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©% pProgram described in this document.

At this time it looks unlikely that I will be 2ttending the
meeting of IZE: 802.4.L to be held in Atlanta so I have
forwarded this information to You for your review. Between
meetings some work concerning the channel characteristics
when multiple antennae are introduced into the environment
was done. The attached represents some of the information
Obtained in that analysis. Unless sSomeone can find something
inherently wrong with the methodology or resul=s of this
analysis it appears that attempts to operate a2 multi-antennze
System utilizing the DQPsSK modulation and democdulation
approach presented to the commitee in IEEE 802.4L/89-16 are
destined to have Serious operatiocnal difficulties,

What vou will see in the attached is first a crawing showing
three waveforms V(30),V(40),V(1). These represent the

. voltages within a SPICE simulation which are ultimately
modulated and run through the channel model and demodulated.
In other words, V(30) is the I-channel data Stream, V(40) is
the Q-channel data stream, ang V(1) is the barker sequence
which will be used to spread these data streams.

There are four sets of simulations. all of these have been
Drocessed identically. The first simulation is a single
antennae with no multipath. The second simulation is a
single antennae with multipath. The third and Zourth are two
different distributions Systems. 2 relatively benign

distribution System and a relatively harsh distribution
System. '

The SPICE Source file which shows the actual chznnel
simulation is attacheqd to the two distribution system
simulations. The same source file with parameters modified
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to eliminate the multiple antennae and multipath effects was
used for the first two simulations. What I do in this file
is take six voltage sources to act as six separate transmit
oscillators for three separate antennae (note each antennae
has two oscillators 90 degrees out of phase). The data
streams described in’ the previous pa-=craph are c¢r*7nad up in
E10 and E1l and modulated with the tliree transmit oscillator
pairs in E12,E13 and E14. Note antennae four is commented
out as the version of SPICE I have was unable to handle the
circuit with four antennaes in.

' The signals which result from the modulation described above

are then passed through three separate three ray multipath
scenarios. These are the subcircuits MULTIPATH1, MULTIPATH2
and MULTIPATH3. Finally, these are combined at E25 with a
set of weights into a received signal which iIs then
downconverted using the oscillators from antennae one and low
pass filtered to yield a baseband representation of the
received signal.

The simulation is run for 18 microseconds with samplgs of the
I and Q output taken every 5 nanoseconds. The attached hand
sketch illustrates this SPICE simulation.

Next the I data and the Q data are each correlated against
the barker sequences and coverted to MATHEMATICA format
resulting in files named DISTxIC.data and DISTxQC.data. The
MATHEMATICA printout which follows shows a plot of each of
these correlated data streams. These correlzted data streams
have the DC term of 127 subtracted from them and then new set
of data vectors is formed by taking I+iQ from the present and
multiplying it by I-iQ from exactly one barker sequence time
(2 microseconds) in the past. This yields the data wvectors
"real"” and "imag" which are plotted next. This, unless I am
missing something, is what a system based on the "Bruce Tuch"
method has to work with in making a decision. :

Finally, I combine the basic icorr and gcorr (the original
correlated cdata reduced by the 127 DC value) cdata to show the
arriving power profile and this is plotted for the nine
individual data sections and combined into & three
dimensional representation in the final diacram.

‘The harsh distribution system used oscillators at 20MHz,

20.001MHz, and 19.998 MHz. The initial phases of these were
0, 45, and 155 degrees and were chose at random. All the
antennae were weighted equally at the combining point. The
multipaths through which the signal traveled were:

Antennae One - one path of weight .3 at 338 ns
one path of weight .5 at 527 ns
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Antennae Two - one path of weight .2_at 104 ns
one path of weight .8 at 216 ns
"Antennae Three - one path of weight 1 at 0 ns
one path of weight 1 at 75 ns
one path of weight 1 at 127 ns

These delays and weights were chosen at random with the only
constraint being that I wanted to keep them away from delays
~that were specifically related to the carrier Zrequency.

