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Abstract- The Proliferation of personal wireless enabled devices in the past few years; for instance cell phones, laptops and 
PDAs; have made information easily accessible. The universal raise in the  number  of  mobile  subscribers,  the  shift  to 
higher-data-rate  mobile  broadband  and  the increasing  contribution  of  information  technology leads  to  the  overall 
energy  consumption  of  the world.  Hence  there  is  a  need  on  environmental view  to  reduce  the  energy  requirements 
of  radio access  networks. Communication through a wireless channel is a challenging task since the medium introduces a 
lot of impairments.  Inspired by the green communication trend of the next generation wireless networks an energy-efficient 
cooperative wireless networks have been proposed in this work. The performance characteristics of the Decode  and Forward 
relaying  scheme  has  been analyzed  and  also  compared  with  the  direct relaying  scheme.  The energy efficiency metric 
of the two schemes have been analyzed and simulated via MATLAB.  Simulation results demonstrate that the proposed 
scheme the energy efficient scheme significantly improve the energy efficiency compared to direct transmission scheme. 
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I. INTRODUCTION 
 
The tremendous proliferation of wireless devices and 
services has extensively increased the energy 
zonsumption of wireless communications technology 
and its involvement to global CO2 emissions. For 
instance, mobile communication uses vast quantity of 
diesel to produce the required electrical energy for 
operating base stations [1]. Towards cutting down the 
carbon footprint effect, different international projects 
have been initiated with the aim of improving the 
energy efficiency (EE) of wireless communication 
networks [2]. Cooperative communication is a 
influential idea for widening coverage and improving 
energy efficiency without including extra 
infrastructure [3]. Opportunistic decode-and-forward 
(ODF) and relay selection are two cooperative 
communication techniques that have been extensively 
explored in the literature, e.g., [4], [5]. ODF switches 
between direct transmission (DT) and relaying 
depending on a performance metric such as 
achievable rate [4], and relay selection chooses the 
best among a set of available relays based on, e.g., 
signal-to-noise ratio (SNR) of the cooperative links 
[5].  In this work, to pursue the recent trend towards 
cooperative communication systems that support the 
green vision of next-generation wireless networks [2] 
an opportunistic energy-efficient (OEE) relay 
selection cooperative communication scheme has 
been proposed.  OEE relaying extends the Decode 
and Forward (DF) scheme to the multiple-relay 
scenario based on an EE metric. The EE metric 
considers the energy consumption in all circuits of the 
participating nodes and thus can avoid nodes with 
inefficient energy usage. In addition, the proposed 
scheme considers dynamic time allocation between 
the decode-and-forward (DF) transmission phases to  

 
maximize EE while respecting rate requirements. The 
remainder of this paper is organized as follows. 
Section II Analysis the system model. SectionIII 
Performance of basis relay selection in cooperative 
wireless networks. Section IV Simulation result. 
Section V summarizes the conclusions. 

 
 
II. SYSTEM MODEL 
 
We consider a multiple-relay cooperative ireless 
network scenario, which consists of a single source 
(S), a single destination (D) and N=1, 2… relay (R) 
as shown in Figure 1. All nodes are equipped with a 
single antenna, and the relays are assumed to work 
with half duplex DF mode. The transmission-link 
channels are modeled as quasi static Rayleigh fading 
channels, where the channels are constant during the 
transmission of a block of symbols, with amplitude 

 The  path loss of the X − Y 
link is modeled as 
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III. PERFORMANCE ANALYSIS 
  
In this section, the performance parameters of the 
proposed relay selection scheme have been analyzed.   
  
A) Simple Relay Selection  
In the simple relay selection scheme if a source S 
wants to send a message to a destination D, the 
adjacent nodes between S and D becomes cooperative 
relay nodes. The relay selection scheme determines 
the node that is “Best suited” to act as a relay R.  
  
B) Opportunistic Relay Selection Scheme   
In this scheme a single best relay among all the relay 
nodes selected to forward the source message in a 
Decode and Forward fashion. It has been assumed 
that each relay node is equipped with in single 
antenna.  
  
Using the channel states of the network links, the 
OEE relaying scheme selects between DT or DF 
modes based on  
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IV. SIMULATION RESULTS 
  
  In this chapter the performance characteristics such 
as capacity, maximum data rate and energy efficiency 
of Direct scheme and decode and forward based 
cooperative relay scheme have been compared over 
Rayleigh channel has been analyzed. Table 1 gives 
the simulation parameters used to compute the 
performance characteristics. 
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CONCLUSION  
  
In this work, an Energy Efficient Decode and 
Forward based cooperative relay scheme has been 
proposed. The performance characteristics such as 
capacity and energy efficiency have been analyzed 
for ideal sc & practical sc Simulation results show 
that the proposed scheme provides better performance 
compared to the traditional Decode and Forward 
scheme. In future the work has been extended to 
analyze the performance of the adaptive decode and 
forward technique with power allocation and relay 
optimization. 
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