www . ChinaAET .com

Network and Communication

OFDM

( , 315801 )

(OFDM)
. OFDM
1S .LMMSE .SVD DFT D

: TN929 ’ , : B , %7720(201{@%048 (b

Comparison of pilot—system—aide nel est@ on al@%’n

for theyOFDM sy em

cang, ngj &
arltlme& cad{ ingbo 315801 , China)

on mul g is the technolo fourth generation mobile communication
jon technology It (' ctlvely overcome multl path interference and inter—symbol in-
for OFDM syst@ ased on @2(1 arrangement are investigated.This paper intro-

1r1 systf;n e LS algorithm , LMMSE algorithm , SVD algorithm ,

Fan Tongliang ,
(Department of Electronic Teehnology , Chi

Abstract: Orthogonal frequency
which is a kind of multiple carrie
terference.The channel estimation t

duces several common channel estig

DFT and DCT algorithm , also gives thi

Key words: OFDM ; channel estimation ; leasénareb ' (\\
OFDM Q ,

: \ ’ OFDM
K\
5 . \ : 1 OFDM .

, OFDM X[k].
N X[k] , IFFT

[1
X (k) x(n) a(n) ——

,OFDM 5 I
S/P IFFT P/SH—
Y(k) — y(n) yi(n) ——
) I FFT S/p

1 OFDM

e ]
=]

48

www . ChinaAET .com



Network and Communication

www . ChinaAET .com

x[n] o LS
k ) )
x(n)=IDFT{X (k)}= ZX(k)exp J—N ),
n=0,-,N-1 (1) LS MSE (8)
(IsD), OFDM MSE=trace (E[(Hp 1s—Hy)"(Hp. 15~ Hy)|
N, (CP), OFDM 2 on
=trace(o, (X, Xp)™") (9)
X(N'-i-n),nz—Ng,---,— LS MSE
x(n)= e(n).n=0 .1, N1 (2) MSE=8/SNR (10)
(AWGN) ;B=E[|x/J|Z]E[|1/x/)|2],
‘ : cp o, 7 4
FFT , : 2.2 MMSE
Y(k)=X(k)H(k)+W (k) (3) ] ’
Y (k) k H (k) k NOISE &
LW (k) AWGN , @
, OFDM MSE:E[(H—H)”(H—% (N (11)
T . n  OFDM , MAISE (;Q\ o, ( >
L HP vinse =R »@‘ H,H, X ‘*(0' 'Y
h(n)= IZhlepr—fan)ﬁ(T 7) (4) Ry o+, (X,;?) %'y,
L ’ h,_ l 0 H, H M Y H\"gz\, XIX ) HP LS (12)
H [ ,fn/ &
P o
l ;0(t1)  Kronecker delta Cg i
J@; / . MMSE
FIR ! \/ \
h=lho by o] <;Q> é: ) :
2 0 /j X,)™ (XpX,)™,
Q y ’ MMSE
’, \0 y > (12)
) , (;‘% NN 7 LMMSE F
‘ N - )
ZH\:SJL ’ s Q\> ( HIEI.!\MSEzRHPHP(RHPHP"'%I)_IHP,LS (13)
N-1
: Nl MSE By M (14)
Y, > pE= N SNR S +SN§R
HPO \
VoeXHoAN \\\ 5 23 SVD MMSE
s g LMMSE MMSE :
fAIpylS:argmin[(Yp—XpprLg)T(Y,J—X,)Hp,,ﬂ,ﬂ)] (6) s (SVD)
’ O’ RI{[—I, 9
OL(Yp=X,Hy )" (Yp-X, H, 15)] _ o )
oHp 5 R
) HH
LS U
Hy =[Hy 5(0) Hp (1) Hp is(N=1)]" Ru=U"AU (15)
=[ Yp(0) Yp(1) Yp(Np—1) 1" (8) / ’ Ry ’ (15)
Xp(0)  Xp(1) Xp(Np=1) (13), LMMSE

(8) , LS

L-IHAzAPO}HA
H s U/l[/|+SNR I1"'U"H s=U 00 U"H,; (16)

49

www . ChinaAET .com



www . ChinaAET .com

- Network and Communication

, A, Wy(n)  DCT ,
p : Wain) /M n=0 23)
m(n)=
A=AN[ N+ SNLR I (17) 2IM n#0
LS ? frvcr(n)
P ¢ N-1
N LN, o HE)=Wy(n) Y hoer(n)cos [ﬂ%ﬂ (24)
SNR , =0
DCT DFT
13 B 1S ’
MSE[,MNEFF pa (A(1-8,)+ SNR 8k2)+ﬁg:‘ Ay (18) (ICI) .
(Error Floor) . (25)
2.4 DFT
’ (CIR) 2.0 GHz
’ CIR .812 5 kHz,
o DFT 5
[5] , LS s,
Hp(k), Hp(k) M IFFT
M-1 j Zmkn_ '
hp(n)=IDFT(Hp(k))=17 Z Hy(k)e ! 19
VM =0 { MSE,
N-M : LS
hp(n),n=0,1,- M-1
hy(n)= ) ¢

0,n=M,M+1, - N-
hv(n) N FFT :
Hi(k):
HN(k)=DFT(hN(n))=;hN(n) %

il

DFT
2.5 DCT
DCT (6
DCT DFT
'V DCr i :
N N SNR/dB
2 BER
. DFT
. DCT OFDM
: IS
’ : . LMMSE
un > ’
LS Hp(k) ’ ’
v ber . (SVD)
. LMMSE . DT :
hoer(n)=W(n) S Hylk)cos ﬂ%] (22) CIR
k=0

50

www . ChinaAET .com



- Network and Communication

www . ChinaAET .com

—— FTIWE ET
—a—pcTliliE

aridisiaids ol bl i
TEET

E(iElar e dnal

MSE

ZE AT |::|Enr|:u;

SNR/dB
3 MSE

DCT , CIR

[1] KEMAL O M, HUSEYIN A.Channel estimation for ess

OFDM systems|J].IEEE Communications Surveys&Tuioria
2007,9(2):18-48.

[2] EDFORS O,SANDELL M, VANDEBEEK J J,et al.OFDM
channel estimation by singular value decomposition[]J].IEEE
Transactions on Communications, 1998 ,46(7):931-939.

[3] MORELLI M, MENGALI U.A comparison of pilot—aided
channel estimation methods for OFDM systems[J].IEEE
Transactions on Signal Processing,2001,49(12):3065-3073.

[4] MINN H.An investigation into time—domain approach for
OFDM channel estimation[J].IEEE Transactions on
Broadcasting , 2000 , 46(4) : 240-247.

[5] ZHAO Y ,HUANG A.A novel channel estimation method
for OFDM mobi
signals and tr ain processing[C].In : Proc IEEE
Vehic Tech Co .1997 . 2089-2093.

[6] YEHTY H,CHE ct—based channel estimation for
OFD s [C].Proc IEEE Q@Conf Commun. Paris
aance s 4 2-2446. \0_ )

munication systems based on pilot

51

www . ChinaAET .com





