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ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

13.1 INTRODUCTION

In this chapter the Bit Error bRate (BER) (dB) performance verses Eb/No (Signal
to noise ratio in dB) of the system for various Algorithms such MIMO V-BLAST (Based
on OFDM and CDMA), Genetic Algorithm and PDA Algorithm with various parameters
as mentioned below. The transmitted signal is subjected to different condition like fading
and multi-path propagation under the influence of various other types of noises such as

white noise.

132 BACKGROUND

The BER performance of the system is obtained using powerful MATLAB 7.0
platform with PC configuration of

o 512 MB of RAM,
o Speed of 3.2 GHz and
o 80 GB Hard drive space.

PROFILE REPORT generates a profile report in HTML format, saves it-to a
temporary file, and displays it in your web browser. PROFILE REPORT BASENAME
uses the specified base filename to save the report. Note that the HIML report consists
of several different files. Because of this, BASENAME should not have an extension.
PROFILE REPORT suspends the profiler. PROFILE PLOT displays a bar graph of the

functions with the most execution time.

In this study, the actual operation counts are not reported as there is no reliable
known way (in MATLAB or in any tool) to count the number of operations. So the time
they take is compared to show the merit of the decoding methods. The time required by a
method is called the execution time.

However, it is assumed that each execution time has two components (1) the CPU

time (the time required for core operations) and (2) the memory access time plus the time
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required for other operations. Running the same simulation but turning the decoding

module of measure the time required for other operations. The CPU time then represents

the real time spent by a decoding method and can be found by subtracting the time

required for other operations from the execution time.

%+ The conditions under which this OFDM MIMO V-BLAST model is presented

are
o

(o}

o}

O

All modulation techniques are used for the information signal.

Each information/data bit has a period of T and each chip has a period
of Tc,

IFFT, FFT Size is 512-point.

No of Carrier Used 512. '

The pulse shape is rectangular and has amplitude of 0 and 1 for the
information signal.

All the users are transmitting at the same bit rate.

The system operates in single cell environment.

¢ The conditions under which this COMA MIMO V-BLAST model is presented

are

e}

o

O

Q

All modulation techniques are used for the information signal.

The length of the spreading code is 8.

Each information/data bit has a period of T and each chip has a period
of T,

The pulse shape is rectangular and has amplitude of =1 for the
information signal. The pulse shape for each chip of the spreading
code is also rectangular, having amplitude of+ 1.

All the users are transmitting at the same bit rate.

The system operates in single cell environment.

% The conditions under which this Genetic Algorithm model is presented are

Q

O

All modulation techniques are used for the information signal.

The length of the spreading code is 17.

131



CHAPTER 13 —~ ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

(@)

o]

Each information/data bit has a period of T and each chip has a period
of Tc,

The pulse shape is rectangular and has amplitude of +1 for the
information signal. The pulse shape for each chip of the spreading
code is also rectangular, having amplitude of £ 1.

All the users are transmitting at the same bit rate.

The system operates in single cell environment

<% The conditions under which this PDA Algorithm model is presented are

e

&)

o}

o}

(o}

All modulation techniques are used for the information signal.

The length of the spreading code is 16.

Each information/data bit has a period of T and each chip has a period
of Te. ‘

The pulse shape is rectangular and has amplitude of +1 for the
information signal. The pulse shape for each chip of the spreading
code is also rectangular, having amplitude of+ 1.

All the users are transmitting at the same bit rate.

The system operates in single cell environment

% The parameters are

» Modulation Techniques
o QPSK
o 16-QAM
o 64-QAM
o GMSK (Except V-BLAST)
» Number of Users ‘
2-Users
4-Users
8-Users
16-Users
o 64-Users (Except V-BLAST)
» Types of Pseudo-Random Codes
o Walsh codes ‘

O 0 O ©
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0 Gold codes
0 PN codes
> Types of Channels
0 AWGN Channel
o0 MIMO Rayleigh fading channel(For MIMO-V-BLAST)
o Rayleigh fading channel
13.2.1 System Performance
Here we present a few plots of the bit error rate (BER) versus signal to noise ratio
for different parameters mentioned above. The profde plots shown provide the timing
information about the simulation and the important functions which consumes larger time
to run. Profile plot provide important data to analyze the system in the execution point of
view which is important aspect of system design.
The system performance has been observed for different parameters mentioned

above and the BER performance and profile plots obtained are shown in this chapter.

13.3 SIMULATION RESULTS FOR V-BLAST ALGORITHM
13.3.1 Plots for OFDM MIMO V-BLAST

13.3.1.1 Using Zero Forcing

Figure 13.1(a) BER for OFDM MIMO_V-BLAST (ZF) QPSK
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Function name  Calls Total Time SelfTime* Total Time Plot
(dark band = selftime)

modu gpsk 3150 364.578 s 1.375 s

demodu ansk 2520 15.922 s 5.109s |
ddemodce 2520 10.813s 1.094 s =
awan 630 5.313s 0.750 s -
ademodce 2520 3.313s 3.313 s -
pinv 2520 0.828 s 0.828 s mm

Figure 13.1(b) Profile Summary Generated on 16-Jun-2007 05:31:47

OFDM MIMO VBLAST (ZF) 16-QAM: N=4 M=8

Eb/No(dB)

Figure 13.2(a) BER for OFDM MIMO V-BLAST (ZF) 16QAM
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Function name Calls

modu 16
dmodee
demodu 16
ddemodce
de2bi

awun

pinv

fliplr

3150
3150
2520
2520
22680
630
2520
56704

Total Time Self Time*

248.156
247.172
30.188 s
25.375 s
7.125 s
5.609 s
0.984 s
0.938 s

S 0.984 s

S 239.594 s
4.813 s
1.188 s
6.703 s
0.734 s
0.984 s
0.938 s

Total Time Plot
(dark band = selftime)

Ha

Ha

Figure 13.2(b) Profile Summary Generated on 16-Jun-2007 06:45:16

Eb/No(dB)

Figure 13.3(a) BER for OFDM MIMO V-BLAST (ZF) 64QAM
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Function name Calls
modu 64 3150
dmodce 3150
demodu 64 2520
awgn 630
fliplr 113404
pinv 2520

Total Time

258.469 s

257.172 s

114313 s

5.875 s

1.875 s

1.094 s

Self Time* Total Time Plot

(dark band = selftime)

