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ABSTRACT

Recently, there has been much interest in orthogonal frequency division multiplexing (OFDM) for future digital
television broadgasting systems. The OFDM systems are based on the transmission of a given set of signals on
several orthogonal subcarriers. As compared to single cartier systems, the OFDM systems provide an advantage of
being more robust in applications involving channels affected by severe multipath propagation, such as in mobile
communication systems. However, in the radio systems it is also important to consider distortion introduced by
high power amplifiers (HPA's) such as traveling wave tnbe amplifier (TWTA) considered in this paper. Since the
signal amplitude of the OFDM systemn is Rayleigh-distributed, the performance of the OFDM system is
significantly degraded by the nonlinearity of the HPA in the OFDM transmitter. One way of compensating
nonlinear distortions is to exploit a predistorter in the transmitter in front of the HPA. In this paper, we propose
a new predistorter design technique for OFDM systems based on the fixed point approach. The predistortion is
accomplished by regarding the compensation of the nonlinearity as a fixed point problem, and the predistorted
signals can be iteratively determined by the contraction mapping. The proposed predistorter wutilizes identical
processing units, resulting in implementational simplicity. Computer simulations on an OFDM system under
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AWGN channels with 16-QAM modulation scheme and modulator/demodulator implemented with 512-point
IFFT/FFT, demonstrate that the proposed predistorter achieves significant performance improvement by effectively

compensating for nonlinearity introduced by the TWTA.
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D Spa (2 F up, Vi)

(A-3)

% A7 s B smc® BA $F71Y] BF
o5 FAd &3 AAHE FEelet

99 27] [¥E w(hE ¥ o, AU A"
SHE719] RMEAIR]L A (12)4 ofefel o] oA &
LikiAdd

P(x()) = x(D) + c- (gu(h — N(x(D), D) (A-4)

A& xHol| dis] norme olalel 7EL L,-norm
o2 AeskAt

lal*= [ l(o1 (A-5)

wlebr], 1¢]9] (L,-nom sensecl|A) A=z wE
27 94" AE «Hek vl el ol Ao
AR

(Ex) = POWE= i+ e+ (gu— N(0) = y— - (gu— NGO

= [TixD = NG(d, = [0 — c- N(D, D"k
(A-6)

A (A-3)2Z X

(1= S * (x(8) — D) = [(8 — ¢+ N(x(B), )]
—[3(8) — - N(B), ]
< (1 csmn) - (2() — H(D) (A-7)

o] Hlug,

T2 — ¢+ N(x()), 0] — [AD — e N((8), D]l

< max{|l — ¢spul, 11 = CSmaxl} * 12(H — (D]
(A-B)
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EE/AA WY 7k A RS 0] 43 OFDM A28 ulAls o= wap

7} s, A=
NA(xy — PONE = f_: (max {1l = e5mal, 11 ~ c5mmel})?
-l D) = W DI de
= (max {1 = ¢5mal, 11 = €5mmel})? * llx — ¥II?
(A-9)
o] ®r} w9 Alojla
r(e)=max{|l — cSmnl, |1 — €8pmml} =1 — ¢35l (A-10)

o AslER, A4 o7 oklel 2AE VR He
2] 1] &3l P( - )7} contraction mappingo] Hr}
0= ro=ll—cs| ¢ 1
-1 < 1=-e¢s¢1
0<¢es<2

0< c< % (A-11)

5719 FAd A s spa 7t HAE
UE S A A-10& sl 4] (A-)E 7}
A w2 A A e Ao oF olde} 7
o] Ax# vk ol 2 A-1L oY
Smin T Smax (0 < Smin < S )l B 7 (OF 2
PrE EAR adelck oy gL Azt
11— cSmal T 11 = comal & RS, AHL 2(0)
£ ek

r(0E HiBshe a4e] oF e oAk S

¢"=arg min, 7(¢) (A-12)

A, 2 F A 0 -esmd® -1 —esy)
2] wA oz YE| olule} o] Falal 4 Qe

C=—_a (2 (A-13)

Smin T Smax $

33 A-1 c8 i) TE y ()Y BA.
Fig. A-1 An illustration of ¢ vs. ¥(¢).
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E el e
<FF4] Eol CDMA ©]5-84 A~

2 4 2k(Sungbin Im) 34

19643 2% 114 A

1995\ 94~ @ SAEhaL A B EAAMA AR
Al

<P ol BAAIZAlE

AEAIE =] A23Y A9BE =

4l 2 2KYoan Shin) AE

19653 14 19 A

1994 9~ : palefelw A B EAR AT

e

<F@A Fob CDMA ¥ cigulgal o)F%A A
28, BAXlEME (i AHA
A% vy Ad uah, A=
%olg g 4

YAl A3 ANE A
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