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Abgtract A blind scheme to estimate frequency-domain channel response (is also called channel frequency response,
CFR) in sngle-input multiple-output (SIMO) single-carrier frequency-domain equalization (SC-FDE) systems based on
linear prediction algorithm(L PA) was presented. Compared with conventional L PA based time-domain channel estimar
tion approach ,this method obtains the closed-form solution for channel estimation in f requency-domain directly from tap
weights of the prediction filter ,rather than Cross-correlation of innovation and measurements. It exploits merely secon-
dorder statistics(SOS) ,and is robust to channel order overestimation. Furthermore ,the performance of the proposa is
better than conventional L PA based time-domain channel estimation approach. Finally ,computer smulations confirm the
theoretical analyss.

Keywords SIMO ,Blind channel estimation ,CFR,SC FDE L PA

1 (SCGFDE) (OFDM) ( ) LPA
SGFDE OFDM L PA
(PAR) , , (
SG-FDE OFDM , ) , (csl)
, ) SGFDE SIMO SG FDE
) 802.16 CFR ,
(2 L PA
SGFDE CFR"! : ’
SGFDE SIMO
(451 y 6l y ,|N On N
LPA SIMO SG 0 , *T,H -1
FDE CFR , © diag(-) || - || E(-)
Sock A Abed-Meraim Arg(-)
[8] ,
:2008-10-28 :2009-06-10 863 (2006AA097108) |, (60672046) |,
(08C196)
(1972-), , s ,Email :thxlmx @bupt.cn;
) ) ; , I EEE s

70 -


https://core.ac.uk/display/41439929?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1 SIMO SCGFDE

SIMO SCG FDE
N
(CIR)
g, x=[x«(0) x«(1)
x«(N-1)17 k hy=[h(0) h(1)
hi(M-1)]7 i
i [1,d],M s Yk (n)
Yii = [Yei (0) i (1) i (M7 w
wy,j (n) Wk, j Yk
G SIMO SC-FDE
Vi = Xk Ohy + wij (1)
Yi,i , Xk W, Ykj, Xk Wk, j N
DFT, H; hj N DFT, (1)
Yii (i) = Hj(i) Xe(i) +Wi;(i),i [0,N-1] 2)
2 CFR
(1)
O-Z
(2) , 1
2.1 CFR
ye(m =Ly ()  yk2(n) Yea(n) 17, h(i) =
[h(i) he(i) he()17,
yk(n):iiih(i) xk(n- i) (3)
Y (i) =[Yer (i) Yo (i) Yia ()17
HG) =[H () H2 (i) He(i)]7,
Yi (i) = H(i) Xk (i) (4
ye (1) ry(n,m = E[y (N yd (n- m],n
[O,N-1],m [- N+1,N-1],
iM;thmHhi“, 0<msM
ry(n,m = 0, m> M
ry"(n,-m, m<O0
ry(n, m n ry(n, m)
ry (m (3), Ew(m]l=0 n
{ye(m,n [0,N-1]}
h(z2) = Yh(i)z ', h(2) ( z= ),
Bezout ,MA (Moving-Average) vk (n)
AR(autoregressive) [8] ,yx(n)
M , h(0)
x(n) L(LsM),
Y = Y1)+ h(O) xc(1) = FATyu(n- i) + h(0) xu()
(5)

A gXxq wye(n) o yk(n)
RA=T (6)
ry (0) ry (1) ry(L)
ne ry(- 1) ry-(O) ry(L- 1)
Lry(-L) ry(-1) ry (0)
[0, ry(0) - h(0) h" (0)
A - Al r= ry( = l)
L AL ry(- L)
6, ry(i) ,0<isL,
Ai h(0) h" (0) h(0) h" (0) 1,
h(0) h* (0)
A u
0 w'
hO) h* (0 =l u w ud
uH
= (Ku) (Kur) ® )
A TR Ug
(7
h(0) =ot (K uy) (8)
a ( o =1, «
).