1.297 s
244.266 s

5.141 s -
0.578 s -
1.875 s -
1.094 s -

Figure 13.3(b) Profile Summary Generated 16-Jun-2007 07:20:36

13.3.1.2 Using Minimum Mean Square Error

OFDM MIMO VBLAST (MMSE) QPSK : N=4 M=8

10 L

- UouU j

\V4 U UouUul o

1

10 15 20

Eb/No(dB)
Figure 13.4(a) BER for OFDM MIMO V-BLAST (MMSE) QPSK
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Function name Calls Total Time SelfTime* Total Time Plot
(dark band = selftime)

modu gpsk 3150 332.859 s 1.422 s m
demodu ODsk 2520 24.063 s 8.953 s 1

ddemodce 2520 15.109's 1.781 s 1

awen 630  10.688s 1.266 s -
ademodce 2520 5.813s 5.813 s =
demodman 2520 5,531 s 5531 s -

pinv 2520 0.859s 0.859 s m

Figure 13.4(b) Profile Summary Generated 16-Jun-2007

BER

Figure 13.5(a) BER for OFDMMIMOV-BLAST (MMSE) 16QAM
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Function name Calls Total Self Total Time Plot
Time Time* (dark band = self
time)
modu 16 1280 94.031 s 0.469 s
demodu 16 1024  10.953 s 1391 s -

gaskenco>OASKConstlation 2304 5.188 s 0.297 s -

awgn 256 1.984 s 0.234 s -
wgn 256 1.750 s 1.750 s -
pinv 1024 0.438 s 0.438 s

fliplr 23041 0.422s 0.422 s -
mean 1025 0.125s 0.125 s

flipud 4609 0.031 s 0.031 s m

Figure 13.5(b) Profile Summary Generated 15-May-2007 05:08:13

OFDM MIMO VBLAST (MMSE) 64-QAM: N=4 M=8

"""" —

ee—exp_ 2 USErS

—fr- 4 users

"""""" K--- 8 users

- 16 users

i' - :
m 10
cQ
L
10'
0 5 10 15 20

Eb/No(dB)

Figure 13.6(a) BER for OFDM MIMO_V-BLAST_64QAM
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Function name Calls Total Time  SelfTime*  Total Time Plot
(dark band = selftime)

modu 64 3150 309.953 s 1.422s

demodu 64 2520 125.641 s 5.422 s

awgn 630 10.234 s 1.328 s -
ademodce 2520 4313 s 4313 s -
fliplr 113404 2.719s 2.719 s -
randint 630 1.688 s 1.688 s -
legend 4 1.141 s 0.063 s mm
pinv 2520 1.125 s 1125 s m
flipud 22684  0.453s 0.453 s mm

Figure 13.6(b) Profile Summary Generated on 22-Jun-2007
13.3.2 Plots for CDMA MIMO V-BLAST Using Walsh Code

13.3.2.1 Using Zero Forcing Cancellation

Figure 13.7(a) BER for COMA MIMO V-BLAST (ZF) QPSK WALSHCODE
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Function name Calls Total Time Self Time* Total Time Plot
(dark band = selftime)

Dskdemod 1216 5.578 s 0.078 s
gengamdemod 1216 5.422s 5.422 s

pskmod 2736  0.563 s 0.563 s m
awgn 304  0.469s 0.172 s i
wgn 304  0.297 s 0.297 s -
pinv 1216  0.203 s 0.203 s -
randsrc ! 0.016 s 0.016s mm

Figure 13.7(b) Profile Summary Generated 16-Jun-2007 22:10:27

CDMA MIMO V-BLAST(ZF) 16-QAM USING WALSHCODE

uj 10
(0]

10
0 5 10 15 20

Eb/No(dB)

Figure 13.8(a) BER for CDMA MIMO V-BLAST (ZF) 16QAM WALSHCODE
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Function name Calls Total Time SelfTime* Total Time Plot
(dark band = selftime)

gammodulation 16 3150 10.703 s 6.000 s
gamdemodulation 16 2520 10.219s 2.828 s

gamdemod 2520 6.297 s 0.234 s
ammod ) 0.281 s
q 3150 4.000 s tmm
engamdemod 252 531 531
genq 520 3.531 s 3.531 s mm
de2bi 2520 1.094 s 1.094 s u
in 2520 0. .
pinv 0.719s 0.719 s m
bi2de 3150 0.703 s 0.703 s m
awgn 630 0.609 s 0.297 s i

Figure 13.8(b) Profile Summary Generated 17-Jun-2007 06:32:12

Figure 13.9(a) BER for COMA MIMO V-BLAST (ZF) _64QAM WALSHCODE
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Function name Calls Total Self Total Time Plot
Time Time* (dark band = self
time)
gammodulation 64 1520 21.813s  13.828 s
gamdemodulation 64 1216 13.719s 5.094 s

comm\Drivate\squareqgamconst 2736 13.078 s  12.656 s

gamdemod 1216 7.953 s 0.016 s

d 7.422 141
gammo 1520 S 0 S mm
aengamdemod 1216 2.063 s 2.063 s m
de2bi 1216 0.672 s 0.672 s m
bi2de 1520 0.563 s 0.563 s m

Figure 13.9(b) Profile Summary Generated 17-Jun-2007 10:15:07

13.3.2.2 Using MMSE Cancellation

CDMA-MIMO-VBLAST-QPSK(MMSE) USING WALSH CODE

Figure 13.10(a) BER for CDMA MIMO V-BLAST (MMSE) QPSK WALSHCODE
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Function name Calls Total Time Self Time* Total Time Plot
(dark band = selftime)

oskdemod 1216 4.719s 0.078 s

gengamdemod 1216 4.516s 4.516s
awgn 304 0.609 s 0.156s -
pskmod 2736 0.484 s 0.484 s m

wgn 304 0.453 s 0.453 s

Figure 13.10(b) Profile Summary Generated 03-Jun-2007 02:09:25

Eb/No(dB)

Figure 13.11(a) BER for CDMA MIMO V-BLAST (MMSE) 16QAM WALSHCODE
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Function name Calls Total Time SelfTime* Total Time Plot
(dark band = selftime)

gammodulation 16 3150 13.000s 7.172 s

aamdemodulation 16 2520 12.797 s 3.781 s

bi2de 3150 1.500 s 1.500 s -
2bi 2520 1.094 1.094

de2bi 520 94 s 094 s m

awan 630 0.750's 0.234 s i

pinv 2520 0.609 s 0.609 s M

Figure 13.11(b) Profile Summary Generated on 17-Jun-2007 08:39:10

Figure 13.12(a) BER for CDMA MIMO V-BLAST (MMSE) 64QAM WALSHCODE
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Function name

gammodulation 64
gamdemodulation 64
comm\Drivate\squareqgamconst
pinv

scribe.leuend (Onaque-
function)

awgn

Calls

1520

1216

2736

1216

82

304

Total
Time

26.516 s

16.063 s

15.406 s

0.375s

0.344 s

0.328 s

Self Total Time Plot
Time* (dark band = self
time)

17.000 s
5.969 s
14.750 s
0.375 s -

function is recursive

01095

Figure 13.12(b) Profile Summary Generated on 23-Jun-2007 20:34:35

13.3.3 Plots for CDMA MIMO V-BLAST Using Gold Code

13.3.3.1 Using Zero Forcing Cancellation

Figure 13.13(a) BER for COMA MIMO V-BLAST (ZF) QPSK GOLDCODE
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Function name Calls Total Time Self Time* Total Time Plot
(dark band = selftime)

pskdemod 1216  10.594 s 0.172 s
gengamdemod 1216  10.359 s 10.359 s

pskmod 2736  0.859 s 0.859 s m
awgn 304 0.828 s 0.125 s -
wgn 304 0.703 s 0.703 s m
pinv 1216  0.297 s 0.297 s m

