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Abstract:  

We consider the packet transmission time and BER performance improvement for MIMO system under the harvesting Mode. 

In this system we consider that the data packets and the energy are modeled to arrive randomly. Our goal is to reduce the 

transmission time by adaptively changing the transmission rate in accordance with the available energy. And also we are trying to 

improve the BER for MIMO with energy harvesting transmitter. In this setup we assumed that the Harvested energy time and 

amount of energy harvested should known by the transmitter before transmission taking place. With the knowledge of energy 

harvesting time and size we find out optimal power and the time for transmission by using offline algorithm. Here we are dealing 

with practical on off transmitter with Non ideal power consumption. Under this concept we find out the optimal transmission 

time to maximize the   throughput. 
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I. INTRODUCTION 

In wireless communication system Energy harvesting 

have attracted growing interest  in  recent  years  [1],  [2],  

where  the terminals  with  embedded  energy  harvesting  

devices  and rechargeable batteries harvest renewable 

energy from environmental sources such as solar and 

wind.Main difference from traditional communication 

systems to the intermittent nature of most  practical  energy  
harvesting  sources  causes  is the bursty energy availability 

at the transmitter.  As  a  result, we need to satisfy a 

constraint, such that the energy accumulatively used up to 

any time cannot exceed what has been accumulatively 

harvested so far. With this new type of constraint, the 

optimal transmission policies for an energy harvesting 

node in time-invariant point-to-point channel were derived 

in [3], [4] without battery capacity constraints, and     in [5] 

with a finite battery capacity constraint. A directional 

water-filling approach was developed for optimal packet 

transmissions over time-varying channels in [4], [6]. The 

optimal packet scheduling strategies for an energy 
harvesting powered time-invariant broadcast channel were 

also developed without or with battery-capacity constraints 

in  [7][9]. 

All the works [3][9] assumed an ideal (zero) circuit-

power model.  This  assumption  is  reasonable  for  some  

traditional wireless applications where the transmit-power 

is dominant      in the total energy consumption. However, 

in many practical wireless networks, especially the ad hoc 

networks where the average distance between the densely 

distributed nodes is usually less than 10 m, the circuit 

power consumption (fore.g. the AD/DA converter and 
signal processor) becomes non-negligible in the total 

energy consumption [10], [11]. 

 

Considering non-ideal circuit-power, the realistic energy 

consumption models and fundamental performance limits 

were derived in [12][15], where the persistent energy 

sources are assumed, i.e., energy harvesting is not   

considered. 

In this paper, we develop a approach to optimal 

broadcast scheduling for an energy-harvesting powered 

transmitter with non-ideal circuit power consumption and 
also reduction of BER. Our approach applies to a general 

multi-input multi-output (MIMO) setup where both the 

transmitter and   the receivers have multiple antennas. 

Assuming that full harvested energy and channel 

information is available, we pursue the optimal (offline) 

policies that maximize the system throughput. Using the 

uplink-downlink duality [19][21] and a nested 

optimization method [9], [16], we convert the optimal 

scheduling for a MIMO broadcast channel into an optimal 

sum-power allocation problem for an equivalent point-to-

point link. Different from the approaches in [16][18], we 

propose a novel and efficient clipped stringtautening 
approach to obtain the optimal sum-power allocation for 

such a point-to-point link. Specifically, we show that such 

a power allocation problem can be reformulated into a 

convex  program through   a change of variables. Here 

we are arranging the MIMO transmitter as energy 

harvesting transmitter and initially at the time of 

transmission, we know the energy harvesting time and the 

amount of energy harvested. And also assumes that 

Energy consumed is not more than energy harvested. 

In this setup we are assuming that the energy arrival is 

a poisson arrival and allow the transmission minimization 
through Offline algorithm. But at the time of reception 

the receiver have not as much as speed then we deals with 

BER.

 

Research Article                                                                        Volume 6 Issue No. 4 

 

mailto:anjanapnarayanan@gmail.com
mailto:naajanver@gmail.com
mailto:naajanver@gmail.com


International Journal of Engineering Science and Computing, April 2016           3514                             http://ijesc.org/ 

i=0 i=0 

i=0 i=0 

k 

i=0 

k=1 

 
 

Fig. 1.    An energy harvesting communication system model 

Fig. 2. An energy harvesting communication system                                               

model  with energy arrival time and amounts. 

 

The rest of the paper is arranged as follows Section II deals 

with the Model of the proposed algorithm and Section III deals 
with the Implimentation idea of the proposed model.Then 

section IV deals with the Simulation result of the proposed 

method. 

