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m=- n=-0 - b/2
0 o0 T"/z
= Z Ra(m) Z TL jP(t-nTb)-P(t+'t-me)dt
b
m=-00 n=-m Ly

(3.19)

(3.20)

/ P o s Lo . - v W v o
iiosnndlandy () Wuengusien1y (Periodic function) Taulin1umiiy T, fariu

4 LY @ v =2 Y o dy
P(t) 3QUAUNINY P(t —nT,) mﬂm@wamﬂanmmmmaﬂgﬂmmﬁums"lﬂmu
o«

R,(%) == Z R, (m) - IP(t)-p(tH-me),dt
b = -0

~00

o]
= TL Z R, (m) -RP(T—me)
¥ m= -0

(3.21)

(3.22)

1
nadumusathunmanunuduanesumawesdynin x@  Tagldns

o

a = 4 a g
waeyfS13 (Fourier Transform) Tuewnish (3.22) #afigdaumsaail

5,0 = =[p@l’s,

b

Taoh P dunsulasSivsnsudwesuves Ryt- mT)

5,00 = ) R, (m)-exp(- jomT,)
m=-o

na

R_(m)

Taoh o uazp’ Ao AuniSou uazAundvvesdygraaiudIny

(3.23)

(3.24)

(3.25)
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[+ o]
S, (f) = o'a2 +pn2 . Z exp(- jomT, ) (3.26)

m= -

LY

& ooy e
‘i]'lf’l’c'Tllﬂ']iﬂ'linWﬁi’Ji.l’t)l{ﬂiﬂ‘llﬁlﬂﬂ’)“]fﬂﬂ (Poisson Summation) FIUA1AIU

0 =¢]

Z exp(- jomT,) - ’_I‘l— Z 8(f-%n—) 3.27)
b

b
m= -0 m=-o0

Tae 8(f——Tr9—) Ao duNadNNTY
b
v ) +
aariudlovhaums (3.27) wazaums (3.26) unuasluaunisn .23) se'ldaunis
AU UNMUU A PRSUNIAY
2
(o3

2 a0
a 2 (YR8 9 _m
5,0 - | | i | P | E 575 (3.28)

me= -0

iissnindyanuatasangminnlslumsueganuuy BPSK way QPSK T

araey A a0 lﬂ' 1 s =1
autimiluiuy Antipodal Signal dafiaundowiiu o viemou Ifily
p’ - E{an -am} -0 (3.29)
2 2
Ga = E{a n} = l (3.30)

Weounuaums (3.29) waz (3.30) asluaumsn (3.28) vz ldqumsiangila

v
faee 1Tl

L
S, () = = PO (3.31)
b



20

A [~ a A o o da o PRy = vt t o
Tunsdif p) Wudyananduiaddmdouitivenddgamiy A wazniavify T,

LY a’: o @ o o [ ¢=”
AariuianduySiosues P eansouansldneil

P - AT, sinc(fT, ) (3.32.1)
sin(ﬂ:fI‘b )
sinc(fT, ) = T (3.32.2)

b

MINAUNMSIA (3.32.1) Fnsoudannuruuninmdnasusdevesdygnadenan ididu
2 N2
S,(H=A T,sinc (fT, ) (3.33)

v 4
NANNTT (3.33) TuNTaUTaIANURUIUU A naTuR189( S.(H) wummmmﬁme"lﬂﬁ

Normalized Amplitude (dB)
A
(an]

10* 10° 10°
Frequency (Hz)
(a) 2.56 Mbps
. 0
[as] B _
=
8 -20f .
=
Té‘ 5 i
< -40f N
g
S -60}
g {
(@] -
Z
_80 - 1
10° 10° 108 107
Frequency (Hz)

(b) 1.28 Mbps
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Normalized Amplitude (dB)
A
OI

-60 - .
-80
10* 10° 10 107
Frequency (Hz)
(c) 640 Kbps
0
a _ -
=
© 20 .
g
2 3 i
=
5 -0 .
o) - -
S
5 -60f -
E i i
(=]
Z
-80 Y 5
10 10° 10¢ 107
Frequency (Hz)
(d) 320 Kbps
0
a . -]
=
L -20F 4
2 R |
B
3 -a0f i
) B i
ks
=  -60F i
E
(=] o _
z .
-80 ' '
10* 10° 10° 107
Frequency (Hz)