Figure 13.13(b) Profile Summary generated on 17 Jun-2007 22:06:5

Eb/No(dB)

Figure 13.14(a) BER for COMA MIMO V-BLAST (ZF) 16QAM GOLD CODE
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Function name Calls Total Time SelfTime* Total Time Plot
(dark band = selftime)

gammodulation 16 3150 13,5785 7.719 s
gamdemodulation 16 2520 13.125s 4.359 s

gammod 3150 4.531 s 0.219 s mm
gengamdemod 2520 4.156s 4.156 s

bi2de 3150 1.328s 1.328 s >
de2bi 2520 1.250s 1.250 s m

Figure 13.14(b) Profile Summary

CDMA MIMO V-BLAST(ZF) 64-QAM USING GOLDCODE

3 - : TTiAprs
L — — —"™— 4 users
e e X"-—---8 US6TS

|
i i
\ —— 16 users

Eb/No(dB)
Figure 13.15(a) BER for CDMA MIMO V-BLAST (ZF) 16QAM GOLDCODE
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Function name Calls Total Self Total Time Plot
Time Time* (dark band = self
time)
gammodulation 64 1680 24.203 s 15,531 s
gamdemodulation 64 1344 15.766 s 5.781 s -

comm\Drivate\squaregamconst 3024 14.109s 13.688 s

gamdemod 1344 9.266 s 0.047 s
gammod 1680 7.953 s 0.203 s
gengamdemod 1344 2781 s 2.781 s -

Figure 13.15(b) Profile Summary Generated on 17-Jun-2007 10:11:01

13.3.3.2 Using MMSE Cancellation

CDMA-MIMO-VBLAST(MMSE)-QPSK USING GOLD CODE

Figure 13.16(a) BER for COMA MIMO V-BLAST (MMSE) 16QAM GOLDCODE
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Function name Calls Total Time Self Time*  Total Time Plot
(dark band = selftime)

pskdemod 1216 8.891 s 0.063 s
gengamdemod 1216 8.734s 8.734 s

pskmod 2736  0.797 s 0.797 s -
awgn 304 0641 s 0.109 s .
gold code ! 0.406 s 0.359 s 1
m seq l 0.047 s 0.016 s —
rshift 31 Os 0.000 s -

Figure 13.16(b) Profile Summary Generated on 03-Jun-2007 02:22:58

Eb/No(dB)

Figure 13.17(a) BER for COMA MIMO V-BLAST (MMSE) 16QAM GOLDCODE
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Function name Calls Total Time SelfTime* Total Time Plot
(dark band = selftime)

gamdemodulation 16 2520 12.609 s 3.906 s
gammodulation 16 3150 12.594 s 7.625 s

gammod 3150 3.953 s 0.266 s R
de2bi 2520 1.109 s 1.109 s -
bi2de 3150 1.016s 1.016s M
pinv 2520 0.813s 0.813 s -
legend 4 0.750 s 0.031 s -
awgn 630 0.734s 0.141 s 1

Figure 13.17(b) Profile Summary Generated on 17-Jun-2007 08:27:11

Eb/No(dB)

Figure 13.18(a) BER for CDOMA MIMO V-BLAST (MMSE) 64QAMGOLDCODE
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Function name

gammodulation 64
gamdemodulation 64
comm\Drivate\sauareqamconst
pinv

awan

wgn

gold code

m seq

Calls

3150
2520
5670
2520
630
630

Total
Time
52.797 s
32.828 s
30.438 s

0.797 s
0.766 s
0.500 s
0.078 s
0.063 s

Self
Time*
33.172 s
12.188 s
29.313 s
0.797 s
0.266 s
0.500 s
0.016 s
0.047 s

CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Total Time Plot
(dark band = self
time)

Figure 13.18(b) Profile Summary generated on 23-Jun-2007 20:47:31

3=

13.3.4.1 Using Zero Forcing Cancellation

13.3.4 Plots for CDMA MIMO V-BLAST Using PN Code

Figure 13.19(a) BER for CDMA MIMO V-BLAST (ZF) QPSKPNCODE
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Function name

pskdemod

aengamdemod

awan
wan
pinv

nskmod

Calls

1216

1216

304

304

1216

2736

Total Time Self Time* Total Time Plot
(dark band = selftime)

0.906 s 0.047 s
0.766 s 0.766 s
0.516s 0.094 s
0.422 s 0.422 s
0.219s 0.219 s S
0.219s 0.219 s

Figure 13.19(b) Profile Summary Generated on 16-Jun-2007 22:23:18

Figure 13.20(a) BER for CDMA M1MO V-BLAST (ZF) 16QAM PNCODE
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Function name Calls Total Self Total Time Plot

Time Time* (dark band = self
time)

gammodulation 16 3150 11.766 s 6.672 s

aamdemodulation 16 2520 10.813s 3.453 s

gamdemod 2520 6.500 s 0.156 s

comm\Drivate\squareqamconst 5670 5.891 s 5.500 s

gengamdemod 2520 3.828's 3.828 s

gammod 3150 3.828 s 0.359 s

awgn 630 0.6725s 0.172 s I

pinv 2520 0.422 s 0.422 s m

Figure 13.20(b) Profile Summary Generated on 27-Jun-2007 09:05:37

r

1S U UoClo

1871 : i i
0 5 10 15 20
Eb/No(dB)

Figure 13.21(a) BER for COMA MIMO V-BLAST (ZF) 64QAMPNCODE
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Function name Calls
gammodulation 64 2870
gamdemodulation 64 2296

comm\Drivate\squareqamconst 5166
gamdemod 2296

comm\private\idealQAMConst 5166

awgn 574

Total Time Self Time*

43.078 s

29.828 s

25.234 s

16.891 s

0.688 s

0.672 s

27.328 s

11.625 s

24547 s

0.125 s

0.688 s

0.141 s

Total Time Plot
(dark band = selftime)

Figure 13.21(b) Profile Summary Generated on 26-Jun-2007 07:43:07

13.3.4.2 Using MMSE Cancellation

CDMA-MIMO-VBLAST(MMSE)-QPSK USING PN CODE

Figure 13.22(a) BER for CDOMA MIMO V-BLAST (MMSE) QPSK PNCODE
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Function name Calls Total Time Self Time* Total Time Plot
(dark band = selftime)

oskdemod 1216  8.688 s 0.141 s u
aengamdemod 1216  8.438's 8.438 s

Dskmod 2736 0.672s 0.672s -

awan 304 0594 s 0.141 s It

wan 304 0.453s 0.453 s m

pinv 1216  0.203 s 0.203 s -

oct2aen ! 0.031 s 0.031 s m

m sea ! 0.031 s 0.000 s

Figure 13.22(b) Profile Summary Generated 26-Jun-2007 06:22:43

Figure 13.23(a) BER for CDMA MIMO_V-BLAST (MMSE) 16QAM PNCODE
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Function name Calls Total Self Total Time Plot
Time Time* (dark band = self
time)

gammodulation 16 3150 13.578s 7.719s

gamdemodulation 16 2520 13.125s 4.359 s

gamdemod 2520 7.516s 0.203 s
comm\private\squaregamconst 5670 7.172s 6.594 s

gammod 3150 4.531 s 0.219 s

awgn 630 0.703 s 0.172s 1

comm\private\idealOAMConst 5670 0.578 s 0.578 s M

scribe.legend.legend 4 0.547 s function is recursive
pinv 2520 0.547 s 0.547 s HI
wgn 630 0.531 s 0.531 s HI

