
2013 � 3 � Journal on Communications March 2013 

� 34 �� 3 � �  �  �  � Vol.34  No. 3 

��������	 STBC-SC-FDE  

��
��������� 

������� 
���	
�� 
��	
���� ��� 050003� 

��������	
��
��� D-STBC-SC-FDE������������������ !"#$%�&

'�()*+,-�./01��!"2345236 Chu 78�9:;�<6=�>?@!"AB�� SCD

DEF�� SCRCD�23<G./$HIJ4Monte Carlo KLMN�23�OP��KLQRSTU���

�!"#$%�VW�XYZ[��<\�]^�_`Ha�bc4 

������!"d��$%d_ef STBCdSC-FDEd��
� 

��	
��TN911.25                  �
����A             �����1000-436X(2013)03-0099-06 

Frequency domain channel estimation and equalization for distrib-
uted STBC-SC-FDE systems with amplify-and-forward relaying 

WANG Yong-chuan, CHEN Zi-li 
(Department of Unmanned Aerial Vehicle Engineering, Ordnance Engineering College, Shijiazhuang 050003, China) 

Abstract: Frequency domain channel estimation and equalization were studied for D-STBC-SC-FDE systems with am-

plify-and-forward relaying over frequency-selective fading channels, and a training-based least-squares channel esti-

mation algorithm was proposed. The proposed algorithm can estimate simultaneously both the direct channel S→D 

and the cascaded channel S→R→D at destination terminal assisted by Chu sequences, and can achieve the minimum 

mean square error. Monte Carlo simulation results confirm the proposed algorithm is correct and the available channel 

transmitting power allocation strategy affects the performance of channel estimation and equalization to a certain ex-

tent.  
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ã� 

( ){ ˆ=EMSE −h h ( )Hˆ −h h  

( ) ( ){ }
( ){ }

1 1H H H H

2 2 2 2
1HR RD D

1
E

tr

N

N

− −

−

=

⋅ ⋅ +
= ⋅

Λ Λ Λ ww Λ Λ Λ

Λ Λ

γ σ σ σ
 

(17)

 

�á+��� ( ) 1H −
Λ Λ ����á���Ls)� 

!¶��C� ( ){ }1Htr
−

Λ Λ Úl�1MSEÚl[10]
5 

�Y
��� ( ) 1H −
Λ Λ ���~�5¾�(10)

F» 

( )
1H H

1H 1 1 2 2
H H
1 1 2 2

d d d d

d d d d

−
−  +

=
 +
 

Λ Λ Λ Λ 0
Λ Λ

0 Λ Λ Λ Λ

 (18) 

¾�(18)F���� ( ) 1H −
Λ Λ i
4�����

9��� ! 

( ) ( )

[ ]

1 1H H

, ,

2 2

1, 2,

1
, 1,

( ) ( )

p p p N p N

F F

p N
p p

− −

+ +

   =
   

   

= ∈
+

Λ Λ Λ Λ

d d

 
(19)

 

9]� ,
j

i F N i=d F d � 1,2i = i�%�ØÙ[ú5Ú
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