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ABSTRACT 
In this paper, energy efficiency optimization in MIMO cellular networks is done to improve the performance using dynamic 
semi-definite relaxation in terms of signal-to-interference-and-noise (SINR) ratio and optimal transmission power (OTP). A 
MIMO cellular network is considered where a base station (BS) can transmit data symbols to a fixed mobile station (MS). An 
algorithm is proposed to decrease the number of active cooperation links and at the same time optimize the beam forming 
vectors among the cooperative BSs subject to signal-to-interference-and-noise-ratio (SINR) constraints at the mobile station. A 
dynamic algorithm is proposed based on MATLAB to solve the energy efficiency problem and then compares the peak OTP, 
peak SINR, average OTP and average SINR of the proposed scheme with semi definite relaxation. 
Keywords:-SINR (Signal to Interference Noise Ratio), OTP (Optimal Transmission Power), SNR (Signal to Noise 
Ratio), MIMO (Multiple Input and Multiple Output). 

1. INTRODUCTION 
With advancement in technology demand for broadband wireless data access has grown exponentially and there is 
urgent need of optimisation in the existing technology. The idea of using multiple antenna configurations in place of a 
single antenna has proved to be successful in enhancing data transfer rate, coverage, security and overall performance 
of radio networks[1]. In this paper MIMO (Multiple-input Multiple-output) configuration is focused more. In Multiple-
Input Multiple-Output (MIMO) technology, multiple transmitters and multiple receivers are used to transfer more data 
simultaneously. To implement MIMO, either the station (mobile device) or the access point (AP) needs to support 
MIMO.  
In the network MIMO system, base stations (BSs) co act on transmission of data to mobile stations (MSs) [1]. Although 
theoretically attractive, deploying MIMO in a commercial cellular system is basically different as the transmission in 
each cell acts as interference to other cells, and the entire network is essentially interference-limited. User data and 
channel state information (CSI) can be shared over the backhaul links to jointly encode and transmit data signals to 
users with multi cell cooperative processing in order to exploit the inter cell interference, which is known to be a 
limiting factor in conventional cellular networks[2]. Interference is more severe for the downlink because complicated 
interference suppression techniques are not practical for mobile terminals, which need to be power-efficient and 
compact.  
There is increasing demand of wireless systems because of physical limitations of wired systems. Therefore the amount 
of energy consumption for Information and Communication Technology (ICT) is increasing with the increase of service 
requirement. As there are multiple antennas at both transmitter and receiver side in Multiple-input Multiple-output 
(MIMO) system. These multiple antennas can be used to improve the performance of the system through spatial 
diversity or increase the data rates by spatial multiplexing. MIMO system requires less transmission energy and can 
support higher data rates than other configurations. 
In this paper energy efficiency optimization is proposed. Section I discuss about MIMO and its use in optimization. 
Section II contains related work. Section III contains the proposed work. Section IV discusses result of simulation. 
Section V concludes the result of the proposed work. Section VI discusses work of future expansion. 
2. RELATED WORK 