Figure 13.23(b) Profile Summary Generated 26-Jun-2007 06:22:43

Eb/No(dB)

Figure 13.24(a) BER for CDMA MIMO V-BLAST (MMSE) 64QAM PNCODE
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Function name Calls
gammodulation 64 3150
gamdemodulation 64 2520
comm\Drivate\squaregamconst 5670
comm\Drivate\idealOAMConst 5670
pinv 2520
awan 630
wen 630

Total

Time

44.875 s

29.688 s

25.797 s

0.922 s

0.734 s

0.734 s

0.516s

Self

Time*

28.594 s

10.969 s

24.875 s

0.922 s

0.734 s

0.219 s

0.516s

Total Time Plot
(dark band = self
time)

Figure 13.24(b) Profile Summary Generated 23-Jun-2007 20:55:34

13.4 SIMULATION RESULTS FOR GENETIC ALGORITHM

13.4.1 Plots for QPSK
13.4.1.1 AWGN Channel

Figure 13.25(a): BER for Walsh Code AWGN : QPSK GA
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Function name Calls
awen 320
wen 320
dfilt.dtffir.auantizecoeffs 60
gcf !
dfilt.dffir.thissetstates 36

sisdatatvnes. schema>check vector 28

isfield

!

Total
Time

0.328 s

0.234 s

0.031 s

0.016 s

0.016 s

0.016 s

Os

Self
Time*

0.094 s

0.234 s

0.031 s

0.016 s

0.016s

0.016 s

0.000 s

Total Time Plot
(dark band = selftime)

~ml

Figure 13.25(b): Profile Summary Generated 23-May-2007 09:42:29

Modulation: QPSK ,Channel:AWGN .Code : Gold

Figure 13.26(a): BER for Gold Code AWGN : QPSK GA
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Function name Calls Total Time SelfTime* Total Time Plot
(dark band = selftime)

awgn 320 0.391 ¢ 0.031 s

wen 320 0.359 0.359 s . m
grid ! 0.016 ¢ 0.000 s -
dfilt.dffir.secfilter 16 0.016 ¢ 0.016s -
shiftdim 32 0.016 0.016 s -
shiftdata 16 0.016 0.000 s -

dfi lt.basefilter.schema>setrate 28 0.016 0.016 s -

Figure 13.26(b): Profile Summary Generated 23-May-2007 09:40:48

o5'®

0 2 4 6 8 10 12 14 16 18
Eb/NO<dB>

. Figure 13.27(a): BER for PN Code AWGN : QPSK GA
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Function name Calls
awan 320
wen 320
arid 1

dfilt.schema>checkCoefficientVVector 80

dfilt.dtffir.quantizecoeffs 60
timezparse 4
signalpolyutils>isfir 16

Total

Time

0.406 s
0.359 s
0.031 s
0.031 s
0.031 s
0.016 s
0.016 s

Self

Time*
0.047 s
0.359 s
0.016s
0.016s
0.016s
0.016 s
0.016 s

Total Time Plot
(dark band = self
time)

Figure 13.27(b): Profile Summary Generated 23-May-2007 09:44:06

13.4.1.2 Rayleigh Fading Channel

160



CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total
Time

channel.rayleiuh (Opaque-function) 1560 49.672 s

channel.multipath.filter 320 48.047T
channel, multipath, interblock 680 45.984 s
channel.channelfilter. filter 680 40.859 s
channel, internfilter.filter 680 4.313s

...Linternfilter filter>polvphaseFilter 680 4.297 s

ravleiuhchan 40 1.594 s

Self Total Time Plot
Time* (dark band = selftime)

function is recursive

function is recursive

0.578 s u
40.813 s
0.016
m
3.391 s .
0.016 s -

Figure 13.28(b): Profile Summary Generated 23-May-2007 09:50:16

Figure 13.29(a): BER for Gold Code Rayleigh : QPSK GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time
Time Time* (dark band
channel.ravleiah (Opaque-function) 1560 45.219 s  Function is recursive
channel.multipath.filter 320 43.828 iT" Function is recursive
channel.multipath.filterblock 680 41.953s 0.469s u
channel, channelfilter. filter 680 37.547s 37.4385s
channel.interpfilter.filter 680 3.688s 0.078 s m

...L.interpfilter.filter>polvphaseFilter 680 3.594 s 2.797 s i
channel.dopplerfilter.generateoutput 680 1.031 s 0.141 s -

...el.multipath.filter>ComputeStatistics 320 0.703 s 0.203 s -

Figure 13.29(b): Profile Summary Generated 23-May-2007 09:54:41
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name

channel.ravleish (Opaque-function)
channel.multipath.filter
channel.multipath, filterblock
channel.channelfilter filter
channel.interpfilter.filter
...LLinterpfilter filter>polvphaseFilter

channel.dopnlerfilter.aenerateoutput

Calls

1560
320
680
680
680
680

680

...el. multipath. filter>ComputeStatistics 320

Total
Time

51.734 s
49.922 s
47.500 s
42.047 s
4.578 s
4.438 s
1.438 s

1125 s

Self Total Time
Time* (dark band

function is recursive

function is recursive

0.484 s u
41.969 s

00785  pm
3391s 4

0.297s |

02035 m

Figure 13.30(b): Profile Summary Generated 23-May-2007 09:47:01

13.4.2 Plots for 16-QAM
13.4.2.1 AWGN Channel

Modulation: 16-QAM .Channel: AWGN , Code : Walsh

Figure 13.31(a): BER for Walsh Code AWGN : 16 QAM GA

163



CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total
Time
awgn 320 7.359s
wgn 320 6.266 s
legend ! 0.844 s
legend>make legend 1 0.828 s
ne\vplot>ObserveAxesNextPlot 5 0.219 s
graphics\pnvate\clo 1 0.172 s
gcf 19 0.063 s

Self
Time*

1.094 s
6.266 s
0.016 s
0.000 s
0.016 s
0.016 s

0.063 s

Total Time Plot
(dark band = selftime)

Figure 13.31(b): Profile Summary Generated 03-May-2007 14:57:53

Modulation: 16-QAM .Channel: AWGN , Code : Gold

Figure 13.32(a): BER for Gold Code AWGN : 16 QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total
Time
awgn 320 6.859s
wgn 320 5.828s
legend l 0.813 s
legend>make legend ! 0.766 s
newplot 5 0.500 s
newplot>ObserveAxesNextPlot 5 0.313 s
graphics\private\clo ! 0.250 s
setdiff 2 0.109 s

