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A New Channel Estimation Method Based on Continuous Pilot Channel
with Regression in LAS CDMA
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( Bejing University of Posts & Telecommunications, Beijing 100876, China )

Abstract:  For downlink transmission, known pilot symbols are usually used to evaluate the channel characters through the conr
mon pilot channel. Comparing to traditonal CDMA, LS spreading codes in LAS CDMA ( Large Area Code Division Multiple Access)
have IFW (Interference Free Window) . Thus when pilot symbols are used, AWGN (Addiive White Gaussian Noise) is the main obsta
cle to the accuracy.To suppress the noise degradation, in this paper, a new channel estimation method for LAS CDMA system is intro-
duced. In the proposed method, the channel cefficients obtained through common pilot channel are first fed to a regression process and
these updated coefficients are then for the corresponding data symbol recovery. Linear and nonlinear regression schemes are both corr
sidered according to vehicle speeds and regression process lengths over the ITU- VA channel. Smulation results prove that this method
can improve the channel estimation accuracy and system BER ( Bit Emor Rate) performance greatly.

Key words:  LAS CDMA(large area code division multiple access) ; channel egimation; linear regression; nonlinear regressibn

, CDMA ; ITG VA 5 LAS
CDMA , CDMA BER .
N s R 1- 2dB.
; CDMA 2
[ LAS CDMA LS 1
’ : ws(t)=ds(t)es(t)+ p(t) e t) (1)
(Interference free window) . , LAS CDMA 1
o »ds (1) BRSHIES p()
’ ’ ' sp(t) o) i?g
CDMA , L C(t) LH1E5T dfn
’ Cp ( t) n(f)
3G CDMA ,
[2]
LAS CDMA ,
Bi1 RgsR
. L
: o, h(l:m)= 2ohi(m) (1 k) (2)
k=1
: 2003 05 06; : 2005 03- 15

(:No..6931050)



2005

n(m) ,

1248
L ,m y , ,
s hi(m) m, k 1
( Rayleigh) . hi(m) ,
r(t)=wy(t)* h(t)+ n(t) (3) 321 [2]
n(t) AWGN. N k he(m) 1Sm<N, k
3 =12, .. L Ri(m),
%k(m): apm+ bk 1<m<N,k: 1727 ...,L.
(3) ‘m o N m chi(m) m
L K k . ai, by
r(m)= Zh(m)[ch(t— ife— T)* p(m) N
-t Ji= D R(m) = apnt b1 k= 12, L,
+ et iT— Tk)ds(m)] + n(m) (4) "t ol
i=1 =0
T k , K (SF: spreading factor), dax )
T. chip ,n(m) , o2 Mz 0-
by, ’
AWGN.
3. 1 N N N
N th(m)xm_ {me th(m)]
o m=1 m=1  m=1
; 2 g [Piot1[Plor2Filot2 ] = T, T ] (8)
dp% £53 [Date 1 [Data 2[Data 2 N 71x m— 71xm
H 2 ESSHEHER N N
1 1
T b= Nm;h"'( m)= a5 m;xm (9)
(k-1)* T., an b , ’
@ t) hi(m)= agn+ by 1<m <N, k=1,2, ... L  (10)
N 1 X - 322
hi(m)= W[ i;cp(t— ir.)* r(m)]+n1(m) , ’
’ , N ax, bi, J2
2 m)_ K* p(m) = Cp u . c) r m) na(m _ _ZII hk(m)— ((lkxm"' b+ ck)l ) )
...... %_ .
da,~
1 K
[N S L (T < > 0,
hi(m)= I p(m)|: ’:lecp(t ir.— (L-1)T.)* r(m)] + ni(m) aibiz : (1)
a2
(5) P
~oo LN , .
m(m)= T o) i;cp(t— iTe (k= 1)To)* n(m), p
. a1 o _
(m) 2 4 2 3 2 2 2 27
X m X m X m xmh/x‘(m)
(4 (5), CDMA, , a m= 1 m= 1 m= 1 m= 1
LAS CDMA ¢ T
’ br| = /Z;L %n lm * lml A 12
(t) es(t) LAS CDMA , b Z" :ﬂ e m;x i(m)| (12)
[- 3T,.3T,]. , % y ¥ ‘o
ZX 31 Z—x ]m N th(m)
’ . (5) L m=1 m= 1 | L =1 _
hi(m)= hi(m)+ m(m). k= 1.2 L (6) .
~ hi( m)= aw’+ b+ cx 1SmSN, k= 1,2, .., L (13)
(6), ni(m)
32 4

LAS CDMA



LAS CDMA 1249

IT- VA 5 s 0dB, - 5dB, 13.
9dB, - 20.6dB - 32.7dB. RAKE .3,
4 .
30km/h, 120km/ h, N 4,8, 16 32
100E+00
1.00E-01 [
§ 1.00E-02
—f— linear_N=16
1,000 |- linear_N-—4
——s¢——linear N=8
linear N=32
- —© —- contimuous_pilot
TNEM 5§ 10 12 14 16 I8 20
Ep/Ng/dB
B 3 A&#EH BER %4 SF=128; N=4,8,16,32;v=30km/h
3 s 30km/h BER 1.0
*e-3

1dB. N 8 , 1. 5dB. N 16 32

2 ’

120km/h N 8

1.0E-01

§ 10E-02
—@— continuous
—8— ideal
10603} —&— linear N=16
—3¢— linear N=32
—3K— linear_N=4
—=— linear N=8
TR0 R B )
Ep/No/dB
B 4 #R4EE)H BER #:# ;—=120km/h
4 N 32, .
N ,
137,
fo= 3= F (14)
c ,f , . s v
. . 9 13
120km/ h, f 2GHz ., f4 222H7z. 16% T £
0. 8ms. SF 128, 0. 1ms, N
0.80 1=8 ,
5 30km/h, N
32, 2dB,
3
6 N 16 4

1 0E+00

10E-01

—<&— continuous
—e=— idcal

—aA— nonlinear_ N=16
10E-03- __s¢  nonlinear N=32
—x— nonlincar N=4
—-+— nonlincar N=8

.08 0 2 4 6 8 10 12 1:3 16 18 20
EpINg/dB
5 JE£R#EF)H BER % ;v=30 kim/h

10E+00

10E-01
ﬁ 1.0E-02 !
—E— continuous
e —A— nonlinear_N=16
——— nonlinear N=32
—%— nouolinear N=4
—am nonlinear N=8
1'05'“0 2 4 ll; 0 ;o 2 1 1;3 . 20
EpiNg/dB
B 6 JE£ktERA BER 44 ;v=120km/h
5
ITU- VA s
30km/ h, 60km/h  120km/h
LAS CDMA s s
) N,
I-2dB, 5

[3]

Daoben Li. The perspective of LAS- CDMA technology for the fourth
generation of wireless mobile radi [ J]. IEEE Communications Maga
zine. M arch 2003.

Klaus Knoche, Jurgen Rinas and Kart Dirk Kammeyer. Channel Est
mation with linear Interpolation and Decision Feedback for UTRA FDD
Downlink[A]. TEEE Int Symp on Spread Spectrum Tech& Appl[ C].
Sept2- 5, 2002.

Theodore S. Rappaport. Wireless Communications Principles and Prac
tice] M] . Prentice Hall Tnc. 1996.

, 1979
, CDMA
. E mail: wg9622

s ’

@ vip. sina. com.

, 1978 , ,
CDMA ,
,1939



