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System Configuration and Performance Evaluation for

A Novel CPCI-OFDM Using Circularly Polarization Wave Characteristics

Sam-5Su Kim

Department of Telematics Engineering
Graduate School

Pukvong National University

Abstract

At present, the need for a wireless spectrum has increased dramatically due to
the rapid growth in wireless mobile communication. Though established
communication type was limited to transmitting voice and simple messages, recent
communication type even supports animated images and wireless Internet service.
Therefore, in order to provide rapid and high-capacity information to a great
number of users simultaneously in the limited wireless spectrum, we need to
develop an effective way of sharing this limited spectrum .efficiently. For this
reason, much research has been being conducted on wayvs of both using the limited

bandwidth efficiently and transmitting data in high-speed and with high efficiency.

The OFDM is a special case in multicarrier transmission, where a single data
stream i1s divided into many subcarriers and transferred in a parallel way. In this
paper, the way to reduce PAPR was studied through applying CI (Carrier
Interferometry) signal to OFDM system, which is the standard of high speed

wireless LAN, where a single data stream is divided into many subcarriers and



transferred in a parallel way. OFDM signal consists of a number of independently
modulated subcarriers, which can give a large PAPR(peak-to-average power ratio)
when added up coherently. A large PAPR brings disadvantages like an increased
system complexity and a reduced efficiency of the RF power amplifier. As shown
in the simulation result, the CI-OFDM system using CI signal showed more than
4[dB]™5[dB] of improved system efficiency than the existing OFDM system on
AWGN or Raleigh Fading channel. Besides, it was proved that the PAPR in
CI-OFDM decreased to a large extent the average and maximum PAPR in the
existing OFDM. In addition to this, it was worthwhile to note that CPCI-OFDM
using circular polarization, which restrains to receive reflection wave of odd-time

reflection waves has improved the BER of the system to a great degree.

Therefore, if the CPCI-OFDM is applied in oncoming wireless multimedia
communication, it will make it possible to achieve not only high-speed data

transmission, but also high—-performance communication.
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3.2 CI-OFDM AlA "o 54

3.2.1 PAPR

PAPRelgt Hdl A=d) Add=e vlE 9wttt OFDM A& e
PAPRE o2t 2ol vebd 5 gl

max ¢, 7] HI*

PAPR= 2
mean ¢ 71s(H] (3.6)

OFDM# CI-OFDM¢| #Hvt d¥ e o33 2o

Pmean:NPU (37)
714 Py = e vk i Ag oz thgw g
1 42
=+A
Fo= g A (3.8)

_22-



1
2 (3.9)

A AEE 29FE 5A4E Zet A (33)9 Ao dEHol 4G4 AU
Rhd ol dg o] Fro o), gvstd, ALE k7 Ao dE ez veld o A}
2 o) dEe Haxz eyl wielch webd OFDM HiidHro
CI-OFDMe] #Hdjd&o] A velve CI-OFDMe Hd d¥H2 g3 2
o] xPHEH

(% max g ¢ 7| s( l‘)|2)
<N

PAPR o1 oppy =
CI= OFDM NP, (3.10)

322 35 29 EY] 2§

FHEA AL NG S4E el Serigey 9w A0

92 5ol Qo ol ® AetvHEL Ade W gRezyy

ng

M

ol A= A AAF =23 (power delay profile) 2F-E 312 4 STt

rlo

FAME AZEAAZ e A A REAAE U Ao2H AP



A AEH A5e HA HAEE veEle= F23% Jetvgolu)
N7 r=0olA AR AND7F AEEATR, $U45 AnE GE A%
ol Uehulol A,
A= 24,80t T) (3.11)

A7l A wd Adtel 2 F& Ushiie, A & A F2A sAE |

Aol A7lE vepdv a2 T A 429 AAAE Yedg. o

A9 QEE £ Ad A TE FBLEFE HDS AD R¥ o] 9
el 1 542 v & glom 27 thg 43 2ol vehd,

1 —_—
(1) = exp(— T/ )’ (3.12)

or=VE[TH-E*[T] (3.13)

g, T=ELT]= [ TaT)dTe 5 ELT*1= [ T*NT)dT og.

g9 4 (312% BIISZRH JBxe FA AD A% T FobAn

2
2

SFEUESTE p(T7F AokAd AZAA E4F ork A 2 o 7 A
sl

4~6Upthe) FTEE Agets A9 shbel AR deldel A7

et oF 0ns A2 vEd ok ey A¥aE AREE G el 7 v

_24_



>
>
&
1o
of
o
o
2
2l
ol
o,
&
>
)
2
i)
-

W ®e o 45m AEE A2AW £ A A0E e Ao
M-PSK %42 o] 8% OFDMe d%% r3t BT we 242 g 43
2

R=1log ;,Mx1/NT N

(3.14)
W= fy-1— fy+26=(N-1)/NT+26 (3.15)
w4 OFDMe] 9 Z g8 = o3 o] Fafzu
R log .M
=W T TQ-1/N)T, + 20T, (3.16)
A7ld A s Hwrgde ©E gEg Yehe Ao2d o8 A3 2o
Zojzitt.
8= (1+ a)/2NT, (3.17)
T oo HFubks

3t9] roll-off Q1A}oltt, wpepa] of o 3
o] et & <t}

_25_



B M
7= log, T 47N (3.18)

el agsie] 5 No| ALFE OFDM A2de) g% age 37}

§7 =k 2eu Asge RETFIAA 1A E AelE delE 58e o

& A3k o] e £
_ ﬂ _ 10g2M
T W T (U-1/NT,+ 26T+ Gl (3.19)

A7)l N GI £ BETFIY A7|E UEAT 99 Ho2RE B3PI
Zol2 Ao sw @52 AFAA YAE FRe FES & & Aok tE

o] OFDM Al ="l BEzke] Zole dA ZH Ao oF 25%7HA] 24| 8

A A o]RAe A T F71E wFI F F AAEH AREHA

_26_
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5.2 CI-OFDM A28 A% 34
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