'BackgroundColor',[.9 .9 .7]);
text(120,3.0800, ['MCS
'VerticalAlignment','Bottom’,

01,

1],

217,

37,

41,

61,

7,

81,

9

107,

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right',

'Horizontal Alignment','Right',

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right',

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right’,



'BackgroundColor',[.9 .9 .7]);

text(120,3.7500, ['MCS 111,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,4.6200, ['MCS 12',
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

set(hFig, 'Position’, [x y width height])

set(gca,'FontSize',font size)

200

'Horizontal Alignment','Right’,

'Horizontal Alignment','Right’,
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Honarok I'

[Iporpamma MozentOBaHHS CUCTEMU 3B'SI3KY MUTIMETPOBOTO

nianazony INDOOR NLOS B nporpamHomy 3abe3nedenni MathLab

%%%0%0%%0%%0%0%%0%6%0%0%%0%6%0%0%6%0%6%6%0%%0%6%6%0%%%0%6%0%%%0% %% %
%%%%0%%%

% Cucrema 3B'3Ky MUTIMETPOBOIO J11alla30HY XBHJIb

%IEEE 802.11ad 60I'T

%Indor NLOS link

% Po3paxyHOK rpaHMYHOI HIBUAKOCTI IEpeaayl
%%%0%0%%0%%0%0%%%6%%0%%%6%%0%%%6%6%6%6%0%6%6%0%%%6%6 %% % %% %% %
%%%%0%%%

clear all;

close all;

clc;

min_distance = 0;

max_distance = 1600;

step distance = 0.1;

size = 200;

distance = [min_distance:step distance:max_distance]; % distance array (from 1
meter to max)

L LOS = zeros(length(distance),1);

P _LOS dBm = zeros(length(distance),1); % 3aracanus curnany B miHii (1bm)
P _LOS mWatt = zeros(length(distance),1); % 3aracanns curnany B miHii (MBT)
ShannonCapacity LOS = zeros(length(distance),1);

MCS LOS = zeros(length(distance),1);

MCS distance = zeros(12,2);

WiGigRate LOS = zeros(length(distance),1);

G tx=24;%

G rx=24.5;%
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P tx=19; % Mounocts nepenatunka (nbm)

BW =2160*1e6; % Ilonoca npomyckanus (MI'1r)

Loss_implementation = 10;

Loss noise figure = 5;

N dBm=-174 + 10*logl0(BW) + Loss_implementation + Loss noise figure;%
[HoTyxHicTh miymy (nb)

N _mWatt = 10A(N_dBm/10); % IToTyxHicTh mymy (MBT)

for idx = 1:length(distance)

L LOS(idx, 1) =35.0 + 10 * 5.0 * loglO(distance(1,idx)/1) + 5.0; % Monenb
3aracans LOS

P LOS dBm(idx, 1) =23 - L LOS(idx,1) + G_rx; % 3aracanHsi curHajty B JIiHI1
(nbm)

P LOS mWatt(idx, 1) = 10°P_LOS dBm(idx, 1)/10); % 3aracanss cursany B JiHii
(MBT)

ShannonCapacity LOS(idx, 1) = BW *log2(1 + P LOS mWatt(idx, 1)/N_mWatt);
if P LOS dBm(idx, 1) <-78

MCS_LOS(idx, 1) =-1;

WiGigRate LOS(idx, 1) = 0;

elseif P LOS dBm(idx, 1) < -68

MCS_LOS(idx, 1) = 0;

WiGigRate LOS(idx, 1) =27.5*1e6;

if MCS_distance(1,1) ==

MCS_distance(1,1) = distance(1,idx);

MCS_distance(1,2) = ShannonCapacity LOS(idx,1);

end

elseif P LOS dBm(idx, 1) < -66

MCS_LOS(idx, 1) = 1;

WiGigRate LOS(idx, 1) = 385*1¢6;