Self

Time*
1.031 s
5.828 s
0.047 s
0.016 s
0.078 s
0.016 s
0.125 s
0.094 s

Total Time Plot
(dark band = selftime)

Figure 13.32(b): Profile Summary Generated 03-May-2007 16:04:50

Figure 13.33(a): BER for PN Code AWGN : 16 QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total
Time
awen 320 6.6725
wen 320 5.656s
leeend ! 0.328 s
leeend>make leeend ! 0.313 s
newplot 5 0.109 s
eraphics\private\clo ! 0.094 s
newplot>ObserveAxesNextPlot 5 0.094 s

Self
Time*

1.016 s
5.656 s
-10.016 s
0.000 s
0.000 s
0.016 s
0.000 s

Total Time Plot
(dark band = selftime)

Figure 13.33(b): Profile Summary Generated 04-May-2007 12:05:19

13.4.2.2 Rayleigh Fading Channel

Figure 13.34(a): BER for Walsh Code Reyleigh . 16 QAMGA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name

channel .ravleiah (Opaque-function)

channel.multipath.filter
channel.multipath.filterblock
channel,channelfilter. filter

channel.interpfilter filter

...L.interpfilter filter>polvnhaseFilter

Calls Total
Time
1560 1099.016s
320 1097.21 s
680 1071.734 s
680 975.484 s
680 86.625s
680 86.484 s

...el. multipath. filter>ComputeStatistics 320

15.297 s

Self Total Time Plot
Time* (dark band =
selftime)

function is recursive

function is recursive

8.469 s
975.359 s
01095 o
731095 4
29385 g

Figure 13.34(b): Profile Summary Generated 11-May-2007 16:16:16

Figure 13.35(a): BER for Gold Code Reyleigh : 16 QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time* (dark band =

selftime)

channel.ravleigh (Opaque-function) 1560 1049.625 s function is recursive

channel, multipath, filter 320 1047.922s function is recursive

channel.multipath.filterblock 680 1024.75s 7.734s

channel, channelfilter. filter 680 934.063 s 933.984 s

channel, internfilter.filter 680 81.703s 0.078 s -

...Linterpfilter.filter>polvphaseFilter 680 81.609 s 69.844s 4

...el.multipath. filter>ComputeStatistics 320  13.516 s 2.453 s -

Figure 13.35(b): Profile Summary Generated 17-May-2007 15:45:40

Figure 13.36(a): BER for PN Code Reyleigh : 16 QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time* (dark band =

selftime)

channel.rayleieh (Opague-function) 1560 1063.172s function is recursive

channel, multipath, filter 320 1061.28 s  function is recursive

channel.multipath.filterblock 680 1037.23s 7.938s u

channel.channelfilter filter 680 945547 s 945516 s

channel, internfilter filter 680 82.656 s 0.047 s

..Linternfilter filter>polvphaseFilter 680 82.609 s 70.141 s 4
...el.multipath.filter>ComputeStatistics 320  13.797 s 2.266 s -

Figure 13.36(b): Profile Summary Generated 17-May-2007 14:14:44

13.4.3 Plots for 64-QAM
13.4.3.1 AWGN Channel

Figure 13.37(a): BER for Walsh Code AWGN : 64-QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name

awan

wan

leaend

leaend>make leaend
scribe\t>rivate\isleaendable
findall

newplot

Calls

320

320

Total
Time

5.047 s

4.219 s

1.172

1.109 s

0.078 s

0.031 s

0.031 s

Self
Time*

0.828 s
4.219 s
0.063 s
0.016 s
0.078 s
0.031 s

0.016 s

Total Time Plot
(dark band = selftime)

mHI—

Figure 13.37(b): Profile Summary Generated 04-May-2007 12:46:54

Modulation: 64-QAM .Channel: AWGN , Code : Gold

Figure 13.38(a): BER for Gold Code AWGN : 64-QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total
Time
awgn 320 45165
wen 320 3.969s
legend ! 0.938
legend>make legend ! 0.891 s
scribe\nrivate\islegendable 9 0.047 s
findall u 0.031 s
hold 8 0.031 s
allchild 4 0.016 s

Self
Time*

0.547 s
3.969 s
0.047 s
0.000 s
0.031 s
0.031 s
0.031 s
0.016 s

Total Time Plot
(dark band = selftime)

wm

Figure 13.38(b): Profile Summary Generated 04-May-2007 13:22:33

Figure 13.39(a): BER for PN Code AWGN : 64-QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total
Time
awan 320 49225
wgn 320 3.953s
legend ! 1.094 s
leaend>make legend ! 1.031 s
uigettoolbar ! 0.016 s
nlotedit>create enumstrproD menu 3 0.016 s
t>lotedit>add general action menu 3 0.016 s

Self
Time*

0.969 s
3.953 s
0.063 s
0.063 s
0.016 s
0.016 s
0.016 s

Total Time Plot
(dark band = selftime)

3 3

Figure 13.39(b): Profile Summary Generated 04-May-2007 14:08:34

13.4.3.2 Rayleigh Fading Channel

Figure 13.40(a): BER for Walsh Code Reyleigh : 64-QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name

channel.rayleigh (Onaaue-
function)

channel, multipath, filter
channel, multipath, filterblock
channel.channelfilter. filter

channel.intemfilter.filter

awan

wgn

Calls Total
Time
1170 220.188 s
240 219.078 s
510 213.609 s
510 194.406 s
510 17.250 s
320 5.000 s
320 4.250s

Self Total Time Plot
Time* (dark band = selftime)

function is recursive

function is recursive

1.609 s
194.375 s
0.031 s -
0.750 s -
4.250 s -

Figure 13.40(b): Profile Summary Generated 21-May-2007 22:11:31

Figure 13.41(a): BER for Gold Code Reyleigh : 64-QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name

channel.ravleiah (Opaque-function)
channel.multipath.filter

channel, multipath, filterblock
channel.channelfilter.filter
channel.interpfilter.fi Iter

...L.interpfilter.filter>polvphaseFilter

awan

wgn

Calls Total
Time
1170 223.141 s
240 221.781 s
510 216.250 s
510 196.688 s
510 17.609 s
510 17.516s
320 5.219s
320 44225