In the benign distribution system, the signals arriving from
the three antennae were not weighted equally at the receiver
and instead had weights, .25 for antennae one, .5 for

antennae two and z1 for antennae three and multipath profiles
of:

Antennae One - one path of weight .5 at 338 ns
one path of weight .3 at 527 ns

Antennae Two - one path of weight .2 at 0O ns
one path of weight .8 at 104 ns
one path of weight .3 at 216 ns

Antennze Three - one path of weight 1 at 0 nas
one path of weight .6 at 75 ns
one path of weight .2 at 127 ns

Also in this benign set of data the transmit carrier
frequencies were brought closer together so that antennae cne
was 20MHz, antennae two was 20.0001MHz, and antennae three

was 18.9989MHz. The phases were randomly chosen and were the
Same as those used zbove.

My impression of what I am seeing here is an indication that
the DQPSK scheme proposed will have serious difficulties
operating in a distribution System oriented environment. The
eénvironment simulated in these drawings does not even include
any disturbance associated with the fact that the radios will
be moving and there are Substantial variations in the
detailed structure of the impulse response from symbol to
Symbol within the attached diagrams. 1In particular the
complex demodulator Seems to be developing false peaks. From
this information it appears that any standard we may develcop
based on the DQPSK approach will be suitable only for single

32 Conklin Road, Warwick, New York 19850 (914)986-3492 FAX (914) 986-6441
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In[1]:= . B
<<DISTPIc.data;

In[2]:=
<<DISTPQC.data;

ListPlot[Out[l],PlotRange =>A11]
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-Graphics-

In[3]:=
icorr=0ut[1]-127;
gqcorr=Qut[2]-127;
real=Take[ (icorr RotateRight[icorr, 400]) +(gcorr RetateRight [gecorr, 400]
ln[d];:
imag=Take[ (icorr RotateRight[qcorr,400])—(qcorr RotateRight[icorr, 400]
ListPlot[real,PlotRange =->A11]

Single Antenna No Multipath
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-Graphics-

In[5]:=
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ListPlot[imag,PlotRange ->311]
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Out[5]= )
-Graphics-
In[6]:=
z={}
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For[t=0,t<8, i=Take[icorz, { (¢ 400), ((t 400)+399)}1]1;

g=Take[gcorzr, { (£ 400), ((t 400)+399)}];

p=(i + I gq) (Conjugate[i + T g]):

r=Append[z,pl;

ListPlot[p,PlotJoined -> True,PlotRange =>Al1l1l];,t++]

Single Antenna No Multipath
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ListPlot3D[r, PlotRange -> 211
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-SurfaceGraphics-
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Inf1]:= 4
<<DISTMIC.data;
In[2]:=
<<DISTMQC.data:
Inf3]:=
ListPInt[Cot 11, PlotRange ->A11]
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-Graphics-
In[4]:=

ListPlot[Out[2],PlotRange =>a11]
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Qut[4]=
-Graphics-
In[5]:=

icbrr=0ut[1]-127;
qcorr=0ut[2]—127;

/n[6].'.—.

real=Take[ (icorr RotateRight[icorr,400])+(qcorr RotateRight[qcorr,400]

Single Antenna With Multipath
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In[7]:= .
~ imag=Take[ (icorr RotateRight [qcorr, 400]) - (qcorr RotateRight[icorr, 400]
In[8]:=
ListPlot[real,PlotRange ->al11]
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Out[8]=
-Graphics-

In[8]:=
ListPlot[imag,PlotRange ->Al11]
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Out[9]=
-Graphics-

In[10]:=

r={}
For[t 0,t<8,i=Take[icorr, {(t 400), ((t 400)+399)}71;
g=Take [gcorz, { (t 400), ((t 400)+399)}];

P=(i + I q) (Conjugate[i + I ql):;
r=Append[r, rl:

ListPlot[p,PlotJoined -> True,PlotRange ->All];, t++]

Single Antenna With Multipath
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In[11]:=
ListPlotBD[r,PlotRange => All,PlotColor —>True,ViewPoint—>{O.662, -3.

