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A study on the performance of MIMO systems based on space time
block coding and orthogonal impulse
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( ™ School of Computer Science and Technology , Southwest University for Nationalities, Chengdu 610041)
Abstract

In order to effectively utilize the short distance, high data rate of impulse radios (IR) and the larger capacity
of multi-input multi-output (MIMO) communication systems, MIMO ultra wide-band ( UWB) communication sys-
tem based on space time block coding (STBC) and orthogonal impulse was proposed. The specific implementation
was made by the analysis of the IR-MA (multiple address) signal model and channel model, transceiver structure
and detection methods for a standard single-input single-output ( SISO) impulse radio system based on direct se-
quence UWB as the multiple access technology. A new method was proposed to combine space time block encoding
and orthogonal impulse, and the spatial diversity and encoding performance were obtained by using the technology
for FS-rake coherent reception (CR) and non-coherent reception (NCR) and the IEEE UWB channel model , then
the theoretical upper bounds were obtained to describe the performance trends relatively well at high SNR. The sim-
ulation results show that the proposed STBC-IR scheme can obtain the better spatial diversity and encoding gain in
comparison with the traditional SL-IR scheme, which can be used to increase the transmission distance and reduce
the rake receiver complexity. The STBC-IR scheme can effectively eliminate the timing jitter influence in UWB
communications too.
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