1if MCS _distance(2,1) == 0

MCS distance(2,1) = distance(1,1dx);
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MCS_distance(2,2) = ShannonCapacity LOS(idx,1);

end

elseif P LOS dBm(idx, 1) < -65

MCS_LOS(idx, 1) = 2;

WiGigRate LOS(idx, 1) = 770*1¢6;

if MCS_distance(3,1) ==

MCS distance(3,1) = distance(1,1dx);
MCS_distance(3,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -64

MCS_LOS(idx, 1) = 3;

WiGigRate LOS(idx, 1) = 962.5*1¢6;

if MCS_distance(4,1) ==

MCS distance(4,1) = distance(1,1dx);

MCS distance(4,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -63

MCS_LOS(idx, 1) =4;

WiGigRate LOS(idx, 1) = 1155*1¢e6;

if MCS_distance(5,1) ==

MCS_distance(5,1) = distance(1,idx);
MCS_distance(5,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -62

MCS_LOS(idx, 1) = 6;

WiGigRate LOS(idx, 1) = 1540*1e6;

if MCS_ distance(6,1) ==

MCS_distance(6,1) = distance(1,1dx);

MCS distance(6,2) = ShannonCapacity LOS(idx,1);
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end

elseif P LOS dBm(idx, 1) < -61

MCS_LOS(idx, 1) =7,

WiGigRate LOS(idx, 1) = 1925*1¢6;

if MCS_distance(7,1) ==

MCS distance(7,1) = distance(1,1dx);
MCS_distance(7,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) <-59

MCS_LOS(idx, 1) = 8;

WiGigRate LOS(idx, 1) =2310*1¢6;

if MCS_distance(8,1) ==

MCS distance(8,1) = distance(1,1dx);

MCS distance(8,2) = ShannonCapacity LOS(idx,1);
end

elseif P. LOS dBm(idx, 1) <-55

MCS_LOS(idx, 1) =9;

WiGigRate LOS(idx, 1) = 2502.5*1¢6;

if MCS_distance(9,1) ==

MCS_distance(9,1) = distance(1,idx);
MCS_distance(9,2) = ShannonCapacity LOS(idx,1);
end

elseif P LOS dBm(idx, 1) < -54

MCS_LOS(idx, 1) = 10;

WiGigRate LOS(idx, 1) = 3080*1e6;

if MCS_distance(10,1) ==

MCS distance(10,1) = distance(1,idx);
MCS distance(10,2) = ShannonCapacity LOS(idx,1);

end
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elseif P LOS dBm(idx, 1) <-53
MCS_LOS(idx, 1) =11;
WiGigRate LOS(idx, 1) = 3850*1¢6;
if MCS_distance(11,1) ==
MCS distance(11,1) = distance(1,idx);
MCS_distance(11,2) = ShannonCapacity LOS(idx,1);
end
else
MCS_LOS(idx, 1) = 12;
WiGigRate LOS(idx, 1) = 4620 *1¢6;
if MCS_distance(12,1) ==
MCS distance(12,1) = distance(1,idx);
MCS_distance(12,2) = ShannonCapacity LOS(idx,1);
end
end

end

MCS_00 = ones(1,length(distance)) * 0.0275;
MCS 01 = ones(1,length(distance)) * 0.385;
MCS 02 = ones(1,length(distance)) * 0.770;
MCS 03 = ones(1,length(distance)) * 0.9625;
MCS 04 = ones(1,length(distance)) * 1.155;
MCS_06 = ones(1,length(distance)) * 1.540;
MCS 07 = ones(1,length(distance)) * 1.925;
MCS 08 = ones(1,length(distance)) * 2.310;
MCS 09 = ones(1,length(distance)) * 2.5025;
MCS 10 = ones(1,length(distance)) * 3.080;
MCS 11 = ones(1,length(distance)) * 3.850;
MCS 12 = ones(1,length(distance)) * 4.620;