Single Antenna With Multipath
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*Distribution system simulation ==

*Antennae One
V2 2 0 SINO 1 20MEG 0 0 0
V3 3 0 SINO 1 20MEG 0 0 90

*Antennae Two
V4 4 0 SIN 0 1 20.0001MEG 0 0 165
V5 5 0 SIN 0 1 20.0001MEG 0 0 255

*Anten:..c Inrce
Vé 6 0 SIN 0 1 19.8999MEG 0 0 45
V7 7 0 SIN 0 1 19.9999MEG 0 0 135

-2

*Antennae Four
*V8 8 0 SIN 0 1 20MEG 0 0 45
*V9 9 0 SIN 0 20MEG 0 0 135

[

RX2 2 0 10MEG
RX3 3 0 1O0MEG
RX4 4 0 10MEG
RX5 5 0 10MEG
RX6 6 0 10MEG
RX7 7 0 10MEG

*RX8 8 0 10M=EG
*RX9 S 0 10M=G

X1 1 BARKER

E10 10 0 POLY(2) 1 0 30 0 O 00 Q=1

E11 11 0 POLY(2) 1 0 40 0 O 00 01

V40 40 0 PWL 0 0 .005U 1 1.995U 1 2.005U 1 3.995U 1 4.005U -2 5.895U -1
+6.005U -1 7.885U -1 8.005U 1 9.995U 1 10.005U 1 11.995U 1

+12.005U -1 13,995y -1 14.005U -1 15.995U -1 16.005U 1 17.9937 1
+18.005U 1 19.835U 1 20.005U 1 21.995U 1 22.005U -1 23.995U -1

+24.005U -1 25,995y -1 26.004U -1 27.995U -1 28.005U 1 29.895U 1
+30.005U -1 21.595y -1 32.005U 1 33.895U 1 34U :

RX88 40 0 10MzG

A

V30 30 0 PWL 0 0 .005U 1 1.995U 1 2.005U 1 3.9%57 1 4.005U - 5.995U -1
+6.005U -1 7.995U -1 8.005U =1 9.995U -1 10.005U -1 11.995U -1
+12.005U 1 13.9S5U 1 14.005U 1 15.995U0 1 16.005U 1 17.995U 1

+18.005U -1 19.995U -1 20.005U 1 21.995U 1 22.005U 1 23.995U 1
+24.005U -1 25.995U -1 26.004U 1 27.995U 1 28.005U -1 28,9950 -1
+30.005U -1 21.995U -1 32.005U 1 33.995U 1 34U 1

RX89 30 0 10M=gG

*Antennae One )
Z12 12 0 POLY(4) 10 0 2 0 11 0 3 0 0 0000 0100 000 021

*Antennae Two
E1l3 13 0 POLY(4) 10 0 4 0 11 0 5 0 C 00O00O 0100 000 01

*Antennae Three
E14 14 0 POLY(4) 10 O ¢ 011 070 0 000°C 0100 0CO0 01

*Antennae Four
*E1S 15 0 POLY(4) 10 O 8 011 090 0O 00O0O 0100 000 021

RX10 10 0 10MEG
RX11 11 0 10MEG
RX12 12 0 10MEG

Page 19
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RX13 13 0 10MEG
RX14 14 0 10MEG
*RX15 15 0 10M=G

*MEDIA DISTORTION

X12 12 20 MULTIPATHI

X13 13 21 MULTIPATH2

X14 14 22 MULTIPATH3

*X15 15 23 MULTIDPATH4 5

¥E25 25 0 POLY(4) 20 021 0 22 0 23 0 o 3 1 1 1
* ANT1 ANT2 ANT3 ANT4

E25 25 0 POLY(3) 20 0 21 0220 0 .25 « 5 1
*

ANT1 ANT2 ANT3
RX25 25 0 10M=EG

*RECEIVER W
ES0 50 0 POLY(2) 25020 0 00 01
E60 60 0 POLY(2) 25030 0 00 01

R1l 50 51 636
R12 60 61 6356
Cl 31 0 40P

CX2 61 0 402

.SUBCKT BARKER 3

V3 3 0 PWL 0 -1 5N -1 180.82N -1 182.82N 1 362.64N 1 364.64N -1 726.27N -1
+728.27N 1 S08.09N 1 910.09N -1 1453.5N -1 1455.5N 1 1999.0N 1