Self
Time*

Total Time Plot
(dark band = selftime)

function is recursive

function is recursive

1531 s
196.641 s
0.094 s m
1459 s 4
0.797 s -
4.422 s -

Figure 13.41(b): Profile Summary Generated 22-May-2007 07:44:55

Figure 13.42(a): BER for PN Code Reyleigh : 64-QAM GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name

channel.ravleigh (Opaque-function)

channel.multipath.filter
channel.multipath.filterblock
channel.channelfilter. filter

channel, interpfilter, filter

...L.interpfilter.filter>polvphaseFilter

awan

wgn

Calls Total

Time

1170 224.078 s

240
510
510
510
510
320
320

222.703 s
217.391 s
197.719s
17.656 s
17.578 s
5.344 s
4391 s

Self Total Time Plot
Time* (dark band = self
time)

function is recursive

function is recursive

1625 u
197.703

0.078 s m
148755 4

0.953 s -

4391 s -

Figure 13.42(b): Profile Summary Generated 22-May-2007 13:53:39

13.4.4 Plots for GMSK
13.4.4.1 AWGN Channel

Figure 13.43(a): BER for Walsh Code AWGN : GMSK GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Time Self Time*
awan 320 0.313s 0.078 s
wgn 320 0.234s 0.234 s
firaauss 4 0.156 » 0.000 s
gcf ! 0.016s 0.016 s
sianalpolvutils>isfir 16 0.016s 0.016 s
dfilt.dtfiwnum. aetnumerator 72 0.016s 0.016 s
dfilt.dtffir.quantizecoeffs 60 0.016s 0.000 s

Total Time Plot
(dark band = selftime)

n»

Figure 13.43(b): Profile Summary Generated 03-May-2007 12:28:54

Modulation: GMSK .Channel: AWGN , Code : Gold

Figure 13.44(a): BER for Gold Code AWGN : GMSKGA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Time Self Time* Total Time Plot
(dark band = selftime)

awmi 320 0.375s 0.094 s

wgn 320 0.281 s 0.281 s _
fireauss 4 0,156 s 0.000 s EEEE
arid ! 0.031 s 0.016 s 1

get' ! 0.016's 0.016 s
sianalpolyutils>isvector 32 0.016 s 0.016 s M
dfilt.dtfwnum.aetnumerator 72 0.016 s 0.016 s 1

Figure 13.44(b): Profile Summary Generated 03-May-2007 12:32:33

Modulation: GMSK ,Channel: AWGN , Code : PN

WV (B

Figure 13.45(a): BER for PN Code AWGN : GMSK GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Time SelfTime*

awgn 320 0.375s
wgn 320 0.328s
firaauss 4 -0.172 s
arid ! 0.031 s

dfilt.dffir.thissetstates 36 0.031 s

acf ! 0.016 s
shiftdim 32 0.016s
shiftdata 16 0.016s

0.047 s
0.328 s
0.016s
0.016 s
0.016 s
0.016 s
0.016s
0.000 s

Total Time Plot
(dark band = self time)

m

m

Figure 13.45(b): Profile Summary Generated 03-May-2007 12:34:45

13.4.4.2 Rayleigh Fading Channel

Figure 13.46(a): BER for Walsh Code Reyleigh : GMSKGA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time* (dark band = self
time)

channel.ravleieh (Opaque-function) 1560 46.563 s function is recursive

channel.multipath.filter 320 45.031 s  function is recursive
channel.multipath.filterblock 680 43.156s  0.484 s u
channel, channelfilter.filter 680 38.266 s 38.203 s

channel, internfilter.filter 680 4.094s 0.078 s -

..Linternfilter.filter>polvphaseFilter 680  4.016 s 3.000 s 1
conv 680 0.844s 0.844 s -

Figure 13.46(b): Profile Summary Generated 07-May-2007 22:00:14

Figure 13.47(a): BER for Gold Code Reyleigh : GMSK GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name

channel.ravleigh (Opaque-
function)

channel.multipath.filter
channel, multipath, interblock
channel.channelfilter. filter
channel, interpfilter.fi lter

conv

firls

Calls

1560

320
680
680
680
680
40

Total
Time

46.438 s

44.938 s
43.047 s
38.375 s
4.078 s
0.875 s
0.672 s

Self Time* Total Time Plot
(dark band = selftime)

function is recursive

function is recursive

0.391 s u
38.328 s

0.141 s m-
0.875s -

0.094 s -

Figure 13.47(b): Profile Summary Generated 07-May-2007 22:04:17

Figure 13.48(a): BER for PN Code Reyleigh : GMSK GA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time* (dark band = selftime)

channel.ravleiah (Opaque-function) 1560 44.922 s function is recursive

channel.multipath.filter 320 43516 function is recursive
channel.multipath.filterbloek 680 41.813 s 0.406 s

channel .channelfilter. filter 680 37.125s 37.094 s

channel, interpfilter filter 680 4.063 s 0.047 s m

...L.interpfilter filter>polvphaseFilter 680  4.000 s 2.953 s -
channel.dopplerfilter.aenerateoutput 680  1.391 s 0.313 s i

conv 680 1.047 s 1.047 s -

Figure 13.48(b): Profile Summary Generated 07-May-2007 22:08:42

13.5 SIMULATION RESULTS FOR PDA ALGORITHM
13.5.1 Plots for AWGN Channel
13.5.1.1 QPSK

Modulation: QPSK .Channel: AWGN , Code : Walsh

Figure 13.49(a) BER versus Eb/EO (dB) for Walsh Code AWGN : QPSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Time SelfTime* Total Time Plot
(dark band = selftime)

pskdemod 940  26.219s 0.000 s -
sengamdemod S 26.078s  26.078s
pskmod 1880 1.672s 1.672s 1
awgn 940 1578 03445 |
mi 940 12345 1.234 s -
legend ! 0.813 s 0.047 s -

legend>make legend | 0.766 s 0.063 s -

Figure 13.49(b) Profile Plot for QPSK PDA

Modulation: QPSK, Channel: AWGN, Code: PN

BER

Figure 13.50(a) BER versus Eb/EO (dB) for PN Code AWGN : QPSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Time SelfTime* Total Time Plot
(dark band=selftime)

pskdernod 940 23.750s  0.094s -
gengarndemod 940 235785 23.578 s i
=< 1830 1.563's 1.563 s x

awgn 940 1.328s 0.250 s i

wgn 940 1.078s 1078 s 1

legend ! 0.563 s 0.047 s -
legend>make legend | 05005 0.016 s -

Figure 13.50(b) Profile Plot for QPSK

Figure 13.51(a) BER versus Eb/EO (dB) for Gold Code AWGN : QPSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Time SelfTime* Total TimePlot
(dark band = selftime)

pskdemod 940 2353Ls  0.078s m
gengamdernod 940 233445 233445

pskrnod 1880 14845 14845 m
awgn 940 14065 0219s

wri 940  1.188s 1.188s .
legend I 09535 0078s g

legend>make legend ! 08135 00475 g

Figure 13.51(b) Profile Plot for QPSK

13.5.1.2 16-QAM

Modulation: 16QAM .Channel: AWGN , Code : Walsh

BER

Figl3.52(a) BER versus Eb/EO (dB) for Walsh Code AWGN : 16 QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

FarEtmname Calls Total Self Total Time Plot
Time Tine*  (daAband = self
time)
aamdeml 94Q 224695 0.078s 1
izetig -ariieirol 940 21297s  21.2973
de3bi 940 23135 23135

