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ABSTRACT In this paper, 16QAM techniques are described. The evaluated error rate performences are shown
in figures as parameters of carrier-to-noise power ratio( CNR), carrier-to-interference power ratio(CIR), impulsive
noise index, and Gaussian to impulsive noise power ratio. Also, the error rate performances are measured experi-

mentally by hardware system and compared with the theoretical results.
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21 16 QAM wave form(time base 0.2mS/cm). 28 2 Gaussian Noise wave form(time base 0.5mS/cm).
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it)=Idcos (2 nfct+4) (3)
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HE 1 Noise Level to Attenuator by the Level meter.

Attenuat or(dB) Level (dB)
G§u§sion Impulsive Noise GaUSSj.Oll Noi§e: (Gaussian + Im
oise A= 1 A=01 | A=0.01 Impulsive Noise pulsive Noise)
28 31.4 37.6 31 —65.2 —63
27 30.3 36.4 29.8 -64.2 —62
26 29. 1 35.2 28.6 63.3 60. 9
25 28 34 27.4 -62.3 ~59.9
24 26. 8 32.8 26.2 61.3 ~-58.8
23 25.7 31.6 25 | —60. 4 ~57.8
22 24.5 30. 4 23.8 59.4 ~56.7
21 23.4 29.2 22.6 -58.4 ~55.7
20 22.2 28 21.4 “57.5 ~54.7
19 21. 1 26. 8 20.1 —56.5 ~53.6
18 19.9 25.6 18.9 ~55.5 ~52.6
17 18.8 24. 4 17.7 —54.5 —~51.5
16 17.6 23.2 16.5 -53.6 —50.5
15 16.5 22 15.3 ~52.6 —~49.4
14 15.3 20. 8 14.1 51.6 ~48.4
13 14.2 19.6 12.9 50.7 ~47.3
12 13 | 184 1.7 49.7 ~16.3
112 17.5 10.6 | -48.8 ~45.4
10 11 | 165 9.4 47.9 —44.5
9 10 | 155 | 8.3 47 435
8 9 | 14.6 7.1 16 42,5
7 8 . 136 6 —45.1 -41.6
6 7 127 4.9 44.2 ~40.7
5 6 | 1.7 3.7 43.3 39.8
4 5 10.8 2.6 42,4 ~38.9
3 4 9.8 1.4 41.5 37,9
2 3 8.9 0.3 -40.6 -37.0
1 2 7.9 -39.6 ~36.0
0 1 7 -38.6
0 6 37.8

% Qutput level
Gaussian Noise; 0 (dBm)
Impulsive Noise A= 1, 0.1; 1 (V), A=0.01; 5 (V)
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H 2 BER (Gaussian Noise) by performance test.

Carrier to Noise ratio(dB) Bit error rate
16 1.65x10°°
17 8.38x107*
18 3.04x107°
19 1 x107°
20 2.37x107*
21 1.33x10°°
22 2.5 x10°*
23 0

H 3 BER(Impulsive Noise, A=1) by performance test.

r=1 r=o.1
CNR((D BER CNR(B) BER
19.5 1.4x107° 18.4 1 %107
20.5 5.2x107* 19.6 3.5x107°
21. 4 1.5x107" 20.5 1.6x107°
22.5 1.6x107° 22.5 1.1x10°*
]

¥ 4 BER (Impulsive Noise, A=0.1) by performance test.

r=1 r’'=0.1

CNR (dB) BER CNR(dB) BER

22 6.2x107° 20.6 2 x107*
24 1.4x10°° 23 1 x107°
25.7 1.7x10™ 25.7 5.2x107°
28 1.5x10°° 28 1.7x10°°

¥ 5 BER(Impulsive noise, A=0.01) by performance test

r =i r=o.1 I'=0.01

CNR(@B) )] BER [CNR(B)| BER |CNR(B)| BER

18.3 [6.2x10%" 14.5 {1.4x107°| 12,5 |3.3x10"
205 |1.4x1077 17 35x107*| 16 3 %107
23 1 <107 19.5 [3.5x107° | 20.5 |[2.2x10"
26 8 =107 25 |1.6x107| 25 1.4x10"
28 52107 28 [6.5x107°{ 28 |6 x107°

o N e e

¥ 6 BER(Cochannel interference) by performance test,

CIR (dB) CNR (dB) BER
20 18.7 8 x107°
20 17.4 5.6x10"
20 20.1 2.5x107°
20 21.8 9.2x10"*

(CER) & &4t zto|o %10~12%= CPU-6502
A

of ot A HelK-& A4 gholcl
V. WESRERSL O|B2t2te| Lesg a5t

3 4o A 16QAMIE 7T 7H- -2,
B3 A—Ade] T s o o HEKE
HHEs et A4 shebule BB HXHE H
WEB N (CNR), B ¥ A—ad THE

DR

B 7 CER/(Gaussian noise, Z ~80A) by performance test

CNR(dB) BER
17 6.2x10""
18 1.9x10?
19 2.6x107°
20 3.1x10°°
21 1 x10°*
22.4 010

2n
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E 8 CER(Impulsive noise, A=0.01, I'"=0.01, Z-80A)

by performance test.

CNR(dB) BER
21.2 7 %1077
23.5 7.2x107"
25 7.8x107"
26.5 5 %107
L 28 6.8x107*

HE 9 CER(Cochannel interference, Z —80A) by performa-

nce test.
CIR(dB) CNR(dB) BER
20 20.5 4 x107°
20 21. 4 1.3x107°
20 22.2 3 x10°®
20 22.8 1.5x107*

H10 CER(Gaussian noise CPU-6502) by performance test.

CNR(dB) BER
18 4.5%10"
19 1.1%10°?
20 3.1%10°°
921 4 x10*
22.6 0

H1N CER (Impulsive noise, A~ 0.01, I'" =0.01, CPU -6502)
by performance test.

CNR(dB) BER
20 1L.6x107"
22,7 1.4x10"
25 1.8x107"
26.5 9 x107*
28 3 xX107?
212

H12 CER({Cochannel interference, CPU ~6502)by perform
performance test.

CIR(dB) CNR(dB) BER
20 20.5 1.8x10°*
20 21.4 9 x10°°
20 22.2 3 x10°°
L 20 22.8 1 x10°°
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