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INTRODUCTION 

Energy efficiency is the main problem in power 

limited applications [1]-[2]. The growing energy 

demand and increasing energy price has been 

noticed in the future mobile cellular systems[3]. 

Now-a-days multiple antennas are used in wireless 

communication systems to reduce the power 

consumption and also to reduce the transmit power. 

Simple signal detectors are introduced to reduce the 

computational complexity in multiple antenna 

systems [4]-[5]. Multiple antennas require multiple 

RF chains which consist of amplifiers, analog to 

digital converters, mixers, etc. One of the 

disadvantages of employing multiple antennas is its 

associated complexity results from employing a 

separate radio frequency (RF) chain for every 
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ABSTRACT  

Transmit antenna selection is proposed to improve the energy efficiency of large 

scale multiple antenna systems. A good approximation of the distribution of the 

mutual information is derived in this transmit antenna systems. Channel hardening 

phenomenon is retained as full complexity with antenna selection. A close-form 

expression is used to assess the energy efficiency performance. The energy efficiency 

is evaluated in two different cases. First energy efficiency is computed by considering 

the circuit power consumption which dominates the transmit power and secondly 

the circuit power is ignored due to high transmit power. The theoretical analysis 

indicates that there exists optimal number of selected antennas to maximize the 

energy efficiency in first case whereas in second case the energy efficiency can be 

increased when all the available antennas are used. Based on these concepts two 

antenna selection algorithms are proposed to obtain maximum energy efficiency. 

Key word – transmit antenna selection, channel hardening, energy efficiency, 

selection algorithms. 
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employed antenna. This increases the 

implementation cost. To reduce the cost of Multiple 

Input Multiple Output (MIMO) system reduced 

number of RF chains must be used. For that purpose 

antenna selection is employed which selects the 

efficient antenna from either transmitter side or 

receiver side. Several algorithms are proposed for 

selecting the antennas. In [6] it is proposed to select 

the subset of transmit or receive antennas based on 

the maximum mutual information criterion. Antenna 

selection algorithm that minimizes the bit error rate 

(BER) is presented in [7].  

In large scale multiple antenna systems 

antenna selection is to be employed which reduce 

the usage of multiple RF chain because it introduces 

complexity burdens. Most of the energy efficient 

systems focus on minimizing the transmit power 

only, which is reasonable when the transmit power 

is large enough and number of used RF chains is less. 

But, when the transmit power is small and power 

consumption dominates the transmit power the 

large scale multiple antenna system outperform the 

systems with less antennas in energy efficiency. 

With these problems stated above antenna 

selection is employed to reduce the hardware 

complexity and still retaining the diversity order [8]. 

Theoretical studies in [9] and [10] show that the 

diversity order achieved through antenna selection 

is same as that of the systems using whole set of 

antennas which motivates the use of antenna 

selection. The transmit and receive antenna system 

is shown in figure 1. 

 

 
Figure 1: Transmit and receive antenna system 

In this paper we focus on transmit antenna 

selection with large number of available antennas at 

the receiver. Under this scenario we derive a good 

approximation of mutual information with selecting 

any number of antennas. With large number of 

available antenna at the receiver an asymptotic 

distribution of the mutual information in [9] is 

obtained as the special case when numbers of 

selected antennas equals to the number of total 

available transmit antennas. The  power 

consumption is considered as the addition of 

transmit power and the circuit power consumption. 

When circuit power consumption dominates or 

equals the power consumption, an optimal number 

of elected antennas is obtained and more used 

antennas can reduce the energy efficiency. Based on 

these concepts some antenna selection algorithms 

are proposed and best antenna selection algorithm 

is selected to improve the energy efficiency. 

FAST ANTENNA SUBSET SELECTION ALGORITHM 

 Fast antenna subset selection algorithm 

finds a near optimal selection of receive antenna 

based on capacity maximization. This algorithm 

begins with full set of antennas available and then it 

removes antenna per step. In each step the antenna 

with lowest contribution to the system capacity is 

removed. This process is repeated until the required 

number of antennas remain. 

DISCRETE STOCHASTIC APPROXIMATION 

ALGORITHM 
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 Discrete stochastic approximation 

algorithm select better antenna subset using criteria 

such as maximal mutual information, bounds on 

error rate etc. this algorithm is used to reduce the 

error rate. This optimization algorithm selects 

antenna based on four objective functions. They are 

MIMO mutual information, bounds on error rate, 

SNR, and error rate. 

PROPOSED METHOD 

 In large scale multiple antenna system 

energy efficiency is increased by transmit antenna 

selection. Among multiple antennas at the 

transmitter side efficient antenna is selected using 

antenna selection algorithm. Two antenna selection 

algorithms are proposed and its performance is 

computed. The overview of the transmit antenna 

selection is shown in fig.1. In system model the 

channel condition is verified and efficiency is 

computed. Two selection algorithms are proposed 

to select the efficient antenna and energy efficiency 

is computed. 

 
Figure 1: overview of transmit antenna selection 

 

In system model the base station is 

equipped with N antennas and user has M antennas. 

If N>>M the received signal is shown in fig.2. The 

channel conditions are verified and mutual 

information is transformed among the antennas. 

Then energy efficiency is computed and antennas 

with better efficiency are selected using antenna 

selection algorithm and based on this efficient 

antennas are selected. 

 SELECTION ALGORITHM 

In large scale multiple antenna systems for 

transmit antenna selection it is assumed that the 

number of available RF chain is fixed and the 

problem is focused on how to select the optimal 

antenna subset efficiently. Based on this two 

antenna selection algorithm are proposed.  

A. Sequential search algorithm. 

B. Binary search algorithm. 

A. SEGUENTIAL SEARCH ALGORITHM 

In sequential search algorithm first optimal antenna 

subset is obtained and antenna with best channel 

condition is selected and RF chain is employed to 

that selected antennas. If the element in antenna 

subset is greater than number of RF chains then the 

algorithm terminates. In this algorithm the energy 

efficiency increases first and then decreases as the 

number of selected antennas increases. 

B. BINARY SEARCH ALGORITHM 

 Binary search algorithm selects the antenna 

based on specified sorted array i.e. it select the 

antenna which has high efficiency and compare 

these antenna array with the other antennas in the 

optimal antenna subset. The antenna array which 

has nearer efficiency with the first selected antenna 

is then selected and RF chain is employed to that 

selected antennas. 

 Transmit antenna selection is performed to 

select the best antenna among the all available 

antennas in the base station. The two proposed 

antenna selection scheme performs this antenna 

selection and considers the number of selected 

antennas and antenna subset which maximizes the 

energy efficiency.  
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Figure 2 System Model

 

CONCLUSION 

 In this paper different antenna selection 

schemes for transmit antenna selection are 

discussed. Among these antenna selection scheme 

sequential search algorithm and binary search 

algorithm are used in the proposed system which 

adaptively selects the number of used antennas and 

improve the energy efficiency. The good 

approximation of mutual information is achieved 

with this antenna selection. Also we find that if the 

circuit power is too larger than the transmit power 

then using too many antennas will reduce the 

energy efficiency. Thus we can conclude that the 

proposed antenna selection schemes can increase 

the energy efficiency significantly. 
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