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ABSTRACT: Multiple-Input MultipleOutput (MIMO) is a spatial diversity techniqgue and diversity
technigues have been applied to overcome multipath fading in wireless communication. MIMO system can
improve the quality (BER) or the data rate tbe communication by means of adequate signal processing
techniques at both ends of the system. The capacity can increase linearly with the number of antennas and thus
increase the reliability of wireless communication. However, due to several limitatiodshardware
complexities, antenna selection has been chosen as alternative to restrain numerous advantages of MIMO. This
article reviews results on familiar antenna selection diversity, followed by a discussigerfofmance of
differentspacetime coding gains andtrror probability at the transmit siel
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l. INTRODUCTION

In the last few years, there have been many revolutionary changes in the telecommunication
industry. The wireless industhas already embraced Multiple Input Multiple Output (MIMO) systems for the
resulting impressive improvements in capacity and bit error rates (BERs). Wireless communication system is
striving further for higher ever data rates and to improve performandechgasing transmission ratend
spectral efficiencyUsing multiple transmit antenna as well as receive antennas, a MIMO system exploits spatial
diversity, higher data rate, greater coverage and improved link robustness without increasing total imansmiss
power or bandwidth [1]. The MIMO channels can be exploited to increase the bandwidth efficiency through the
layered structure or to achieve a full diversity order through simeecoding techniques, such as sptice
block codes (STBCs) and spatme trellis codes (STTCs) [2]n this paper, Transmit Antenna Selection is
discussed with appropriate equations, table and figures for different seh€&®8MRC, TAS/STBC and
TAS/STTC mainly. The performance analyses of these schemes in different papdse aiscussed here. The
paper is organized as follows. The section Il gives antenna overview, section Ill discusses antenna selection
algorithms, section IV elaborates the spteee codes, section V presents comparison and performance analysis
of the spacetime codesSTBC and STTC, and section VI draws the conclusion. These comparisons are useful
for design and implementation of multiple antenna wireless system.

Il ANTENNA OVERVIEW

In a typical multiple input multiple output (MIMO) tramstter/receiver system, there are M
independent sources of signals and noise dispersed or assembled in some manner in space and there is an array
of N sensors usually placed in some best designed configuration. Each sensor receives, or the transmitter
transmits, a different mixture or combination of the source signals. Assume a MIMO systefli-wirtdmsmit
andNz; r ecei ve antennas is selected. At t h eN;)ttransamits mi t t er
antennas for transmission. It is denoted &y, (\; V). Let i denote the channel power gain associated with
transmit antenna k.
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The random variableS; are rearranged in an ascending order of magaiamdl denoted by

€y OC;n O . Cryy. Out @ (ﬁ:) choices, the subset which maximizes the total received power will be

selected. In arlV; X N, MIMO system, totally iy X N,) channels are required to be estimated between
transmitters and receivers. The received training symbols can be expressed as

v=Hx+n (2)

where x is the transmitted training signal, y is the received signal and n is the noise response. The channel
response H is assumed to be random and -gtets within two transmission blocks [1].

Most of the currenhandheld devices can support one or at most two antennas for their limited size
and power. In a number of applications, the only practical means of attaining diversity is deployment of antenna
arrays at the transmitter and/or the receiver. Howevesjaering the fact that receivers are typically required
to be small; it may not be practical to arrange multiple receive antennas at the remote station, and this
encourages us to consider transmit diversity. So, for high data rate downlink transmikgibrdigersity order
is possible only if spaegme codes with a large number of transmit antennas are engaged at the base station,
though design and implementation of such sqiame codes is challenging.

I1. ANTENNA SELECTION AL GORITHMS
TRANSMIT ANTENNA SELECTION WITH MRC
Transmit antenna selection requires a feedback path from the receiver to the transmitter. The main
purpose of the feedback is to inform the transmitter which antennas to select. When the transmitter is fully
aware of the channel coefficientthe maximum capacity available in the channel will be attained [3]. The
surplus capacity supplied by transmit antenna selection is quantified and analyzed. Figure 1 shows the transmit

antenna selection system.
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Figure 1:Transmit Antenna Selection
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Figure2: (a) Transmit Antenna Selection (TAS)
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Figure 2 (b) TAS/MRC
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Figure 3:Average SNR gain comparison for (a) diversity okdeand (b) diversity ordeil,

The maximalratio combining (MRC) is the optimal linear combining process. In [4], the average SNR
gain comparison for diversity ordét and diversity order 2 is shown. Each graph shows the TAS/MRC,
MRC and STBC curves antlis apparent that the TAS/MRC is giving the best SNR gain. For diversity order
2L, the SNR gain is exactly double for TAS/MRC and STBC, and almost double for MRC when compared to
the curves for diversity ord&y.

In [11], the erro performance of the TAS/MRC scheme for an asymptotic scenario of high SNRs is
investigated, which shows the diversity gain of the TAS/MRC scheme over Nakagtading channels. There
an {;, 1;L,) TAS/MRC system equipped wifl transmit and., receive antennas in a flat Nakagamifading
environment is considered. The analytical and simulation results of the TAS/MRC scheme for some modulation
schemes over Nakagami fading channels are presented there.
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Figure 4:The exact, approximation and simulation BfeRthe (2, 1;1) and (2, 1; 2) TAS/MRC schemes,
BPSK

Fig.4. in [11] shows the comparison between the exact expressions, the asymptotic expressions and the
simulation results for the (2, 1; 1) and 2,2) TAS/MRC schemes when Nakagamifading parameters m are
equal to 0.5, 1 and 2.

V. SPACE-TIME CODED SYSTEMS
SpaceTime Codes (STC) were first introduced by Tarokh et al. from AT&T research labs [8] in 1998
as a novel means of providing transmit divisrém wireless fading channels using multiple transmit antennas.
Spacetime block coding is a method used in wireless communication to transmit multiple copies of a data
stream across a number of antennas and to exploit the various received versiondaté tioeimprove the
dependability of data transfer. It involves the transmission of multiple surplus copies of data to recompense for
fading and thermal noise in the hope that some of them may arrive at the receiver in a better state than others.

1. TRANSMI T ANTENNA SELECTION WITH STBC

The Spacdime Block Codes (STBC) is a promising signaling technique. It uses the MIMO structure to
improve the sturdiness of communication link. Sptees block codes are designed to achieve the maximum
diversity order for agjiven number of transmit and receive antennas subject to the constraint of having a simple
decoding algorithm [5]. In 1998, Alamouti designed a simple transmission diversity technique for systems
having two transmit antennas [6], which provides full déitgrand requires simple linear operations at both
transmission and reception side.

Figure 5:BER for BPSK modulation with 2X2 Alamouti STBC (Rayleigh channel)