CDrrni\pnvafe\Squaregamcor5t 1580 2.219 s 2.047s 1

aval 940 139%4s 03285
q.irtTRUii 940  1578s  0.230s 4
wpi 940 12665 12665 |

Figure 13.52(b) Profile Plot for 16-QAM

Modulation: 16QAM .Channel: AWGN , Code : PN

—_— —G&TC
1 N E— 4 !
””””” 1 1 1 e e — 1 1
L T \
T | r 1
......... R S — e Y (SO U S, B
- 1 |
o~
b
2 | r u r

Figure 13.53(a) BER versus Eb/EO (dB) for PN Code AWGN : 16 QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot

Time Time* (dark band=self
time)

gamdemod 940 20688s  0.047s

sengamdemod 940 19.188 s 19.188s

comminrivate\sauareaamconst 1880 2.578 s 2.297 5 -

de2bi 940  1.891s 1.891s -

gammod 940 18445 0375 !

awgn 940 16255 0314 s

hi2ide 940 15005 1.500s .

wgn 940  1.281s 1.281s -

Figure 13.53(b) Profile Plot for 16-QAM

BER

Figure 13.54(a) BER versus Eb/EO (dB) for Gold Code AWGN : 16 QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time* (dark band=self
time)
garndernod 040 20422s  0.1255 mmm
gengamdemod 040 10.188's 19.188s

comm\private\squareqamconst 1880 2.438 s 2.250 -

gammed 040 21255 0.406 s |
de2bi 040 20785 2.078s -
avgn 040 1703 0.350 s ’
bi2de 040 13015 1391s 4
wgn 040 1344 13445

Figure 13.54(b) Profile Plot for 16-QAM

13.5.1.3 64-QAM

BER

Figure 13.55(a) BER versus Eb/EO (dB) for Walsh Code AWGN : 64 QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Ruction mire Calls TotalTime SelfTime* Total Tint Plot
(daik band = selftime)

ganilemod 94i] 28p4ls  0.1095s
gengamteliiDd 940 226725 226725

oommlprivate'lsquaregamconst 1880 118755 11.484s

gammod 940  6.406 0.203 s mi
de2bi 940 21095 2109s
avgn 940  1.453s 0.359s
hi2de 940 14385 1438 i
wgn 940  1.09%4s 113945 -

Figure 13.55(b) Profile Plot for 64-QAM

BER

Figurel3.56(a) BER versus Eb/EO (dB) for PN Code AWGN : 64 QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

functionname Calls Total Time SelfTime* Total Time Plot
(iM band = selftime)

O K] 940 388135  0.0%4s 4
eengamdemod 940 325165 325165

oommlprivafe\sgiiaiieqamoonst 1880 12.172s  11.641s

gammi'i 940 64385 0.328s -
Aedhi 940 2.078s 20185
aval 90 179s 0435
bi2iie 940 1.300 1500s

Figure 13.56(b) Profile Plot for 64-QAM

Modulation: 64QAM .Channel: AWGN , Code : Gold Code

BER

Figurel3.57(a) BER versus Eb/EO (dB) for Gold Code AWGN : 64 QAMPDA

189



CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Tine SelfTime* Total Tint Plot
(daik band = selftime)

gamdemod 940 387195  0.0785 mmm
sangamlemod 940 325165 325165
cornmipnvat\squaregammmt 1880 11344s 113755

qaramod 40 62345 02305 g

de3pi. 940 18135 18135 g

avgn 040 17505 05785

bi2ie 90 1385 1385

Figure 13.57(b) Profile Plot for 64-QAM

13.5.1.4 GMSK

Modulation: GMSK .Channel: AWGN , Code : Walsh

BER

Figure 13.58(a) BER versus Eb/EO (dB) for Walsh Code AWGN : GMSK_PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Fund!on name Calls Total Self Total Time Plot
Tine Time* (dark band=sdf
time)
firgauss 940 685945 04225

dfilt. cascade (Opaque-fun) 38540  59.422 s  functionisrecursive
dfilt. dfilt.ascalarexpand 8460 2.969 s function is recursive
dfilt. dtfvmum getnumerator 16920  2.547 ' 138s
awgn 940 2.078 s 0688s |
dfilt.dffir. secfilter 3760 2.031s 0.688s |
dfilt. dtfwnumsetrefnum 9400 1672 0.734s

Figure 13.58(b) Profile Plot forGMSK

Figurel 3.59(a) BER versus Eb/EO (dB) for PN Code AWGN : GMSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Einctinn rams Cali; TotolTint SeFTine* Total Time Plot
ljiaik 'hand. = selftbre)

avgn 940 1328 0230s 4
wgn 940 1078s L078s 4
ligand ! 0363 s 0.047s .
lasand>make leeemi 1 0300 0.016s .
g"phicslpnvatelclo ! 00785 0.016 s -
gf 19 00785 00785 g
setdiff 2 00635 0.063s

Figure 13.59(b) Profile Plot for GMSK

Modulation: GMSK .Channel: AWGN , Code : GOLD

BER

Figurel3.60(a) BER versus Eb/EO (dB) for Gold Code AWGN : GMSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Functionname  Calls Total Time Self Time*  Total TimePlot
(dark band=selftime

dfilt.dtfwnum getnumerator - 16920 2.703 s 13285 |

awgn .. 940 24535 05785 |
dfilt.dffir. secfilter m 21255 07505 |
wgn 940 13753 18755 |
dfilt.basefilter.tf 3760 1719 s function is recursive
dfilt.dtfwnum setrefhum 9400 15165 05475 |

Figure 13.60(b) Profile Plot for GMSK

13.5.2 Plots for Rayleigh Fading Channel.
135.2.1 QPSK

Figure 13.61(a) BER versus Eb/EO (dB) for Walsh Code Reyleigh : QPSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time*  (dark band=self
time)

channel ravieigh (Opaque-function) 10340 216.641s functionis recursive

channel .multipath, filter 940 176469 s functionis recursive
charnel multipath, filterblo ck 2820 156.031s 2875

?Ssgtr:s:]; hannelfilter (Opaque- 5640  125.656 s  functionis recursive
channel.channelfilter. filter 2820 12315s 122813
pskdemod 940 552505 01565 g
gengamdemod 940  54969s 54969

Figure 13.61(b) Profile Plot for QPSK
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time* (dark band=self
time)

channel rayleigh (Opaque-function) 10340 96.781 s function is recursive
channel.multipath. filter 940  77.922s  function is recursive
channel multipath, filterblo ck 2820 68.688s 15165

channel channelfilter (Opague- 5640 55.203 s  functionisrecursive

function)

channel.channelfilter. filter 2820 536565 534225
pskdemod 940 239065 0047s g
gengamdemod 940 23766 s  23.766 S

Figure 13.62(b) Profile Plot for QPSK.