+2001N -1 2180.82N -1 2182.82N 1 2362.64N 1 2364.64N -1 2726.27N -1
+2728.27N 1 2908.09N 1 2910.09N -1 3453.5N -1 3455.5N 1 3989.0N 1

+4001N -1 4180.82N -1 4182.82N 1 4362.64N 1 4364.64N -1 4726.27N -1
+4728.27N 1 4308.09N 1 4910.09N -1 5453.5N -1 5455.5N 1 5989.0N 1

+6001N -1 6180.82N -1 6182.82N 1 6362.64N 1 6364.64N -1 6726.27N -1
+6728.27N 1 6%08.09N 1 6910.09N -1 7453.5N -1 7455.5N 1 79¢9.0N 1

+8001N -1 8180.82N -1 8182.82N 1 8362.64N 1 8364.64N -1 8726.27N -1
+8728.27N 1 8908.0%N 1 8910.09N -1 9453.5N -1 9455.5N 1 99¢9.0N 1

+10001N -1 10180.82N -1 10182.82N 1 10362.64N 1 10364.64N - 10726.27N -1

T10728.27N 1 10908.09N 1 10910.09N -1 11453.5N -1 11455.5N 1 11999.0N 1
T12001N -1 12180.82N -1 12182.82N 1 12362.64N 1 12364.64N -1 12726.27N -1
712728.27N 1 12908.09N 1 12910.09N -1 13453.5N -1 13455.5N 1 13999.0N 1
*14001N -1 14180.82N -1 14182.82N 1 14362.64N 1 14364, 64N -1 14726.27N -1
*14728.27N 1 14908.09N 1 14910.09N -1 15453.5N -1 15455 5y 1 15999.0N 1
TL600IN -1 16180.82N -1 16182.82N 1 16362.64N 1 16364 . 64N -1 16726.27N -1
¥16728.27N 1 16908.09N 1 16910.09N -1 17453.5N -1 17455.5N 1 17999.0n 1
+18U 1

RX1 3 0 10MEG

.ENDS

-SUBCKT MULTIPATH1 1 2

R1 1 10 50

T1 10 0 11 0 z0=50 TD=338N

R2 11 0 50 - f/

R3 1 12 50 ,,u»f”?ﬁzr

T2 12 0 13 0 z0=50 TD=527N & wE

R4 13 0 50

El1 2 0 POLY(3) 10 0 11 0 13 0 0 0 .5 .3
RX2 2 0 10MEG
.EZNDS

-SUBCKT MULTIPATE2 1 2
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R1 1 10 s0

T1 10 0 11 0 z0=50 TD=104N

R2 11 0 50

R3 1 12 50

T2 12 0 13 0 z0=50 TD=216N

R4 13 0 50

El 2 0 P0LY(3) 10 0 11 ¢ 130 0 .2 .8 .3

RX2 2 0 10MEG

.SUBCXT MULTIPATH3 1 2
0

R1 110 5

Tl 10 0 11 0 20=50 TD=72N

R2 11 0 50

R3 1 12 50

T2 12 0 13 0 z0=50 TD=127N

R4 13 0 50

El 2 0 PO0LY(3) 10 0 11 0 130 0 1 46 .2
RX2 2 0 1O0MEG -
.ENDS

*.SUSCXT MULTIPATH4 1 2

*R1 2 17 50

*T1 202 0 11 0 z0=50 Tn=200N

*R2 .2 0 50

*R3 1 12 50

*T2 22 0 13 0 20=50 To=22:5y

*R4 13 0 50

*E1 2 0 POLY(3) 10 0 - 9 13 @ 0 111
*RX2 2 0 10MEG

*.END

«+PRO2Z

-PRINT TRAN V(51) V(e1l)
.OPTION ITLS5=0

.TREN ZN 138U

.END

Page 21



May 1990 Doc: IEEE p802.4L/90-18

Knowledge Implementations, Inc.
<<DISTAIC.data;