(e) 160 Kbps

U 3.6 anumuunivaaaiuidwesdygnualiaeaauuuainug)
a) 2.56 Mbps b) 1.28 Mbps c¢) 640 Kbps d) 320 Kbps
e) 160 Kbps
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iofin1sandenasgiuues DOCSIS uaz [EEE 802.14 lddmualiidumenduves
Inssuniianuuy HFC Imsidndsdoyalugiuuy FDMA (Frequency Division Multiple
Access) Tusasidasniiuanastu  vngUit 3.6 %ztﬁu’inﬁ"mﬁuﬂmm%‘a“lumsdaﬁ'ngq,nm
wuudavifeziivanliiae uasythaside lobeyvssdyanameziiseiuiiqe devinluidam
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uaz IEEE 802.14 ?aqavlé'ﬁmuﬂ“lﬁﬁmﬁmsﬂﬁ”mwiqmﬂnm%’n‘umﬁayym?h Tagdmualily
RawmeSuuuaunasgnisalaane (Square-root Raised-Cosine) Safinanouaussduiadasay

v
mssie lil

(3.34)

b4
o

Taeh o def1lsooerianes (Rolloff factor) lufitiszimualifia iy 0.4

(MUNNTFIUVYDI DOCSIS)

- @ o da & 1y s
JINAUNTIN (3.32.1) TIWTDUTAINDABU TSIV iyﬂﬁiﬂWﬁ’dﬁ!ﬂﬁUNﬂﬂwmﬁﬂgﬂﬂ

na1lddsae il
P (f) = ATysinc(fT,)-S[g®] (3.35)
Tav  s[g®] fe msmlasySiwsnsuanesuveailaddu o)

Mnaumsh (3.31) aunsaudasnnumuinivanlnasuiiduesdyaudaunis

(3.35) WRasoluil

2
P, (f)l (3.36)

1
S (f) = =
O = 7

nnaumsn (3.35) 19Med9u FFT Tulysunsy MATLAB [9] Tumsdszuianam
Wiwsnsuavefuvesfladitu g  wmuunumileddu po flszuronaldluaumsi

(3.36) temanuruuniuanasumas (S 0) Feannsaudaslddagy
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Na.

10* 10° 10° 10’
Frequency (Hz)
(a) 2.56 Mbps

=i _

Na,

10* 10° 10 10’
Frequency (Hz)
(b) 1.28 Mbps

| | Na..
10¢

104 10°
(c) 640 Kbps

07
Frequency (Hzl)
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A | | /\h- i

10* 10° 10 10
Frequency (Hz)

(d) 320 Kbps

10* 10° 10° 107

Frequency (Hz)
(e) 160 Kbps

517 3.7 anumuuiualnaiuideesdyanaiilSuudsanlnasuudfianusa
a) 2.56 Mbps b) 1.28 Mbps c) 640 Kbps d) 320 Kbps
e) 160 Kbps
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= ) s lﬂ' s d’ IS 1] ar é ]
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wnsguidmuall Claifu 3.2 MHZ)
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4.3 NQUMITOMSBIADA10]
4.3.1 MInszaAIveINNNINAztiY tazaNuBuA NNhazTu

O U
v i g
a e [} a oo @ '
TagUnddudsdu 1 swmusesfinelugdvesilandumsnszoedivesnnuiing

i{lu(Probability Distribution Function) tagiafsuanumuuiuvesnuiieziiiu(Probability

b4
Density Function) fage 11l
F,(j) = Prob{ J<j} (4.1)

PG = TEG) 4.2)

A o

Tagh 7 fAedwsqu

i

i femnah

&

w A S Y ] (<
F,(j) feflandunisnssniedivesnnuiiezily

2o v [ [
Pj) AeflanguaumumiunIvztiy

P e @ ] o . ’
VNAUNIN (4.1) uaz (4.2) WFumsnsznedvesnnuiezitiu () Sanuonun

1 [~/ - o ] a0 Y ] =1 voar ¥ P b & o []
anuezilundulsgu J astadeonnnsamnuaiadi j  uazleangua iUy
' ’ 2 ' A o 1 =ty [} ' . . .
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= v s o P W A o a Lo @ ] [<{
N38NABNNEY YA P () Aedasimsnlasunasveslendunisnszarsarvesnnuurneilu

v ¥
NNAUANTAUB F,() NN F,(- 0) =0 10z Flo) =1 AU

P(j) 20 (4.3)