S Catreux et.al (2000) [4], this paper describes a simulation study of a cellular system using multiple-input multiple-
output (MIMO) antenna techniques along with adaptive modulation and aggressive frequency reuse. It shows for the 
case of 3 transmits and 3 receive antennas, how much MIMO systems outperform systems with receive-diversity-only 
when noise dominates. When co-channel interference shrink, as do the absolute numbers. 
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Jeffrey G. Andrews et.al(2007) [11], this paper overviews several approaches to handling interference in multicell 
MIMO systems. It states that many of the traditional interference management techniques have limited usefulness(or 
are even counterproductive) when viewed in concert with MIMO. The problem of interference in MIMO systems is too 
large in scope to be handled with a single technique: in practice a combination of complementary countermeasures will 
be needed. It overviewed emerging system-level interference-reducing strategies based on cooperation, which will be 
important for overcoming interference in future spatial multiplexing cellular systems. 
Tim W. King and Peter J. Smith (2009)[12], this paper we looks at controlling the base station power to increase 
overall system capacity. It defines the optimization problem and show that the sub-optimal solution, where each base 
station either transmits at maximum power or is switched off, is optimal in the majority of cases. It then develops a 
simple and practical algorithm to find a near optimal solution. Results shows that simple power control can increase 
system capacity significantly, especially at high transmit power levels, and with massively reduced complexity with 
respect to the optimal solution. 
M. Deruyck et. al. (2012)[13], this paper presents a model for this power consumption and investigates three base 
station types: macrocell, microcell, and femtocell base stations. Based on these models, the coverage effectiveness of the 
three base station types is compared and the influence of some power reducing techniques such as sleep modes and 
MIMO (Multiple Input Multiple Output) is evaluated. 
Steven Corroy and Rudolf Mathar (2012)[14],this paper is concerned with the problem of associating users in the 
macro cell, to either the macro node or the pico node, in order to maximize the sum rate in the downlink. It formulates 
a new theoretical framework to study this problem and derive an upper bound on the achievable sum rate using 
semidefinite relaxation. Furthermore, this paper also proposes a randomized heuristic to produce a feasible solution, 
and most importantly, give an analytic guarantee on its performance. 
Mohammad-Hossein Golbon-Haghighi,et.al(2013)[15], this paper deals with the optimal  beamforming in wireless 
multiple-input-multiple-output (MIMO) relay networks that involves multiple concurrent source destination pairs with 
imperfect channel state information (CSI) at relays. The aim of this paper is optimization of the MIMO relay weights 
that minimize the total relay transmit power subject to signal-to-interference-plus noise ratio (SINR) of all destinations 
to be kept above a certain threshold. Since power minimization is a nonconvex quadratically constrained quadratic 
program (QCQP), we use semi-definite programming (SDP) relaxation of above mentioned problem by using a 
randomization technique. 
Fuxin Zhuan ,et. al.(2014)[2], proposed a scheme to reduce the backhaul loading as well as the power consumption in 
MIMO cellular networks .They adopted a backhaul cost metric that considers the number of active directional 
cooperation links, which gives a first order measurement of the backhaul loading required in asymmetric Multiple-
Input Multiple-Output (MIMO) cooperation. We focus on a downlink scenario for multi-antenna base stations and 
single-antenna mobile stations. The design problem is minimizing the number of active directional cooperation links 
and jointly optimizing the beamforming vectors among the cooperative BSs subject to signal-to-interference-and-noise-
ratio (SINR) constraints at the mobile station. This problem is non-convex and solving it requires combinatorial search. 
A practical algorithm based on smooth approximation and semi definite relaxation is proposed to solve the 
combinatorial problem efficiently.   Apurva S. Gowda [10], in this paper energy efficiency of MIMO systems has been 
discussed.  In this project, a literature survey on the energy efficiency of MIMO systems is conducted and studied the 
results of the previous work done and breaks down these various studies in terms of the different systems, their energy 
consumption for transmission and by the circuit, and the diversity gain and/or multiplexing gain achieved. With this 
general system model is designed, which was used to study the impact of increasing the rate on energy consumption at 
different distances. 
3.proposed work 
In the proposed work, a system is created to optimize the power required for transmission and to improve SNR value of 
signal reaching base station. 
Proposed Algorithm:- 
BEGIN 
            COMPUTE Norm Estimate 
            COMPUTE Projection 
            COMPUTE Gradient 
             IF Projection Gradient (previous) <> Projection Gradient (current) THEN 
                            COMPUTE Transmission Power 
                            COMPUTE SNR 
                            TRANSMIT SIGNAL 
            ENDIF 
END 
 
Block Diagram  
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Figure 1:- Block diagram of the proposed algorithm 

Flowchart:- 
                                         

 
                                                         Figure 2: Flow chart of proposed scheme 
Step 1- The norm estimation is done. In this routing of data from mobile to base station is to have direction of arrival 
estimation, this estimation is done to reduce gap between actual signal for transmission and desired beam signal.  
Step 2- In this step the gradient and projection of signal is computed sent for the transmission. 
Step 3- Here computation of gradient plays an important role.  A) If value of gradient of previous signal already sent is 
found to be equal to next one to be send then, computation of gradient is done again and signal is not sent at that 
instant. 
B) But if value of gradient of previous signal already sends is found to be not equal to next one to be send then, 
computation of minimum power required to send signal and SNR value is calculated. 
Step 4- Find the minimum OTP and apply the solution to find SINR and OTP results. SNR value of signal is defined as 
signal power to noise power. This depicts the strength of signal received. Computation of optimum transmission power 
is power or energy involved in the transmission of signal. Lesser is value of OTP more is efficiency of signal 
transmission.  
Step 5- Results of previous and current work is compared. Lesser is value of OTP more is efficiency of signal 
transmission. 
And finally the computer result is chosen and applied to the antenna for minimum power required for sending signal. 
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This scheme for optimization is implemented and corresponding simulation result obtained are discussed in the next 
section. 
4.SIMULATION RESULTS 