font size = 12;
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line_size = 1;
line_width = 2;
hFig = figure(1);
x=700; y=200; width = 700; height=400;
plot(distance', ShannonCapacity LOS/1e9,'k','LineWidth',line_size+2.5);
hold on
plot(distance', WiGigRate LOS/1€9,'b','LineWidth',line size+0.5);
hold on
%semilogx(Bs,Skrl(:,:),Bs,Skr2(:,:),Bs,Skr3(:,:));
semilogx(distance,ShannonCapacity LOS(:,:));
axis([5 120 0 6])
grid on
title('Achievable Rates IEEE 802.11ad - Indoor NLOS link 60
GHz','FontSize',font_size);
xlabel('Distance (meter)','FontSize',font_size);
ylabel("Achievable rates (Gbps)','FontSize',font_size);
legend('Achievable Rates Shannon', 'Achievable Rates IEEE 802.11ad',
'Location','North');

plot(distance, MCS 00,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 01,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 02,'k:",'LineWidth',line_width-1); hold on; %grid on;
plot(distance, MCS 03,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 04,'k:'",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 06,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 07,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 08,'k:",'LineWidth',line width-1); hold on; %grid on;
plot(distance, MCS 09,'k:",'LineWidth',line_width-1); hold on; %grid on;
plot(distance, MCS 10,'k:','LineWidth',line_width-1); hold on; %grid on;
plot(distance, MCS 11,'k:",'LineWidth',line_width-1); hold on; %grid on;
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plot(distance, MCS 12,'k:",'LineWidth',line width-1); hold on; %grid on;
text(120,0.0275, ['MCS 0'], 'Horizontal Alignment','Right’,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,0.3850, ['MCS 1'], 'Horizontal Alignment','Right’,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,0.7700, ['MCS 2'], 'Horizontal Alignment','Right’,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(105,0.9625, ['MCS 3'], 'Horizontal Alignment','Right’,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,1.1550, ['MCS 4'], 'Horizontal Alignment','Right’,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,1.5400, ['MCS 6'], 'Horizontal Alignment','Right’,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,2.0080, ['MCS 7'], 'Horizontal Alignment','Right’,
'"Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(105,2.3100, ['MCS 8'], 'Horizontal Alignment','Right’,
'"Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,2.4800, ['MCS 9'], 'Horizontal Alignment','Right’,
'"Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,3.0800, ['MCS 10'], 'Horizontal Alignment','Right’,
'VerticalAlignment','Bottom’,
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'BackgroundColor',[.9 .9 .7]);

text(120,3.7500, ['MCS 11"], 'HorizontalAlignment','Right’,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

text(120,4.6200, ['MCS 12'], 'HorizontalAlignment','Right’,
'Vertical Alignment','Bottom’,

'BackgroundColor',[.9 .9 .7]);

set(hFig, 'Position’, [x y width height])

set(gca,'FontSize',font size)
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Jonarok /]
[Iporpama MonenoBaHHs CUCTEMHU 3B's13Ky MuTiMeTpoBoro aianazony OUTDOOR B

nporpamMHoMy 3a0e3neuenHi MathLab

%%%0%0%%0%%0%0%%0%6%0%0%%0%6%0%0%6%0%6%6%0%%0%6%6%0%%%0%6%0%%%0% %% %
%%%%0%%%

% Cucrema 3B'3Ky MUTIMETPOBOIO J11alla30HY XBHJIb

% IEEE 802.11ad 60I'T1g

% Backhaul link

% Po3paxyHOK rpaHUYHOT IIBUKOCTI Mepeaadi

% 3a dhopmynoro Illennona
%%%0%0%%0%%0%0%%%6%0%0%%%6%%0%%%%%6%%0%6%6%0%%%6%6%0%%%0% %% %
%%%%0%%%

clear all;

close all;

clc;

min_distance = 0;

max_distance = 1600;

step distance = 0.1;

size = 200;