IP, Gd =1 (4.4)

a wa 7 o v ] I=7
Tasnaumsh 4.3) uag (4.4) duguauiidvesilessunnumuuniuanuiegiiy

-~ o Yo & o ] [ - | ] 24 (Y L4
maﬁuw"lﬂ'nﬁaﬂmummnmuuummmfuzL‘f]u%zmmuﬂmmmmsammuqumaua uag
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432 anuduRussmvesilsgu
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F (k) = Prob{ J<juaz K<k} (4.5)
a2
P (k) = 50— Fy (.10 (4.6)

Taen  Juazk  Aeddusqu

juazk fAemngh

s o ] <l ]
FoG, k) fodansumsnszeiodivesnnuuieziiusu
Py 1 ' ] < ]
PGk Aedenduaumiuniunnuhilusa
wn; o’ o ] [~ d (] t
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P (ilk) = —5:(7()— (4.10)
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P, (kl) = “E0 (@4.11)
WaLIINaUMS (4.10) 1ae (4.11) BouguU i amde U
B W= e < (4.12)

P, (k)

Fenaunsi (4.12) Nagueand

Fu)seu 1 uaz K eziSenduiludaszigeadia(Statistically Independent) Sdaitlsqu

¥ + ¥
Mag WianunerdeetuluFadadaas ldareaumsas 15

P (10 = BG) (4.13)
sutufounuasluaums 4.10) 314
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1 2
F(x) = ——= I exp| - | gy (4.22)
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'Main program
CLS
OPEN "COM1:9600,N,8,1" FOR RANDOM AS #1
' DIM TRACE#(401)
PRINT #1, "IP;"
PRINT #1, "TDF P;"
PRINT #1, "CONTS;"
PRINT #1, "FA 5SMHz;", "FB 45MHz;"
PRINT #1, "RL 55DM;"
LOCATE 12, 34: PRINT "Setup spectrum”
PRINT #1, "TS;"

'Download data

a$ = "C:\tc\com\"

INPUT "Output file =", b$

c$ =a$ + b

OPEN c$ FOR OUTPUT AS #2

FOR d =1 TO 20000
PRINT #1, "MXMH TRA;", "TS;"
GOSUB delay
PRINT #1, "SNGLS;"
PRINT #1, "TRA?;"
CLS
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BEEP
PRINT #2, "¥*¥¥kksokskkkokkokkkn,
PRINT #2," "; DATES$;" ";
PRINT #2," "; TIMES;" "

" ",
PRINT #2’ e sk ok ok sk sk ke koke e ok ok ok ok ok ok ;

FORI=1TO 401
INPUT #1, TRACE#(I)
PRINT #2, USING "### ##"; TRACE#(I)
PRINT" 7;
PRINT USING "### ##"; TRACE#(D);
NEXTI

BEEP
PRINT #1, "CONTS;"
NEXTd

CLOSE #1
CLOSE #2
END

'Delay

delay:

CLS

LOCATE 12, 28: PRINT "Waiting for download data"
LOCATE 9, 28: PRINT " " DATES

t$ = RIGHT$(TIMES, 2)

mm = VAL(tS$)

X=35

mml =mm + X 'set delay time
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DO
a$ = RIGHTS$(TIMES, 2)
bb = VAL(a$)

cc =mml - bb

IF cc > X THEN
cc=cc-60

END IF

LOCATE 15, 28: PRINT "
LOCATE 10, 28: PRINT "
LOOP UNTIL cc <=0
RETURN

;cc

"; TIME$
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2. Isunsudmiutusivsndeyalulamuna

#include<bios.h>
#include<stdio.h>
#include<stdlib.h>
#include<conio.h>
#include<dos.h>
#include<ctype.h>

#include<string.h>

#include<dir.h>
#define DTR 0x01 // Data Terminal Ready
#define RTS 0x02 // Ready To Send

#define COM1PORT 0x3F8 // Pointer to Location of COM1 port
#define COM2PORT 0x2F8 // Pointer to Location of COM2 port
#define COM1 0