——<<DISTAQC.data;
ListPlot[Out[1]]
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-Graphics-

ListPlot [Out[2],PlotRange ->All]
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-Graphics-

icorr=0ut[l]-127;
gcorr=0ut[2]-127;

real=Take[ (icorr RotateRight[icorr,400])+ (gqcorr RotateRight[gcorz, 400]
imag=Take[ (icorr RotateRight [gcorr, 400]) - (gcorr RotateRight[icorzr, 400]

ListPlot([real,PlotRange ->All]

Multiantennae A Impulse Response
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-Graphics-

ListPlot[imag,PlotRange ->Al11]

i

[@]]

«

(@)
R R Rl W R AT T SO,

-Graphics-

T={}
For[t=0,t<8, i=Tzke [icorx, { (t 400), ((t 400)+399) 1],
c=Take[gcorx, { (£t 400), ((t 400)+399) 1)1
P=(3 + I q) (Conjugate[i + I al);
r=Append(zr,pl:
ListPlot[p,PlotJoined -> True, PlotRange ->Al1l];, t++]

400

Multiantennae A Impulse Response
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ListPlotBD[r,PlotRange -> All,PlotColor =>True,ViewPoint->{0.662, -3.
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-SurfaceGraphics—
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*Distribution System simulation

*Antennae One

V2 2 0 SIN 0 1 20MEG 0 0 0

V3 30 S8SINO 1 20MEG 0 0 90
*Antennae Two .

V4 4 0 SIN O 1 20.001MEG 0 0 165
V5 5 0 SIN 0 1 20.001MEG 0 0 255
*Antennze Three

V6 6 0 SIN 0 1 18.898MEG 0 0 45
V7 7 0 SIN O 1 18.9398MEG 0 0 135

*Antennae Four
*V8 8 0 SIN 0 1 20MEG 0 0 45
*V9 8 0 SIN 0 1 20MEG 0 0 135

RX2 2 0 10MEG
RX3 3 0 10M=G
RX4 4 0 10MEG
RXS 5 0 1oM=G
RX6 6 0 10MEG
RX7 7 0 1cM=G
*RXE 8 0 1cM=EG
*RX9 S 0 1cM=

£10 10 0 pOLY(2) 1 0 30 0 © 0 0
i 0 0

0
E11 11 0 POLY(2) 0

=

V40 40 0 PWL 0 0 .0053y 11.995U 1 2.005U 1 3.995U 1 4.005U -1 5.985U -1
+6.005U -1 7.995y -1 8.005U 1 9.995U 1 10.005U 1 11.995U 1

+12.005U -1 13.995Y -1 14.005U -1 15.995y -1 16.005U 1 17.%85U 1
+18.005U 1 19.995U 1 20.005U 1 21.995U 1 22.005U -1 23.895U -1

+24.005U -1 25,9957 -1 26.004U -1 27,985y -1 28.005U 1 29.¢55U0 1
+30.005U -1 31.895y -1 32.005U 1 33.%85y 1 34U 1

RXE8 40 0 10MEG

vy -

V .C0SU 1 1.9%5U 1 2.00sy 1 3.995U 1 4.005U -1 5.995U -1
+6.003U -2 -1 8.005U -1 9.995y -1 10.005U -1 11.995U -1