 

II. SYSTEM MODEL 

In this setup we arrange MIMO with Nt transmitting and 

Nr receiving antenna in energy harvesting mode.For 

reduction of transmission time we find out optimum 

transmission time and allocate optimum power to each data 

packet.In this setup the transmitter and energy harvesting 

unit is modelded as a queue.The received complexbaseband 

signal at user k is given 

 

 

 

C. Non-Ideal Circuit Power Consumption 

 

In short-range wireless networks, data transmissions may 

cause not only transmit-power consumption, but also non- 

negligible circuit power consumption for eg the mixer, fre- 

quency synthesizer, filter, AD/DA converter and power am- 

plifier along the signal path [12], [14]. When there is no 

data transmission, the transmitter can turn into a sleep mode 

to avoid the circuit power consumption [11]. We refer the 

transmitter status with a transmit-power P > 0 and that with 

P = 0 as the on and off modes. Fig. 2 Shows the System 
model with energy harvesting time and amount for packets. 

the transmission minimization problem can be modeled   as: 

by:  

yk(t) = Hkx(t) + zk(t) (1) 
E(t) = ΣI     pili + pi+1li+1(t − ΣI     li) (2) 

B(t) = ΣI     g(p)ili + g(pi+1)li+1(t − ΣI li) (3) 

x(t) is the transmitted signal Vector,z(t) is the noice vector. 

Fig. 1 illustrates a scenario of Energy harvesting transmitter 

in queue model,the transmitted signal is the sum of all the sig- 

nal that are transmitted through each user i.e X(t) =   ΣKxk(t). 

 

A.  Uplink Downlink Duality 

 

The Broadcast channel capacity region can be characterized 

by the capacity regions of a set  of  dual  multi-access  

channels (MACs). In the dual MAC, the received signal is: 

where,i + 1 = max{i : ΣI  li ≤ t 

Throughout the paper, we assume that a finite solution to 

this optimization problem exists, i.e., that the given harvested 

energy sequence is sufficient to deliver the given number of 
bits within a finite time. First, we determine the properties of 

the optimum solution. 

 

D.  BER Performance Improvement 

y(t) = ΣK Hkxk(t) + z(t), where xk(t) is the transmitted 

signal by user k, and z(t) is additive complex-Gaussian with 
zero mean and covariance matrix I  (the identity matrix   of 

Parallel data streams are transmitted through multiple an- 

tenna to increase the data rate and to Improve the BER.Here   

at the receiving section we are using ZF decoder to get   much 

size Nt ). more data rate. .   

y = 
Pt 

H + N (4) 

M 

B.  Energy Harvesting Process 

 

Suppose that the transmitter (e.g., a sensor) is aenergy 

harvesting one and does not have persistent power supply. 

Instead, with the energy harvesting device and rechargeable 

battery, it harvests renewable energy from the nature and 

then stores the energy in the battery for future use. The 

initial energy available in the battery (at time t0 = 0) is 

denoted by E0.the inter between two energy arrival is termed 

as epoch. There are N − 1 Energy arrival instant and occuring 

at {t0, t1, .......tN−1} with amount {E0, E1, .....E(N−1)}.The 

length of ith epoch is Li = ti − t(i − 1). 
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We also proposed a general recursive procedure to 
calculate the BER of each substream with arbitrary number 

of transmit and receive antennas. 

 

III. Simulation Result 

For a time-invariant MIMO broadcast channel with K =       2 

users, with data transmission over T = 20 seconds. The weight 

vector w is = [1,1], and each element in channel  matrix Hk, k 

= 1, 2, is a zero-mean complex Gaussian random variable with 

unit variance. The battery capacity of the transmitter is[12] 

Emax = 100 Joules, and non-ideal circuit- power α = 3 Watts. 

Assume a stochastic energy harvesting setup modeled by the 

compound Poisson process with mean λe. 

 

 

 
  

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Fig. 3.     Implementation of  the model   . 

Fig. 4.    An AP Checking the capacity of each node

 Fig. 5.    An AP Checking the capacity of each node      

 

IV. Conclusion 

We proposed an approach for getting the optimal trans- 

mission policy for energy-harvesting powered MIMO BC  with 

non-ideal circuit power consumption. Efficient algorithms were 

developed  to  find  the  optimal  offline  solutions  with  a low 

computational complexity for both time-invariant and time-

varying channels. Our approach can provide the optimal 

benchmarks for practical schemes.We also provide a technical 
method to improve the BER . This will be an interesting 

direction to pursue in our future work.   — 
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