[—

distance = [min_distance:step distance:max_distance]; % distance array (from
meter to max)

L LOS = zeros(length(distance),1); % 3aracanns curnany B JiHii (1bm)

P LOS dBm= zeros(length(distance),1); % 3aracanus curnaiy B JiHii (1bm)

P LOS mWatt= zeros(length(distance),1); % 3aracanns curnany B niHii (MBT)

O _LOS_dBm = zeros(length(distance),1); % 3aracanns curnany B nixii O(abm)

% ITU 30Ha onanis H

P LOS dBm_H = zeros(length(distance),1); % 3aracanns curnany B JiHii (1bm)
P LOS mWatt H = zeros(length(distance),1); % 3aracanns curnamy B niHii (MBT)

O _LOS_dBm = zeros(length(distance),1); % 3aracanns curnany B Jinii O(abm)
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R LOS dBm H = zeros(length(distance),1); % 3aracanns curnany B JiHii R(1bm)

% ITU 30na onanis K

P LOS dBm K = zeros(length(distance),1); % 3aracanns curnany B JiHii (1bm)
P LOS mWatt K = zeros(length(distance),1); % 3aracanus curnany B jiHii (MBT)
O LOS_dBm = zeros(length(distance),1); % 3aracanns curnamny B ninii O(nbm)

R LOS dBm K = zeros(length(distance),1); % 3aracanns curnany B JiHii R(1bm)
% ITU 30na omagiB E

P LOS dBm_E = zeros(length(distance),1); % 3aracanns curnany B aiHii (1bm)

P LOS mWatt E = zeros(length(distance),1); % 3aracanus curnany B JiHii (MBT)
R LOS dBm E = zeros(length(distance),1); % 3aracanns curnany B JiHii R(1bm)
ShannonCapacity LOS = zeros(length(distance),1); %

ShannonCapacity LOS H = zeros(length(distance),1);

ShannonCapacity LOS K = zeros(length(distance),1);

ShannonCapacity LOS E = zeros(length(distance),1);

F sc =60; % Hecyua uyactrora B I'T'11

G_tx = 0; % KoediieHT mocuiaeHHs neperaBaibHOI aHTEHU

G _rx =24.5; % KoediuieHT nocuneHHss npuiiMalibHOT aHTEHU

P tx =42; % [loTyxHicTh nnepeaaBava (nbm)

EIRP tx =43; % Eguivalent Isotropically radiftion power (1bm)

BW =2160*1e6; % Cmyra nponyckanus kaHairy (MI'm)

Loss _oc = 16; % 3aracanns B kucHi O (1b/km)

Loss r=0.4; % 3aracanns y gouii Rain (nb/xm)

Loss_implementation = 0; %10; koedimieHT mrymy

Loss_noise_figure = 0; %5; koedirieHT mrymy

N dBm = -174 + 10*logl0O(BW) + Loss_implementation + Loss noise figure;%
[ToTyxHicTh mymy (1b)

N_mWatt = 10AN_dBm/10); % Ilotyxuicts mymy (MBT)

for idx = 1:length(distance)

L LOS(@dx, 1) = 32.5 + 20 * logl0(60) + 20 * logl0(distance(1,idx)); % Monens
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3aracanHs LOS

O _LOS(idx, 1) = 16 * distance(1,1dx)/1000;

R LOS(idx, 1) = 0.001 * distance(1,1dx)/1000;

P LOS dBm(idx, 1) = EIRP tx - L _LOS(idx,1) - O_LOS(idx,1) - R_LOS(idx,1)+
G_rx;% 3aracaHHs CUTHaIly B

niHii (1bm)

P LOS mWatt(idx, 1) = 10°(P_LOS dBm(idx, 1)/10); % 3aracannsi curHany B JiHii
(MBT)

ShannonCapacity LOS(idx, 1) = BW *log2(1 + P LOS mWatt(idx, 1)/N_mWatt);
end

for idx = 1:length(distance)

