HOF % # Vol.32 No.4

Fam i
ACTA ELECTRONICA SINICA Apr. 2004

2004 £ 4 H

He T B3 B AT BT I 22 5 i e LG

MR B, RAE ik R, R
EFRHERSER T SHB TR, BRI 430074)

i E: AUHERERERG TETERIESCTIHH2 2255 04> 455 (Amicable- orthogonal-design-based Dif-
ferential Space-Time Block Code, ADSTBC) . 55 EL 7 9224343 It i 745 4 1t , ADSTBC X5 5 B E AR FR#l , AT AT R
IR SA (10 QAM APSK %) B R %K . £ T 38 Rayleigh BRI, A T AR RMEERENRRMUR
% 47538 (Maximum-Likelihood Differential Decoder, MLDD) . # #E ADSTBC #3R Fi QAM £ &, MLDD 77 it — % R4k s ik
LR — SR AT S R RIS, MR T IR I B, BEE QAM B EI B Bry 3 i, MLDD Fi T4 I 884 4 g

ARt EEBRERE.
K@M EWENXR; SHE; E2oEH
hESHES: TN 3 SCERARIRFD: A XERS:  0372-2112 (2004) 04-0548-04

Differential Space-Time Block Code Based
on Amicable Orthogonal Design

CHEN Zhong-lin, ZHU Guang-xi, SHEN Jing, QU Dai-ming
( Department of Electronic & I{yfonnatzbh Engineering , Huazhong University of Science and Technology , Wuhan , Hubei 430074, China)

Abstract: In this paper, we present an amicable-orthogonal-design-based differential space-time block code ( ADSTBC) for
multiple antennas. Compared with the existing differential space-time modulation designs, our scheme imposes no restrictions on under-
lying signal constellation, and therefore can improve the speciral efficiency by exploiting efficient modulation techniques such as QAM,
APSK etc. We then derive a maximum-likelihood differential decoder (MLDD) with linear complexity for flat Rayleigh fading chan-
nels . Particularly, when the QAM constellation is used in ADSTBC, MLDD can be further simplified to independently detect the real
and imaginary parts of each data symbol, and accordingly the implementation cost can be greatly reduced ; Moreover, the computational

amount for detecting single data symbol is kept constant in MLDD while the order of the QAM constellation increases.
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