Implementation is done in MatLab 2010 for improving the performance of cellular network using dynamic semi-
definite relaxation in MATLAB 2010. 
Simulation Graph 
We here implement both Semidefinite relaxation and Dynamic Semidefinite relaxation. The analysis of both relaxation 
schemes performance in terms of: 
1) Gradient  
2) Projection 
Gradient Projection 

The sub-gradient method can be extended to solve the inequality constrained problem minimize  subject to 

 
Where,  are convex. The algorithm takes the same form as the unconstrained case 

 

Where,  is a step size, and  is a sub-gradient of the objective or one of the constraint functions 
at  Take 

 
Where,  denotes the sub differential of . If the current point is feasible, the algorithm uses an objective sub-
gradient; if the current point is infeasible, the algorithm chooses a sub-gradient of any violated constraint. 
 

.                   
Figure 2: Gradient of Semidefinite relaxation 

 
This graph shows gradient of Semi definite Relaxation which gives the information about the connectivity in network. 
The clearly depicts connectivity among different nodes in network. 

 
Figure 3: Projection of Semidefinite Relaxation 
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This graph shows projection of Semidefinite Relaxation which gives the information about the how much information 
is being passed from source to sink. This clearly depicts the modes of data travelling among different nodes in network. 

 
Figure 4: Gradient of Dynamic Semidefinite Relaxation 

This graph shows gradient of Dynamic Semidefinite Relaxation which gives the information about the connectivity in 
network. It clearly depicts far better connectivity among different nodes in the network. 

 
Figure 5: Projection of Dynamic Semidefinite Relaxation 

This graph shows projection of Dynamic Semidefinite Relaxation which gives the information about the how much 
information is being passed from source to sink. It clearly depicts the modes of data travelling among different nodes in 
network is better than semi definite relaxation. 
B .Comparison Graphs 
Many terms are used to evaluate the performance of Dynamic Semi definite Relaxation with existing Semi definite 
Relaxation. The following metrics are often chosen to compare the Performance of various routing protocols: 

1) Optimal transmission Power 

The optimal common transmits power for wireless networks. In particular, the optimal common transmit power has 
been defined as the minimum transmit power sufficient to preserve network connectivity. An analytical closed-form 
expression for the optimal common transmits power is derived. This is particularly useful for network planning as it 
allows one to determine the minimum power to use while keeping the network connected 
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Figure 6: Peak OTP Comparison 

 

 
Peak comparison of OTP shows that there is gradual decrease in power required to perform the same set of sending 
from source to destination. The decrease in power is by 19.16% that again indicate increase in performance of Dynamic 
Semidefinite Relaxation in comparison with existing ant Based Routing Algorithm. 

 

Figure 7: Average OTP Comparison 

In the figure 7, average OTP comparison shows that less transmission power is required to perform same set of task of 
sending data from Source to sink at the centre. Lesser is Power of transmission more is energy saved. 

2) SNR 
In analog and digital communications, signal-to-noise ratio, often written S/N or SNR, is a measure of signal strength 
relative to background noise. The ratio is usually measured in decibels (dB).Signal-to-noise ratio is sometimes used 
informally to refer to the ratio of useful information to false or irrelevant data in a conversation or exchange. 
SNR: Signal Power / Noise Power 

 

 
Figure 9 : Comparison SNR 
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The comparison SNR graph shows that Dynamic Semidefinite relaxation has greater slope than semidefinite relaxation. 
Better performance is achieved in terms more of signal is transferred than to noise as comparison to previous 
algorithm. 

5.CONCLUSIONS 
In this paper, an optimisation technique for less power consumption is created. The algorithm which is used for 
reducing power requirement has given accurate results and is more efficient than previous algorithms. The proposed 
Dynamic Semidefinite Relaxation improves the OTP, robustness and SNR. The efficiency of proposed scheme is shown 
to be better than other existing scheme. The proposed Dynamic Semidefinite Relaxation uses an optimal path routing 
and fast route discovery. The established paths provide reliable, shorter and faster communication. Simulation results 
show that the proposed protocol provides reliable and power efficient routing by attaining high Signal to Noise ratio 
and low energy consumption compared to the existing Semidefinite Relaxation. 

6.FUTURE WORK 
For future work more addition to this work can be done by using more dynamism in relaxation scheme. Further, 
working on the implementation to improve the algorithm can be done. Further investigations include experiments with 
high network load and multimedia data. Additionally, analysis of the maintenance of the pheromone concentration is 
needed. There are different ways to manipulate the performance of Dynamic Semidefinite Relaxation, like routing 
scheme. 
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