L LOS(idx, 1) =32.5 + 20 * log10(60) + 20 * logl0(distance(1,1dx));

O LOS(idx, 1) = 16 * distance(1,idx)/1000;

R LOS E(idx, 1) = 3.5 * distance(1,idx)/1000; % 3aracanHs curHany B JOIII AJis
ITU zone E

P LOS dBm E(idx, 1) = EIRP tx - L LOS@dx,1) - O _LOS@dx,1) -
R LOS E(idx,1)+ G rx;% 3aracanus

curHaiy B JiHii (1bm)

P LOS mWatt E(idx, 1) = 10AP_LOS dBm_E(idx, 1)/10); % 3aracanns curtaiy B
niHii (MBT)

ShannonCapacity LOS E(idx, 1) = BW * log2(1 + P _LOS mWatt E(idx,
1)/N_mWatt);

end

for idx = 1:length(distance)

L LOS@dx, 1) =32.5 + 20 * logl0(60) + 20 * logl0(distance(1,idx));

O LOS(idx, 1) = 16 * distance(1,idx)/1000;

R LOS H(idx, 1) = 4.9 * distance(1,idx)/1000; % 3aracanHsi curHaiay B JIOIIi JJIs
ITU zone H

P LOS dBm H(idx, 1) = EIRP tx - L LOS(idx,1) - O _LOS(idx,1) -
R LOS H(@dx,1)+ G_rx;% 3aracanus
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curHaiy B JiHii (1bm)
P LOS mWatt H(idx, 1) = 10°(P_LOS_dBm_H(idx, 1)/10); % 3aracanusi cursaiuy
B JiHii (MBT)
ShannonCapacity LOS H(idx, 1) = BW * log2(1 + P LOS mWatt H(idx,
1)/N_mWatt);
end
for idx = 1:length(distance)
L LOS(idx, 1) =32.5 + 20 * logl0(60) + 20 * logl0(distance(1,1dx));
O LOS(idx, 1) = 16 * distance(1,1dx)/1000;
R LOS K(idx, 1) = 7.0 * distance(1,idx)/1000; % 3racanHsi curHaiy B JOIIl AJIs
ITU zone K
P LOS dBm K(idx, 1) = EIRP tx - L LOS(idx,1) - O LOS(idx,1) -
R _LOS K(idx,1)+ G_rx;% 3racanus
curHaiy B JiHii (1bm)
P LOS mWatt K(idx, 1) = 10~P_LOS dBm_K(idx, 1)/10); % 3racanns
curHaiy B JHiT (MBT)
ShannonCapacity LOS K(idx, 1) = BW * log2(1 + P_LOS mWatt K(idx,
1)/N_mWatt);
end
font size = 12;
line_size = 1;
line_width = 2;
hFig = figure(1);

x=700; y=200; width = 700; height=400;

plot(distance', ShannonCapacity LOS/1e9,'-k','LineWidth',line_size+2.0);
hold on

plot(distance', ShannonCapacity LOS E/1e9,":b','LineWidth',line_size+1.0);
hold on

plot(distance', ShannonCapacity LOS H/1e9,'--g','LineWidth',line_size+1.0);
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hold on

plot(distance', ShannonCapacity LOS K/1e9,'-.r','LineWidth',line_size+1.0);
hold on

axis([5 1500 0 20])

grid on

title('Achievable Rates Shannon - Backhaul link 60 GHz','FontSize',font_size);
xlabel('Distance (meter)','FontSize',font_size);

ylabel("Achievable rates (Gbps)','FontSize',font size);

legend('Achievable Rates Shannon',ITU zona E (AR=99,9%).'1TU zona H
(AR=99,9%)",'ITU zona K

(AR=99,9%)','Location','North");

set(hFig, 'Position’, [x y width height])

set(gca,'FontSize',font size)
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