[9]
[10]
3, O0<lsMm-1,
ye (1) = h(0) xk () + + h(I) xk (0) + h(1 +1) x«(N - 1)

+  +h(M) xk(N- M+1) (9)
(5),
v () =h(0) x () +Af'yi(1- 1) +  +Aly(0) +
Abiy(- 1)+ +ARy(-L+1) (10)

h(1) xx(1-1) +  +h(l) x«(0) + h(I1+1) xk(N- 1) +
+h(L) x(N-L+1) =Al'y(I-1) + +Aly(0) +
Alftiy(- 1) +  +Ay(-L+1) (12)
(12) xc (N-1)
h(1+2) =AM E[ye(1- 1) x (N-1)]+ASE[y(l-2)
xk (N- D]+ +ALE[yw(-1) x (N-1)]
(9, Eyw(-i)x (N-1]=Ah(-i+1),i
[1,L],

h(1+1) =Afh(l) +AS'h(1- 1) + +Af1h(0)
::szi“h(l- i+1) (12)

L<i<M,Ai =0
k(M) = h(0) xk (M) + h(1) « (M- 1) + +
h(M) xk(0) = h(0) xk(M) + Af'yk (M- 1) + + Al'y« (M -
L),

h(1) x«(M- 1) + +h(M) x«(0) =Af'w(M- 1) + +

.71 -



Al'yk(M- L) (13)

(13) x¢ (N-1) ,x (N-2), ,x
(N-1L1) ,
L
»ZAiHhM-i+c:O,C [1,L] (14)
(12) (14)

" h(0)] 0q 04 Al Af Al
h(1) Al Oq 0, Al AS
h(M)| =| A: Al 0q 0 Al

0 A AN Al 0q 0q
L 04 L 04 A Al Al 04
[ ho)] [ nho)]
h(1) 0
h(M)| +| O (15)
0 0
L o L 0
h=[h"(0) h"(1) h"(M) 0 0] fgx1 ,A=
[Oq AL AL Oq 0q] Riaxq , (15
h=A®h+[h"(0) O 0]’ (16)
F g N Fourier '
POy, #xLy, @xN-D
ce ‘ﬁxolq d)lxllq ¢’L><(N-1) |q

PNV X0 N Xy HN-D XD |
(= TN (16) F,
H=diag(Aro Ara Arn-1) - H+[hT(0)

hT (0) h"(0)]7 (17)
,H h g N Fourier Ari  FA
qxq (17) ,(1q- Ari) H(i) = h(0) ,
H() = (1q- Ari) “h(0) (18)
(18) CFR
)
L=M K N

) ) fy

ry (i) :mki:;zilyk(n) ye(n-i),0sisM (19)

(2) (6) (8) A M (0), A
Aci , h(0)
h* (0) ,
(3) (18) CFR H(i) = (lq- Ari) 7?
h(0) ,
2.2 CFR

72 -

n @,
ry (0) - o? lq,
, (12) (14) ,
(18) CFR
021y,
) CFR
L PA SIMO SCFDE
, : (19
, (6)
, (SNR)
CFR ,
, , SNR
3
, N =32 ,
10 , q=2
[11] M=L=3 ,

m =[(- 0.1892,0.4273) ,(- 0.2839,0.6984) ,
(0.1274,0.4321) , (- 0.0451,0.0912) ]

he =[(0.3600,0.1388) , (0.1041,0. 4126) ,
(0.0914,0.1885) , (0.2052, - 0.0739) ]

[12] a=Arg(h(0)/ h(0))
K =300 ,
100 Monte Carlo

1
SNR  0dB
20dB , QPSK,8PSK  16PSK
SCFDE ,
(BER) MM SE )
1 '
SNR = 12dB
, QPSK,8PSK  16PSK 3 )



BER
SNR ,

0.000161 ,
0.035 0.0155

, BER BER

) L PA
(RMSE)

Nm P

TR
RMSE="0 02 | HI|

(20)

,Nm  Monte Carlo  HP p

20dB

8PSK 3 , 4 5
' 3 ,
SNR216dB

0.07 %
A

W =@ 4 % LPAM M N it 16PSK
i\ ~ -0 W LPAY MKl i BPSK
\ —O— % 3 i it WM {8 55t 16PSK
QY O RURMBRAG 8PSK

0 12 14 18 18 20 o 2z 4 s 8

8 1 10 12 14 16 18 20
SNR(dB)

5% LPARBHEEE B3 {fFEbrRod it

i+ RMSE 3t H RMSE

CFR SIMO SCFDE
CFR

& 2

CFR )

(1]

[2

(3

[4]

(5]

(6]

(7]

(8l

(9]

[10]

[11

[12]