Figure 13.63(a) BER versus Eb/EO (dB) for Gold Code Reyleigh : QPSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time*  (daik band=self
time)

channel ravieigh COpaque-function) 10340 98.859 s functionis recursive
channel.multipath, filter 940  80.250 s function is recursive
channel, multipath, interblock 2820 702345 1656

channel channelfilter (Opague- 5640 56.594 s fundionis recursive

function)

channel, channelfilter. filter 2820 552345 55000
oskdemod 940  25031s 00475 g
gengamdemod 940  24891s 248915 g

Figure 13.63(b) Profile Plot for QPSK
13.5.2.2 16-QAM

BER

Figure 13.64(a) BER versus Eb/EO (dB) for Walsh Code Reyleigh . 16 QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Tin* Time*  (dark band=sdf
time)

channel ravleiah (Opague-function) 10340 41.875s  functionisrecursive

channel multipath, filter 940  23.172s  functionisrecursive
channel multipath, interblock 2820 223285 0.7345
ravieiahchan 940 186885 0.047s

channel channelfilter. filter 2820 14063s 13906

gamdemod 90 107665 00475 g
channel multioath, reset 1880  10.109s  functionisrecursive

Figure 13.64(b) Profile Plot for 16-QAM

BER

Figure 13.65(a) BER versus Eb/EO (dB) for PN Code Reyleigh . 16-QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls  Total Self Total Time Plot
Time Time*  (dark band=self
time)

channel ravleigh (Opaque-function) 10340 41.953s  functionis recursive

charnel multipath, filter 940 231725  functionisrecursive
izamel.multipath. interblock 2220 223915 L0%s  mm
tayia™idian 940  18.734s 00165

channel charmelfilter. filter 2820 138135 13688 wm
gamdemod 940 108445 00635 g
charnel multipatli. reset. 1880  10.03Ls  functionis recursive

Figure 13.65(b) Profile Plot for 16-QAM

BER

Figure 13.66(a) BER versus Eb/EO (dB) for Gold Code Reyleigh . 16-QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls  Total Self Total Time Plot
Time Time*  (dark band=self
time)

diamd.m"ieigh COpaque-ftnction) 10340 42409 s functionis recursive

channel .multipath, filter 90 233595 functionisrecursive
chamelmultipathliterblock 2820 224535 11725
channel.channdfilter. filter 2820 139845 138135

gamdemod 90 10656 00165

channel. multipath, reset 1880 102345 functionisrecursive
gengamdemod 90 9969s 99695 m

Figure 13.66(b) Profile Plot for 16-QAM

13.5.2.3 64-QAM

BER

Figure 13.67(a) BER versus Eb/EO (dB) for Walsh Code Reyleigh : 64-QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls Total Self Total Time Plot
Time Time*  (dark band = self
time)

charnel raviazli (Opaque-function) 10340 36.563 s  functionis recursive

channel multipath, filter 940  18.281s functionis recursive
tavieishchan 940  18234s 0000s H
channel ra"ieigh.ia’ei~1 940 18156  functionis recursive
gamdemod 940  17.734s 00475 H
channel.multipath. filterblock 2820 169695 10165 |
channel multipath, initialize 2820 165945 functionis recursive

Figure 13.67(b) Profile Plot for 64-QAM

BER

Figure 13.68(a) BER versus Eb/EO (dB) for PN Code Reyleigh : 64-QAM PDA

200



CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls  Total Self Total Time Hot
Time Time*  (dark hand = self
time)

channel ravingh (Opaque-fundion) 10340 37.297 s function is recursive

rajilri“chan 90 189845 00165 wmmi
gamdannd 940  17891s 0109 |
channel multipaA. filterblock 2820 176725 09225 mam
gengamdemod 940 147505 147503

nhantipl nhati-n elfilier (Opaque-

. 5W0  11.172s  functionis recursive
function)

channel multipath reset 1880 103285  function is recursive

Figure 13.68(b) Profile Plot for 64-QAM

BER

Figure 13.69(a) BER versus Eb/EO (dB) for Gold Code Reyleigh : 64-QAM PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls  Total Self Tefal TimePlot
Tin* Time*  (dark band=self
time)

charnel raideighfOpaque-fLnction) 10340 35.484 s  functionis recursive

tayieigfichan 940 180005 00165
channel ravleieh.igdeidi 90  17.734s  functionis recursive
channel miiltipath. filter 940 17.531s  functionis recursive
(amdemod %0 170165 00635 g
chamel. multipath. filterblock 2820 166565 08445

channel. multipath, initialize 2820 160945 functionis recursive

Figure 13.69(b) Profile Plot for 64-QAM
13.5.2.4 GMSK

Figure 13.70(a) BER versus Eb/EO (dB) for Walsh Code Reyleigh : GMSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls  Total Self Total Time Plot
Time Time*  (darkhand=
selftime)

channelravieigh (Opaque-function) 10340  212.434 5 function is rearsive

channel multipath, filter 940 172,672 s function is recursive
chamelmultipatli. filterblock 2320 1525785 3.203s
channel channelfilter. filter 2820 120.078's 119672

S
firsuss 940  66078s 0.28ls g1
rayietichan 940  40000s 01095 g
charnel .ravleieh.iavieish 940  39.297 s function is recursive

Figure 13.70(b) Profile Plot forGMSK

BER

Figure 13.71(a) BER versus Eb/EO (dB) for PN Code Reyleigh : GMSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Functionname Calls  Total Sdf Total Tunc Plot
Time Time*  (dark band=
selftune)

chaond.iasieieh fOpaque-ftmction) 10340  214.016 s functionisrecrrsive

chamd.multipalh.filter 940 174,688 s function is recursive
channel multipath, filtcrblock 2520 1546885 32195 |
?::QSSL)C hanndfilter (Opague- 5640 124016 s fUnctionisrecursive
charmeLchannelfiller. filter 2820 1212035 5120 828

firffiuss 940 643595 0109 mb
rayieiichan 940 393595 0109s m

Figure 13.71(b) Profile Plot for GMSK

Figure 13.72(a) BER versus Eb/EO (dB) for Gold Code Reyleigh : GMSK PDA
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CHAPTER 13 - ANALYSIS OF RESULTS OBTAINED BASED ON ALL ALGORITHMS

Function name Calls  Total Self Total Time Plot
Time Time*  (daikband=
selftime)

channel ravieigh (Ocaaue-function) 10340 218.328 s function isrecursive

channel, multmath. Interblock 2820 159547 s 3.203 s

channel charmefilter (Opaque- 5640 125.422 s function is recursive

function)

channel. channelfilter. filter 2820 122.547 s 122219
S

firmuss 940 65.953s  0.156 s

mm
channel dood erfilter. geneiateoutout 4700 33.797s 56725 |,

channel mteipfilter, filter 2820 319845 0.6885 g

Figure 13.72(b) Profile Plot for GMSK

13.6  SUMMARY

In this chapter we have shown an analysis of Results which have been obtained by
implementing various multi user detection techniques based on V-BLAST, GA, PDA for
OFDM and CDMA based systems considering various parameters like modulation

scheme. BER, no. of users, spreading codes and channels.
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