#define COM2 1

#define DATA READY 0x100

#define FALSE 0

#define TRUE !FALSE

#define SETTINGS (0xE0}0x00]0x03|0x00)  //9600,N,8,1

/* Function prototypes */

void sendscommand(char*);
void initialize(void);

void capture(void);

void get_preamble(void);
void get_waveform(void);

void open_file(void);
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/* Global Variables */

FILE *fp, *pe;
int loop, data, status;

int far* RS232_Addr;

/* Determine port location of COM1. 0x40:0x00 = COM1 I/O port address
0x40:0x02 = COM2 I/O port address */

void main(void)
{
long int record;

long int loopm;

record = 0;
clrser();
open_file();
printf(" Enter your record :>>");
scanf("%d", &record);
clrser();
printf(" Initialize your scope \n");
initialize();
// delay(2000);
/I printf("%d\n", record);
/1 getch();
for(loopm = 0;loopm < record;loopm++)
{
clrscr();
printf(" Capture waveform from scope \n");
/l getch();
capture();

ifloop == 0) get_preamble();



get_waveform();
clrscr();
printf(" wait for download \n");
/1 printf(" %d\n", loopm);
// delay(2000); /l delay 2 s
}
felose(fp);

fclose(pe);

/***************************************************************************/

/* open_file is function with used to create file output to save data  */

/***************************************************************************/

void open_file(void)

{
char input_file[100];

chdir("\\tc\\com");

printf(" Enter your file name(c:\\tc\\com\\) :>> ");

scanf("%s", &input_file);

if(((fp = fopen(input_file, "wb"))==NULL))
printf("Cannot open this File '\n %s\n", input_file);

if(((pe = fopen("get_pre.dat”, "wb"))==NULL))

printf("Cannot open this File \n %s\n", "get_pre.dat");

/***************************************************************************/

/* 1initialize - this function initializes both the interface and the  */

/* scope to know state. */

/***************************************************************************/

void initialize(void)

{
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/* initilize serial com port in 9600:N,8,1 */
RS232 Addr = (int far*)MK_FP(0x0040, COM1PORT);
bioscom(0,SETTINGS, COM1);

/* sends commands to intialize scope */
sendscommand("*RST\n");
sendscommand(":ANALOG1:PROBE x1\n");
sendscommand(":ANALOG1:COUPLING DC\n");
sendscommand(":ANALOGI1:RANGE 8e-3\n");
sendscommand(": TIMEBASE:RANGE 50e-3\n");

/***************************************************************************/

/*  capture - this function prepares the scope for data acquisition ~ */
/* and then uses the DIGITIZE MACRO to capture some data.  */
/***************************************************************************/
void capture(void)
{
sendscommand(":STOP\n");
sendscommand(":ACQUIRE:TYPE NORMAILWn");
sendscommand(":ACQUIRE:COMPLETE 100\n");
sendscommand(":WAVEFORM:FORMAT BYTE\n");
sendscommand(”:WAVEFORM:POINTS NORMAL\n");

sendscommand(":DIGITIZE ANALOGI1\n");

/**************************************************************************/

/* get preamble - this function used to get preamble of wave data  */

/**************************************************************************/

void get_preamble(void)
{

int out;
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char buffer{1];

out =0,
sendscommand(":WAVEFORM:PREAMBLE?\n");
for(loop = 0;loop < 86;loop++)
{

outportb(*RS232_Addr+4, DTR|RTS);

status = bioscom(3,0,COM1);

if(status & DATA READY);

out = bioscom(2,0,COM1);

buffer[0] = out;

buffer[1] = 0;

printf("%s", &buffer[0]);

fprintf(pe, "%s", &buffer[0]);

if(loop > 3){if(out == 10) goto exit;}

exit:

/***************************************************************************/

/* get_waveform - this function used to receive wave data form osc.  */
/* and save it to computer. */
/***************************************************************************/
void get waveform(void)
{

unsigned long point = 1900;

int out;

float outl;

char buffer{1];

out = 0;

clrser();



printf(" wait for download \n");
sendscommand(":WAVEFORM:DATA\n");
for(loop = 0;loop < point;loop++)
{
outportb(*RS232_Addr+4,DTR|RTS);
out = bioscom(2,0,COM1);
data = toascii(out);
buffer[0] = data;
buffer[1] =0;
outl = out;
if(loop > 20) {if{out == 10) goto exit;}
/ printf("%f ", outl);
if(loop > 9) fprintf(fp, "%f ", outl);
}
exit:
fprintf{fp,"\n");
sendscommand(":RUN\n");