+12.005U 2 SU 1 14.005U 1 15.955y 1 16.005U 1 17.995U 1

+18.005U -1 19.995U -1 20.005U 1 21.3%57 1 22.005U 1 23.995U 1

+24.005U -1 25,995y -1 26.004U 1 27.9957 1 28.005U -1 29.995U7 -1
+30.005U -1 31.995U -1 32.005U 1 33.9557 1 34U 1

RX89 30 0 10MEG

- W

0 20 0 2wL
=
/
5

ae Cne
0 POLY(4) 10 0 2 0 11 © 30 0 0000 0100 00O O©

[}

*Antennae Two
E13 13 0 POLY(4) 10 0 ¢ 0 11 0 50 0 0000 0100 0200 O

(]

*Antennae Three

b

Z14 14°0 POLY(4) 10 O §011 070 0 0000 0100 000 01
*Antennae Four

*EL1S5 15 0 POLY(4) 10 0 & 0 110 90 0 0000 060100 00O 01
RX10 20 0 10MEG

RX11l 11 0 10MEG

RX12 12 0 10MEG
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RX13 13 0 10MEG
RX14 14 0 10MEG
*RX15 15 0 10MEG

*MEDIA DISTORTICN

X12 12 20 MULTIPATH1
X13 13 21 MULTIDPATH?
X1l4 14 22 MULTIPATH3
*X15 15 23 MULTIPATH4

*825 25 u POLY (4) 20 0 _ <2 0 230 0] 1 1 1 1
* ANT1 ANT2 ANT3 ANT4
E25 25 0 POLY (3) 20 0 21 0 220 0 1 1 1

* ANT1 ANT2 ANT3

RX25 25 0 10M=EG

*RECEIVER

E£50 50 0 POLY(2) 25 0 2 ¢ 0 00 01

-Z60 60 0 POLY(2) 25 0 3 ¢ 0 20 01

R11 50 51 636
R12 60 61 63%6
Cl1 51 0 4o0p

CX2 61 0 40p

. SUBCKT BARKER 3

V3 3 0 PWL 0 -1 5N -1 180.82N -1 182.82N 1 362.64N 1 364.64N
+728.27N 1 908.05N 1 910.09N -1 1453.5N -1 1455.5N 1 1999.0x
+2001N -1 2180.82N -1 2182.82N 1 2362.64N 1 2364.64N -1 2726.27N -1
+2728.27N 1 2308.09N 1 2910.09N -1 3453.5N -1 3455.5N 1 3999.0N 1
+4001N -1 4180.82N -1 4182.82N 1 4362.64N 1 4364.64N -1 4726.27N -1
+4728.27N 1 43508.09N 1 4910.09N -1 5453.5N -1 5455.5N 1 5998.0N 1
+6001N -1 6180.82N -1 6182.82N 1 6362.64N 1 6364.64N -1 6726.27N -1
+6728.27N 1 6508.009N 1 6910.09N -1 7453.5N -1 7455.5N 1 7999.0N 1
+8001N -1 8180.82N -1 8182.82N 1 8362.64N 1 8364.64N -1 8726.27N -1
+8728.27N 1 8%08.09N 1 8310.09N -1 9453.5N -1 9455.5N 1 98958.2n 1
+10001N -1 10180.82N -1 10182.82N 1 10362.64N 1 10364.64N -

1.726.270 -1

]

€

1 20728.27n -z
+10728.27N 1 10908.09N 1 10910.08N -1 11453.5N -1 11455.5N 1 11989.0N 1
=12001N -1 12:180.82N -1 12182.82N 1 12362.64N 1 12364.64N -1 12726.279 -1
+12728.27N 1 123%08.09N 1 12910.08N -1 13453.5N -1 13455.5N 1 129899.0N 1
+14001N -1 14180.82N -1 14182.82N I 14362.64N 1 14364.64N -1 14726.279 -1
Tl4728.27N 1 14908.09N 1 14910.08N -1 15453.5N8 -1 15455.5N 1 13889.0N -
-16001N -1 16180.82N -1 16182.82N 1 16362.64N 1 16364.64N -1 256726.278 -1
+16728.27N 1 16908.09N 1 16910.08N -1 17453.5N -1 17455.5N 1 17899.0N 1
+18U 1
RX1 3 0 10MEG
—+SNDS
-SUBCKT MULTIPATEL 1 2
Rl 1 10 50
T1 10 0 11 0 zo=30 TD=338N
R2 11 0 50
R3 1 12 50
T2 13 0 20=50 TD=527N

