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Performance Evaluation of Space-Time Block Coding (STBC) in MIMO Systems

Dr. Adel Gaafar A.Elrahim , kauther mohamedelhafiz

Abstract:

Space-time wireless technology that uses multiple antennas along with appropriate signaling and
receiver techniques offers a powerful tool for improving wireless performance. More advanced MIMO
techniques are planned for future mobile networks in wireless Local Area Network (LANs) and Wide
Area Network (WANs). The Space Time Coding has evolved as a most vibrant research area in
wireless communications. Recently, Space-Time Block Coding (STBC) has been trying to incorporate
in the coming generation of mobile communication standard, which aims to deliver true multimedia
capability. This paper presents the Space-Time Block Codes (STBC) for wireless networks that use
multiple numbers of antennas at both transmitter and receiver. The simulations have been done in
MATLAB using three scenarios ,first scenario of the Alamouti Scheme of STBC for two transmitter
and one receive antenna ,the second scenario of the Alamouti for two transmitter and two receiver
antenna ,the third scenario of the four transmitter and M receiver antenna. Our simulation result gives
better performance when the symbol error rate is decrease and the number of antennas is increase at the
receiver.

Research Objective:

The objective of this research is to design space-time block codes, such as complex orthogonal space-
time block codes with rate above 3/4 from complex orthogonal designs for PSK modulation (2,4,8,16
and 32), lattice based space-time block codes, and unitary differential space-time block codes for four
transmit antennas and 1,2,3and 4 received antenna .

Research plan:

» Section one contains abrief introduction of research topic.

» In section two, explain the related works the STBC for wireless networks that uses multiple
numbers of antennas at both transmitter and receiver.

» In section three, explain the simulation model.

» In section four, discuss the simulation results for orthogonal STBC for the Alamouti case (two
transmit antenna and one receive antenna and two transmit antenna and two receive antenna)
and the other cases of the N transmit antenna and M receive antenna by using QAM and PSK
modulation and analyses the result of the simulation code..

» Section five, conclusion and suggestions for different research topics for future work are
proposed.
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