/***************************************************************************/

/*  sendscommand - this function interface to the RS232 port */

/***************************************************************************/

void sendscommand(char *string)

{

int i_string, 1_string, loop;

1_string = strlen(string);

for(loop=0;loop < 1_string;loop++)

{
outportb(*RS232_Addr+4, DTR|RTS);
status = bioscom(3,0,COM1);
if(status & DATA_READY);



i_string = *(string-+loop);
printf("%s\n", &string[loop]);
/' getch();

bioscom(1,i_string, COM1);
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function [ber, power] = ber_loop(para, cnr);
ber = zeros(12, 1000);

s = zeros(12, 1);

ome =1 bar(para),

powerl = powerdB(ome, cnr);

power = 10*log10(powerl);

fori=1:12
[ber(, 1), s(i,:)] = ber(para(i, 1), para(i, 2), para(i, 3), cnr);

end
figure(1)

forl=1:12
loglog(cnr, ber(l,:)), axis([1e-1 1e3 1e-8 1]);
hold on

end
figure(2)

semilogy(power(1,:), ber(1,:), '-");axis([-30 10 1e-8 1]);
hold on
semilogy(power(2,:), ber(2,:), ":");axis([-30 10 1e-8 1]);
hold on
semilogy(power(3,:), ber(3,:), '-.D;axis([-30 10 1e-8 1]);
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hold on

semilogy(power(4,:), ber(4,:), '--');axis([-30 10 1e-8 1]);
hold on

semilogy(power(5,:), ber(5,:), '-");axis([-30 10 1e-8 1]);
hold on

semilogy(power(6,:), ber(6,:), ':");axis([-30 10 1e-8 1]);
hold on

semilogy(power(7,:), ber(7,:), ™-.");axis([-30 10 1e-8 1]);
hold on

semilogy(power(8,:), ber(8,:), '--");axis([-30 10 1e-8 1]);
hold on

semilogy(power(9,:), ber(9,:), '-);axis([-30 10 le-8 1]);
hold on

semilogy(power(10,:), ber(10,:), ":');axis({-30 10 1e-8 1]);
hold on

semilogy(power(11,:), ber(11,:), '-.");axis([-30 10 1e-8 1]);
hold on

semilogy(power(12,:), ber(12,:), '--");axis([-30 10 1e-8 1]);
hold off
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dB =-80: 0.01: 9.99;

[dB, f x] =im_noise(1.5, 0.15¢-3, 4e-2, dB);

figure(1);

plot(dB, f _x,'k"), axis([-70 10 0 0.06]);

hold on

plot(x_axis(1,:), nor640k(1,:), '0"), axis([-70 10 0 0.06]);

%y = nor2_56M(1,:);

%x = x_axis(1,:);

%break

%%% %% %% %% %% %%%%%%% ¢ _min %%%%%%%%%%%% %%

sum_d=0;

fora=1:80
y = nor640k(1, a);
x=x_axis(1, a);
%y = y(L,a);
%x =x(1,a);
dpre = 1000;

for aa = 1: 9000
yy = f_x(1, aa);
xx = dB(1, aa);

d = sqrt((x-xx)*2 + (y-yy)*2);

if d <dpre
dmin = d;

end

%dpre = dmin;

dpre = dmin”2;
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Y%pause
end
%a, dpre
%pause
sum_d = dpre + sum _d;

end

sum_d
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Abstract

This paper investigates the effect of impulse noise interference
on BER(Bit Error Rate) performance in the return path of the HFC
Network, Noise data in the return path is collected from a HFC
network and analyzed for BER with reference to class-A impulse noise
model in different frequency band at different time. An QPSK
modulation scheme is assumed following the DOCSIS(Data Over Cable
Service Interface Specifications) standard. The result indicates an
inverse proportionally between BER and CNR. BER performance is
better in the high frequency band (14-41 MHz) than the low frequency

band (5-14 MHz) due to lower impulse noise.
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