Wang Z , Ma XL , Gannakis. OFDM or Sngle- Carrier Block
Transmisson [J]. IEEE Transactions on Communications,
2004 ,52(3) :380-39%4
P802.16a. Draft Amendment to |IEEE Standard for Local and
Metropolitan Area Networks Part16: Air Interface for Fxed
Broadband Wireless Access Systems Medium Access Control
Modifications and Additional Physical Layer Specificationsfor 2-
11G[ 9]
Yang Y ,Chew Y H , Tjhung T T . Frequency- domain channel
frequency response estimation for space-time coded MIMO sys
tems[C] |EEE International Conference on Communications.
Istanbul , Turkey ,2006 :3123-3128
Kwon H J ,Baek J S,Se0 J S. Weighted Block Adaptive Channel
Estimation for STBC SC FDE over Frequency- Selective Fading
Channels[J]. |IEEE Electronics L etters,2007 ,43(15) :840-841
) i

[J]. ,2006 ,33(9) :61-65
Cai B ,Zhao M J ,Qiu PL.A Nove Subspace-Based Blind Chan-
nel Estimation for Cyclic Prefixed Sngle-Carrier Transmissons
[C] IEEE Wiredess Communications and Networking Confe-
rence. Las Vegas,USA ,2006 :1537-1542
Sock D. Blind Fractionally-Saced Equalization , Perfect- Recon
struction Flter Banks and Multichannd Linear Predction[ C]
|EEE International Conference on Acoustics,Jeech ,and Sgnal
Processng. Adelaide ,Austraia,1994 :585 588
Karim A- M , EricM , PhilippeL . Prediction Error Methodfor
Second-Order Blind Identification[J]. IEEE Transactionson Sg-
nal Processing,1997 ,45(3) :694-705
Ghalebl , AimOA , Seddik K. A newfinitealphabet based blind
channel estimation for OFDM systems[ C] |EEE 5th Work-
shop on Sgna Processng Advances in Wireless Communica
tions. Lisbon ,Portugal ,2004 :102-105
Cao X R,Liu R W. Genera Approach to Blind Source Separation
[J]. |EEE Transactions on Sgnal Processing,1996 ,44(3) :562-
571
Roy S,Li C Y. A SubspaceBlind Channel Estimation Method for
OFDM Systems Without Cyclic Prefix[J]. IEEE Transactions
on Wireless Communications,2003 ,2(1) :141-150
Tugnait J K,Luo W L.Linear Prediction Error Method for Blind
Identification of Periodicaly Time-Varying Channels[J]. |EEE
Transactions on Sgnal Processing ,2002 ,50(12) :3070-3082

( 42 )

[2] Rost S,Baakrishnan H. Memento:A Health Monitoring System
for Wirdess Sensor Networks[ C] 2006 3rd Annua |EEE
Communications Society on Sensor and Adhoc Communications
and Networks. Reston VA ,USA ,2006 :575-584

[3] Ramanathan N ,Chang K,Kohler E ,et a. Sympathy for the sen-
or network debugger[C] Networked sensor systems: Third
ACM Conference on Embedded Networked Sensor System (Sen-
Sys) . San Diego ,California,USA ,2005 :255-267

[4] HsSn C F, Liu M. A Distributed Monitoring Mechanism for
Wireless Sensor Networks[ C]  Proceeding of the 3rd ACM
Workshop on Wireless Security. Atlanta, GA ,U SA ,2002 :57-66

[5]

[6]

(7]

[8]

Bapat S,Lea W,Kwon T ,et a.Chowkidar: A Health Monitor
for Wireless Sensor Network Testbeds[ R]. OSU-CISRC-10/ 06-
TR76. The Ohio State University ,2006
Ea W ,Bapat S,Kwon T ,et a. Stabilizing Health Monitoring for
Wireless Sensor Networks[ C] Lecture Notesin Computer Sci-
ence:8th Internationa Symposum on Stabilization, Safety ,and
Security of Digtributed Sysems. Ddlas, TX ,USA ,2006 :395-410
, . [J1.

,2007 ,24(1) :85-86,103
Koushanfatr F,Potkonjak M ,Sangiovanni V. Onrline Fault De
tection of Sensor Measurements[ C]  Sensors, 2003. Procee
dings of IEEE. Toronto ,Canada,2003,2:974-979

73 -



