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%
funcrcion pat?(ssl. angs, new)
%

% usage: patZi{sel, angs. new)

e

% inputs: sel - 0, prototype two-user weights for 20 deg. minimum
% separation.
% L., two-usar weights Zor specified angle

oooooao
ooono

10



(29) JP 4149667 B2

% angs - 1x2 wvector of user azimuchs in degrees, both angles
in

% [30,150]

% new - optional, specified MATLAB figure number

%

R ELLE LIRS T AT LS LLLLEISLLLELLLARLLITHELLITEILHILHLHRLLGLRESES
%

% The waight vecror elements are shown here as parameters.

% User would modify the code and insert the actual real and

% imaginary parts for each number w_real_i and w_imag_i, I=1, ..., 8.
% and w_2real_I and w_2imag_i, repectively:

A T L L L e L e L A e T I T Y

%

w = | w.real_l + w_imag_1li
w_real 2 + w_1imag_231
w_real_ 3 + w_imag_Ji
w_real_4 + w_imag_4i
w.raal S + w_imag_5i
w_real_& + w_imag_5&1i
w_real 7 « w_imag_7i
w_real_8 + w_imag_B8i ] ;

patBp = 60,

kY

5 physicel constants

%

doverlam = 0.,075/(2.99732523/1945.2e6):

dor = $i/180

tpdcl = 2*pi*doverlam

i basic uashifted two-user welghts, scaled Ior max. Tx power of unity
%

wl = wi:)/ (2 max(abs(w)));

wh = w1l . ((-1).7{0:7]"};

%

t shifc weights corresponding to user losavions and calculate

% beampatrerns

%

angs = sort({angs!};

centerPnase = tpdeol * sumi{cos(angs*dtr))/2:;

shifr - centerPhase - tpdol*cos(patBp*dcr);
sal == 1 )
wl =

wh =

wl.vexp(-3*{0:7) "' rshift};

W rexpi-3~[(0:71 ‘shifc);
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% plot two-user patcerns
%
1f ( nargin == 3 )

figure (new)

else

figure{l)
end
clf
hll = plotc{20-logiC(abs{patl)), ‘g');
hold
hl2 = ploz(20*loglO(absi{patd}), "r--'};
axis{[0 130 -50 10}}
if { sel == 0 )

h = legend((hll hl2]), 'wl', 'w2');:
else

sprincf(User @ %4, fix(angs{(2)))}:
end
#label ('Azmuth (deg) ')
ylabel{'Gain (d4B}')

ticle{'Weights for Co-Channel Users')

h = legand((hll hl2], sprincf('User @ %4-°.

fix(angs(1i}}},

end

parl = (wl.'*exp(j*2*pi*doverlam*[0:7] ' *cos([1:180)1*pi/18Q1}}:
patH = (wh.'*exp{j*2*pi~doverlam~[0:7)" *cos([1:180)*pi/180)});
%

grid

axas (h)
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oooooo

ogooano

3
ftunction citherxDero

10

% usags: ditherDemo

% plot time-averagad net-energy patterns for users at angles
"userings”

¥ for 2 0.075 m spaced uniiorm linezar array at frequency 1945.2 MHz in

% dithered and non-dithered cases.

3 Operation: Modify code by adding weights.

TTEEELIIREELLABUILLILLILHILLETELLEHLLHHEI LI HLRTLERLLH LG4 20

vserdngs = (94 137},

% physical and simulation constancs

%

doverlam = 0.079/(2.99792528/1945.2e6) ;
drr = pi/180;

tpdol = 2*pirdoverlam;

calcAngs = [30:1501);

innerIter = 100: 30
a4 = exp(-j~tpdol=~{0:7]) ' "cos(calcangs*drr));
%

EEETEREE TR TREEL AT IR LB AG LU I EL AT E AL ASERAIEELHLL LR EILBERLRRER%S
%

% The 20 degres separation weilght vector elements are shown here

.

5 23 Darameters.
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% User would modify the code and inserc the actual real and
% imaginary parts for each number w_real_i and w_imag_1i, I=1,§ 8.
% and w_2real_i and w_2imag_1i, repectively:

3R AR A R R R A R TR A R A A LA AR R R R R LA R R LA AR AR R R AR A A R
%

w = [ w_real 1 + w_imag_li
w_real_2 + w_imag_Ji

! w_real_1 + w_imag li
w_real_4 + w_imag_41i
w_real_5 + w_imag 51
w_real_b + w_imag_51
w_real_7 - w_imag_7i
w_real 8 - w_imag_B81 }

patBp = 60;

EFLRBLLLBRLHHIRRERL VI LLETLIRLTRLILTILLLLTLLITHEITIRLTTRRTILLBLR2R5%4%
%

% choose innerIcver different dither angles and for each of
% thnese wa choose 100 different relative phases of the signals.
% Compute m=2an powar versus azimuth over all expsriments

B R R e I I T e e L T T T R LT TN

%
innerdgray = z2ros(size{a,2!},innerlcer):
for anner = l:iinnerlter
wl = w(:]/(2"max{abs(w)}):
wh o= wl .= (-1).°0(0:7)1"¥;

?
angs = sortiusersngs);
1f ( abs(difi({angs)) == 15 )
angs = angs + [l0*{rand{l,1}-.51);
end

centerPhase = tydol * sum(cos({angs+*dtr)}/2;
shift = centerPnase - todol*cos(patBp*dtr);
wl = wl, *exp(-3*(0:7] " *shifc);
wh = wh.*exp(-3*[0:7]) *shifz);

poewar = (abs{{wl*ones{l1.100)+wh*exp{j~2 pi*rand(1.100)})." * al}."2;
innerArray(:,irner) = mean(power)":;
end

powArrayA0 = mean{innsarArrav')’;
4

L]

¥ Compute mean power versus azimuth for non-dithered case
%

wl = w{:)/(2*max(abs(w)});

gbooooao
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wh = wl % ({-1).7{0:7]"};

angs = sort(userAngs);

centerPhase = tpdol * sumi{cos{angs*atr})/2;
shift = centerPhase - tpdel*cos{patBp*dtr);

wl = wl.*exp{-3*[0:7] *shift);

wh = wh.*exp({-j*[0:7] ' *shift);

power = (abs{(wl*cnes(l,1000)+wh*exp{j*2*pi*trard(1,1000))).' * a)).~2;
POWArray = meani{pcower);

%

% plot results

%

figure(l)

hold off

cl?

nll = plaot(calcAngs,10*logld{powhkrrayA0),'g'):
nold or

712 = plot{calcings, 10*logl0{powArray) ., 'r-."):
axraxis;

axis|[min(calcAngs) max(calcAngs) 0 ax(4}])

title(sprincf{ ' Time Averaged Gain for Users at %d, %d Degrees-’,
useriangs) ) ;

xlabel¢ azimuth (deg) ')
wlabel({'Gain {dB) ')

n = legend{[hll hl2], ‘dichering’, ‘'ne dichering'}:
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