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Abstract— The transmit antenna selection algorithms are 

essential to satisfy the requirement of enhanced performance 

of the MIMO systems. STBS –SM is the key technology used 

in the MIMO transmission. There are several transmit antenna 

selection methods are used in the system. QRD –TAS and 

EVM-TAS are the two methods which selects the antenna by 

optimizing the Euclidean Distance. 
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I. INTRODUCTION 

SPATIAL modulation (SM) and its variants constitute a class 

of promising low-complexity and low-cost multiple-input 

multiple-output (MIMO) transmission technique. However, 

the conventional SM schemes only achieve receiver diversity, 

but no transmit diversity. To circumvent this impediment, 

recently some SM solutions have been proposed on how to 

glean a beneficial transmit-diversity gain both with the aid of 

open-loop as well as closed-loop transmit symbol design 

techniques. 

As an attractive closed-loop regime, transmit 

antenna selection TAS) constitutes a promising technique of 

providing a high diversity potential as offered by the classic 

MIMO architectures. As a new MIMO technique, STBC-SM 

can also be beneficially combined with TAS. Recently, 

several TAS algorithms have been conceived for the class of 

MIMO systems with the goal of enhancing either its bit error 

rate (BER) or its capacity. Only a good antenna selection can 

achieve enhanced performance and reduced computational 

complexity. 

More recently, the research of TAS-aided SM has 

been focused on the optimization of the Euclidean Distance 

(ED) of the received constellation points, since they achieve 

a high diversity gain at a moderate complexity compared to 

other TAS criteria. 

The QRD-TAS algorithm constructs an ED-element 

matrix and exploits the QRD of the resultant matrix for 

reducing the imposed complexity. The error-vector 

magnitude based TAS (EVM-TAS), which exploits the error 

vector selection probability to shrink the search space is 

another TAS method which can also significantly enhance the 

performance. Moreover, the TAS algorithms are 

amalgamated with the low-complexity yet efficient power 

allocation (PA) technique, termed as TAS-PA, for the sake of 

further improving the system’s performance. 

II. TAS ALGORITHMS 

A. QRD based ED-TAS 

To evaluate the value of D-min more accurately, we apply the 

QRD-based bound specifically, the channel submatrix is first 

subjected to QR decomposition. This yields an upper 

triangular matrix and an orthonormal matrix. Thus a lower 

bound can be obtained from these matrices. QRD-based ED-

TAS is preferred to the QAM-modulated SM schemes, since 

its complexity is independent of the modulation order.[1] 

B. EVM based ED-TAS 

For striking a further flexible tradeoff in terms of the BER 

attained and the complexity imposed, we propose an EVM-

based ED-TAS algorithm. The proposed EVM-TAS directly 

calculates the value of D-min for the specific TAS channel 

matrix. The EVM based TAS is preferred to the PSK-

modulated SM schemes, since it can achieve the performance 

of optimal ED-TAS at the reduced error vector set. (4) For the 

QAM-modulated SM schemes, the parameter K of the 

proposed EVM-based TAS can be flexibly selected for 

striking a beneficial trade-off between the complexity 

imposed and the BER attained.[1] 

C. Joint TAS and PA Algorithms 

PA is another attractive link adaptation technique conceived 

for SM[2]. 

The proposed iterative PA algorithm for Nt > 2 

 
Fig. 1: Power Allocation algorithm 

 
Fig. 2: Proposed System 

III. PROPOSED SYSTEM 

At the transmitter side, the input bits are encoded by the 

Turbo encoder. Turbo coder is used for forward error 

correction (FEC) at a given code rate. The idea behind 

encoders and interleaver is – If two encoders are used should 

be normally identical.  The code should be in a systematic 

form. The input bits occur in output (shown in figure 2).  The 

interleaver reads the bits in a pseudorandom order. The bits 

are scramble in a pseudo-random fashion by interleaver 

because for two reasons. First, if the input to the second 

encoder is interleaved, its output is usually quite different 

from the output of first encoder. One of the output code words 

has low weight, then the other doesn’t, and there is a smaller 

change of producing an output with very low weight. 

Secondly, the code is parallel concentration of two codes; the 

divide-and-conquer strategy can be employed for decoding. 

If the input of second decoder is scrambled, its output will be 
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different and uncorrelated from first encoder. The 

corresponding two decoders will gain more information 

exchange.  

 
Fig. 3: Turbo Encoder 

Here BPSK modulation technique is used because it 

will get will get a reduced bit error rate and reduced frame 

error rate. 

By using STBC the bit error probability is good and 

signals to noise ratio will be increased. These codes are 

orthogonal and can achieve full transmit diversity specified 

by the number of transmit antennas. The data are constructed 

as a matrix which has its columns equal to the number of the 

transmit antennas and its rows equal to the number of the time 

slots required to transmit the data. At the receiver side, the 

signals received are first combined and then sent to the 

maximum likelihood detector where the decision rules are 

applied. Space-time block codes were designed to achieve the 

maximum diversity order for the given number of transmit 

and receive antennas subject to the constraint of having a 

simple linear decoding algorithm. This has made space-time 

block codes a very popular and most widely used scheme. 

Channel information is provided as feedback and is 

subjected to the TAS algorithm. Based on this the Transmit 

antenna is selected at the transmitter side. 

At the receiver side, the signals are demodulated, 

decoded and thus reach the destination antenna. A DFB 

equalizer is provided to eliminate the ISI. 

The proposed systems proved to be an very efficient 

method for antenna selection in MIMO systems. 

IV. SIMULATION RESULTS 

A. BER Performance of Proposed TAS 

 
Fig. 3: BER performance of proposed TAS 

In Fig.3, we compare the BER performance of proposed TAS 

with the optimal ED-TAS. It can be found that the proposed 

TAS outperforms the optimal ED-TAS. 

In Fig.4, we compare the performance of proposed 

TAS with the optimal ED-TAS at a different system setup. 

Here M is chosen to be 16. The number of transmitting and 

receiving antennas is chosen to be 8 and 2 respectively. Here 

also the proposed TAS outperforms the optimal ED-TAS. 

Fig.5 compares the proposed TAS algorithms with 

power allocation. Here the transmit rate is chosen to be 4 bits 

per symbol. Here for the low complexity  TAS&PA, the 

proposed QRD based ED-TAS as well as the EVM based ED-

TAS algorithms are utilized and the corresponding algorithms 

are termed as the QRD based ED-TAS &PA and the EVM 

based ED-TAS &PA respectively. By incorporating power 

allocation to the TAS algorithms the performance can be 

significantly be improved. 

 
Fig. 4: BER performance of proposed TAS at Nt=8 

 
Fig. 5: BER performance of proposed TAS with PA 

V. CONCLUSION 

Transmit antenna selection is an essential stage in mimo 

systems as only a good antenna can achieve enhanced ber 

performance, reduced complexity and  high throughput. the 

proposed TAS algorithms show a superior performance than 

the existing methods. 
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