ghigla abutal s =) #1209 R3Z, pp. 245~250, 2005 (ISSN-1598- 5725)
Journal of Korean Navigation and Port Research

v
A4

PAR A Z7|¥& %83 COFDM A|Z=El

Lo

MENZ - LB - Eeefens

N e LSt LR e [ LA R PR P S

A study on Performance Analysis of COFDM System using
PAR Reduction Method

Tuae-Kvung Sung* - Dong-Seek Kimx - Hyung—Rae Cho*

«(rraduate school of National Korea Maritime University, Pusan 606-791, Korea
wxDivision of Radio & Information Communication Eng., National Korea Maritime University, Pusan 606-791, Korea

2 2 ¥ =FoAliz OFDM Al=sle] ¥A7 e A9 a gliz $adhe] sl29¥ o Hitd#u](Peak to average Power Rate ; PAR)
#dste] B38¥ OFDM (Coded OFDM) A2281% A A8kaL PAR H737]HE& AHE-8te BER (Bit Error Rate)¥ SNR (Signal to Noise

Ratio) ¥+4% g7hslsdul. waubaol whit A @7 95k M-ary PSKeF M-ary QAM % ’51'3: v usleda, 1 Zjiﬂr 16-PSK$} 16-QAM
o] Aol 9-FatA vebdtl =3 16-QAMel 16-PSK #21 B t}l 10-32] 23pH QoA 2 H 53 AES Boew, Peak Power
Clipping 7]¥lol| M3z oF 5dB AX 43 %% 2y

#MAE0! : OFDM, PAR, Coded- OFDM

Abstract : In this paper, considering PAR of transmitter which is pointed out OFDM system’s problem, we designed Coded OFDM
(COFDAM) system and estimated BER and SN using PAR reduction method. In order to evaluate performance, we compared M-ary
PSK (M ary Phase Shift Keying) with M-ary QAM (M ary Quadrature Amplitude Modulation). In result, performance of 16- PSK and
16 QAM came to good. Moreover, 16 QAM showed better performance of about 2 dB in 10-3 error probability and performance of about
5 dB in Peak power clipping than that of 16 PSK.

Key words : OFDM, PAR, Coded OFDM
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e "wyem 7]EA AAE WHER clipping, block

OFDM (Orthogonal Frequency Division Multiplexing) Al coding, phase rotation(SLM/PTS)71 ¥ & o2 & & vt
AEL =0 Aesn W fjdZ 45 WA Ba oy 28 e 4 dA(threshold) Bt 2 A5 E bl
GEAE dolqd Ay, s g R ol Aol viste wWe R 1 A ek Y ¢ (out-of-band) 314 3}
A3 3548 1A 1L2 JEEES02.11a, IIPERLAN/29} 22 e W(in-band) $j=re] @st2 2 252 E2o] #slHr}

[e]
B A LAN(Local Area Network)®l I3 2|4t} DAB (L, et al, 1991). Block coding 7182 PARS 3 dB ol &
(Digital Audio Broadcasti ng), DVB T (Digital Video A|g3 3k ofe} A5 9] of5te] glat, &9 T3t 7] o
Broadcasting -Terrestrial) %< ARE iz ZAukalolth  Fof Magic WANDel o] &3t} 28 F 3 S(code rate)#
(Cimini, 1985), (Biﬁgham 1990), (Nee, 2000), (Sari et al., WA &(bandwidth efficiency)e]l @3] wro}x|ir H-yif}
1995). 1efv} OFDM Al =¥l 4% Addgel uel 3 o #7F 371855 A=) AFder S7kehs g3l o
el 2d 74 (Adjacent Carrier Interference ; ACI©l  THWilkinson, et al., 1995), (Ochiai, et al,, 1997). 33 $4
A wEgE ot ohugl W Rakdals o]g-3 WE dlo]  o]&3h: W] F 4, SLM 7[HL2 TS R o] 4
B A ubgold & PARS HdsH ol#d E& PARS 4 AlEEE F3ko] o] FolA] 71 22 PARE Zi= vl

m[o

7tz A %7 W4y HPA (High Power Amplifier) & $33F A#~5 Aeste] st whalolal, PTS 7192 —?‘J%fﬂr
WO uAg gheto]l MASHA WO RS AA ARA E oF Ny FEE(sub-block) 2. U] e PARY A
K= %7F HEE #H A9 rotation factor® F3}] Zd—é‘s}"r i
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Fig. 1 Block diagram of OFDM system
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Table 1 Simulation used COFDM parameters

Parameter Value
Modulation M-ary DPSK, M-ary QAM
Coding Turbo Code
FFT size 2,048
Number of carrier 800
Guard Time 512 Samples (25%9%)
Guard Period Type Cyclic Extension

Table 2 Timing related OFDM symbol parameters

Parameter Value
Number of data Subcarriers 300
9765.625Hz(=20 MHz/2048)
1024 4 1/ 4 g)

1024 /AS‘ ( T SIGNALXS)

Subcarrier frequency spacing
IDFT/FFT Period
Header

Duration of the Signal
BPSK-OFDM Symbol

Guard Interval

128 115 (T sionar)

256 ﬂS( T g/ V)
1024 l[s ( T GI + TFFT)

Symbol Interval

.23 COFDM Al 2=¥le] A5 84

Table 3 Bit rate related OFDM symbol parameters

Data Rate | Modulation 8(12%31(\1/[ bsl;inll:)): Cl)jlflt)?\/[blstjzn]?g(r)l
6.25 Mbps BPSK 800 800

125 Mbps QPSK 1,600 1,600
18.75 Mbps 8-PSK 2,400 2,400

25 Mbps 16-PSK 3,200 3,200
31.25 Mbps 32-PSK 4,000 4,000
375 Mbps 64-PSK 4,800 4,800
43775 Mbps | 128-PSK 5,600 5,600

50 Mbps 256-PSK 6,400 6,400

: o mpsx:

L0 16QAM
-&~ Lzded 1BPSK 1
-gp Ceded 160AM

o 5 10 15 23 pi] 3
Charnel SHR [gB}

Fig. 4 BER characteristics of 16-DPSK vs. 16-QAM of
COFDM/OFDM

- T
0. B4PsK
-8 B4CAM
o -2~ coded BAPSK 4
o 8- coded BAQAM

o] 5 10 15 3 25 Eal
Channe! SNR [dB)]

Fig. 5 BER characteristics of 64-DPSK vs. 64-QAM of
COFDM/OFDM
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