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ABSTRACT

The OFDM with LS signal detection performs
worse in fast time varying channels as the channel
matrix has higher chance of becoming ill-conditioned.
Various regularization methods are applied to avoid
performance degradation in LS signal detection. In
this paper, we proposed a CGLS method with the
stopping criteria imposed by the characteristics of the
modulation method, which shows performance
comparable to that of the optimal LMMSE.
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Fig. 2. Distribution of the condition number of the
channel matrix
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Fig. 3. CGLS with the proposed stopping criteria

www.dbpia.co.kr



=524 A A OFDMS 918 ok3kel LS AlsaE

u:

LS &A1) AwuAAle] CG WAlS 243k 71 o
ARog TR o7 gdeiA e mkEge ko
Ado] Aol & g8k v

WA S0 Sl AR sle) 2 AAF
P H

o2 A f3k= ] x
Il x* I 2= No?o] €k x¥ ] norm | x™ Il 3= &
7t kel weh AsdeR s we
I x® 115 gkol No>2 dejriwd As)e Zx)gc)
e s x*R SRS AteE A% SEA
Ihx* 13 ofn] 3|7} N == 4%
I 02— | x® [ 27} 7154 e olalrh =7 Al
o AR AR AEA] s)Ee] A4%
CGLS dae]5s 13 3ol AAskdrh

*
2
k)
<%
X
ot
o

N

N=256, L=2, f,=0.5, n=10"*, QPSK ¥z
] OFDM A]2~Hle|| th3sle] 415715 WH4]e] BER
& 18 4e AT sl A} A1 =EA
ZLS) SNR¢| Z7}s| % A]~#l¢] BERS W
WA= A] ek} Tikhonov 2F4 3} ¥lAlellA] wji7))
N =102 10"% 10 "2 A3 A% sigsh=
SNRef|47t Ad5o] 2= 3}k=]n] t}E SNR W9

| A= AdsAst EAEck Ak 2 eSS o4
nedsle] A& ZAg Z-LMMSE) 24

°] BER Aes 5 & vk =l ARkt
CGLS H}A9] 7%~ dub el SNR H¢]ell4] LMMSE
of ZA3h= BER A%< A< 4 gltke=10"%). A

>

H}-

o

A

1

=
q

il

317 &’o
—l>‘ N l"lO [«

=
A

o 2

SEEY

l

10}

BER

107}

——1LS

—a— 2= 102

—<— 2= 107

—=— 2= 10"

—&— LMMSE

—E— Proposed GGLS
T T T

107}

107

o 5 10 16 Z‘D 2'5 SID 3‘5 4‘[1 4'5 50
SNR (cB)

J8 4. o8] 7x] AlEA%E wH)e] BER A% Blal

Fig. 4. BER performance comparisons of various signal

detection methods

I 1 sSE

[ ]Pmposed GGLS

Elapsed Time {msec)

0 10 20 30 40 50
SNR (dB)

T2 b, AlsAdEel s AL vlal
Fig. B. Comparisons of the computational complexity of
the signal detection

¢kg+ CGLS W23} Tikhonov 43}t HF2(LMMSE)
o] AxkEE AlFHZE N Q¥ AP E vl
slo] 18 5¢l EABKICE 20dB ©)8le] SNRelA=
Afo] zrlol| FAEE vlEg7E S718ke] Akt
CGLS9| Alteo] =z 7hagich AEH o= Ak
CGLS Wl zZAl 74 AREReRE 339
LMMSE®)| 4%+ BER 452 95 5 glck ¢ks

q
—

o

SNR #Hgellxl= CGLS®] 7157 eo] Fg3tel Jak<
P = glew olell tigk F7h4gel A7 stk

References

[11 A. Bjorck, Numerical Methods for Least
Squares Problems, Philadelphia: SIAM, 1996.

[2] P. C. Hansen, Rank-Deficient and Discrete
1ll-Posed Problems - Numerical Aspects of
Linear Inversion, Philadelphia: SIAM, 1998.

[31 D. Lim, “Performance improvement of low
complexity LS channel estimation for OFDM
in fast time varying channels,” J. IEEK, vol.
49-TC, no. 8, pp. 25-32, Aug. 2012.

[4] D. S. Watkins, Fundamentals of Matrix
Computations, 3rd Ed., New Jersey: John
Wiley & Sons, Inc., 2010.

[51 T. Hrycak, S. Das, and G. Matz, “Low
complexity equalization for doubly selective
channels modeled by a basis expansion,” [EEE
Trans. Signal Process., vol. 58, no. 11, pp.
5706-5719, Nov. 2010.

85

www.dbpia.co.kr



	고속 시변 채널 OFDM을 위한 안정화된 LS 신호검출

