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Abstract— With their very Algebraic-construction based on Quaternionic algebra, Algebraic Space Time Codes (ASTC), called the
Golden codes, have a full rate, full diversity and non-vanishing constant minimum determinant for increasing spectral efficiency. They
have also uniform average transmitted energy per antenna and good shaping, readily lend themselves to high data rate situations. In this
paper, we first analyze the performances of the ASTC codes in correlated Rayleigh channel. We consider a coherent demodulator using
different decoding schemes and we analyze the Bit Error Rate (BER). In order to increase the spectral efficiency and to maximize the
coding gain, ASTC have been proposed for MIMO flat fading channels. To deal with the frequency selectivity, we use the OFDM
modulation. So we analyze the performances of an ASTC-MIMO-OFDM system in terms of BER. Finally, we investigate the impact of
spatial correlation on the ASTC code design in terms of BER and capacity.
Keywords— ASTC code, OFDM, MIMO, Rayleigh Channel, spatial correlation, capacity, Bit Error Rate

Ines BEN HASSINE was born in Mahdia, Tunisia,in 1984. She received the engineering degree and the M.Sc respectively in
Telecommunications in 2008 and in Communications System in 2009 from the National Engineering School of Tunis (ENIT), Tunisia.
From 2010 to 2013, she was a Research Associate with the Laboratory of InnovCOM (Innovation of COMunicant and COperative
Mobiles), High School of Communication of Tunis, Tunisia. She is currently an Assistant at the High Institute of Computer Science
Mahdia. His research interests include MIMO, OFDM systems, Space Time Code, UWB.

Ridha Bouallegue was born in Tunis, Tunisia. He received the M.S degree in Telecommunications in 1990, the Ph.D. degree in
Telecommunications in 1994, and the Habilitation a Diriger des Recherches (HDR) degree in Telecommunications in 2003, all from the
National Engineer School of Tunis (ENIT), Tunisia. He is currently Professor in the National Engineer School of Tunis (ENIT) and
Director of Research Laboratory Innov’COM / Sup’Com. His current research interests include mobile and satellite communications,
Access technique, intelligent signal processing, CDMA, MIMO, OFDM and UWB system.