12 ¢
=4 13 0 50
Z1 2 0 POLY(3) 210 0 11 0 18 0 ¢ 0 .3 .5
X2 2 0 10MEG
.ZNDS

~ SUBCKT MULTIPATH2 1 2
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Rl1 1 10 50

T1 10 0 11 0 zo=50 TD=104N

R2 11 0 50

R3 1 12 50

T2 12 0 13 0 z0=50 TD=216N

R4 13 0 50

E1 2 0 POLY (3) 10 O 11 0130 0 .2 .8 .3

RX2 2 0 10MEG
.ENDS

- SUBCXT MULTIPATE3 1 2

R1 1 10 50

T1 10 0 11 0 z0=50 TD=73N
R2 11 0 50

R3 1 12 50

T2 12 0 13 0 z0=50 TD=127N
R4 13 0 50

EL 2

0 POLY(3) 10 0 11 0 13 0 0 1.6 .2
R¥2 2 0 10MEG :

.ZNDS

*.SUSCXT MULTIDPATH4 1 2

*RL1 I 10 50

*T1 20 0 11 0 zo=50 TC=200N
*R2 I 0 59

*R3 1 12 50

*T2 12 0 13 0 zo=50 T2=225N
*R4 13 0 50

*ELl 2 0 POLY(3) 10 0 =1 0 i3 0 0 111
*RX2 2 0 10MEG

*.END

.PROBE

-PRINT TRAN V(51) V(6l)
.OPTICN ITL5=0

.TRAN EN 18U

.ZND
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In[1]:=

<<DISTIIC.data:;

In[2]:=
<<DISTIQC.data;

ListPlot[Out[1]]

1507
140t
| E
13071 f 1
1204 ; ! g 5 i
110 i é . %
{ . T ] %
100 E E '
901
" 500 1000 1500 2000 2500 3000 3500
-Craphics-

... -y

o0 00 o0 om0 02u0 600
ot

300 1000 150b 2000 2500 3000 3500

[N

-Graphics-

In[3]:=
icorr=0ut[1]-127;
gcorr=0ut[2]-127;
Inf4]:=
real=Take[ (icorr RotateRight[icorr,400])+(qcorr RotateRight[gcorr, 400]
In[5]:= — ‘
imag=Take[ (icorr RotateRight[gcorr,400])-(gcorr RotateRight[icoxrz, 400]
In[6]:=
ListPlot[real,PlotRange ->All]

Meltiantennae Impulse Response
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.

wvd AITATa e

2000

10004

-—TT

o

=10007t

A0 ALA T

Out[6]=
-Graphics-

In[7]:= : o
ListPlot[imag,PlotRange ->a11]

10004 é g

500t

{1
-500t g{
-1000+ §
-1500+ 5
~2000! {
Outf7]=
-Graphics-
In[8]:=
r={}

For[t=0,t<8,i=Take[icorr,{(t 400), ((t 400)+399)}1;
q=Take[qcorz, { (t 400), ((t 400)+399)1}1:
P=(i + I q) (Conjugate[i + I ql):
r=Append[zr,p]; _
ListPlot[p,PlotJoined -> True,PlotRange ->Al11];, t++]

Multiantennae Impulse Response
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Multiantennae Impulse Response
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2500
2000
1500t

10007t
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Multiantennae Impulse Response
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1200;
10007 -
8001
6001
4007

IR
N/

100 200 300 400

3000+
250071

20007

v

—00 200 300 200

In[8]:=
ListPlot3D[r,PlotRange -> All,PlotColor ->True,ViewPoint->{0.662, -3.

Multiantennae Impulse Response
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Multiantennae Impulse Response
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