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1. INTRODUCTION 

With the rapid growth of wireless communication networks, the energy consumption is also increasing 

at a fast rate. In order to provide improved data rate and better quality of service, service providers have 

led to a matter of concern over the energy efficiency. Researchers conclude that mobile operators are 

among the top energy consumers. The evolution from first and second generation networks to third and 

fourth generation networks was to improve capacity and 5G is currently in embryonic stage and will 

unravel by 2020. The energy efficiency of 5G networks is expected to increase 100x times from 

1000mW/Mbps/sec to 10mW/Mbps/sec in future [7].   

With the increasing energy cost and power consumption, wireless communication has led to various 

environmental problems. Thus green communication is an urgent need. Green Communication 

ambitions at improving the strength efficiency and lowering the electricity intake and emission of CO2 

[5]. Wireless networking technologies with enhanced concept of cognitive radio for spectrum utilization 

will play a major role in green communication. However, it is contradicting the fact that the wireless 

verbal exchange infrastructures, just like the infrastructures controlled by way of cellular operators play 

a major role inside the ever-growing strength costs [1] [14].   

This article first analyzes the need of ‘green solutions’, then the various challenges it is facing and thus 

provides the key techniques that will consequently help in reducing the environmental problems due to 

human activities. 

2. NEED FOR GREEN COMMUNICATION 

With the over-rising demands of electronic calling gadgets and software driven smart phones, the 

internet is now available to all mobile users thus increasing the demand for broadband [8]. For fixing 

the difficulty, 1,20,000 Base stations are deployed each year for servicing all of the new mobile 

smartphone subscriber across the world. 

In OSI version the wonderful separation among the layers creates a barrier to transformational upgrades 

that's unsettled presently. A layout which integrates the complete verbal exchange community from 

physical layer through worldwide conversation system needs to be carried out [10]. 
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Figure1. Mobile device Supply chain emissions split by production Stage 2019 [courtesy: Jupiter research]  

3. CHALLENGES IN GREEN COMMUNICATION 

With the evolution of present communique gadget, we also are handling the cutting-edge issues like 

development and optimization of communique centers. With huge benefits, green communication 

comes at a price. Some of the main challenges of green solutions are as follows: 

 Cost 

Although green communication has less energy consumption but still it has much higher cost than the 

existing techniques. The incorporation of green solutions in devices leads to increase in their price [6]. 

 Spectrum Efficiency 

It is defined as throughput of the system. According to Shannon’s capacity formula the transmission 

rate is directly proportional to the amount of available transmit power and bandwidth. [2]. the data rate 

would be impacted in order to control the transmission power to make the communication green.  

 Bandwidth 

As previously stated that the transmission rate is directly proportional to bandwidth, for a given 

transmission rate, the energy consumption can be reduced by expanding the bandwidth [3]. However, 

green communication will not necessarily be favorable in this case, as bandwidth expansion requires 

changes in the existing networks. 

“Green communication requires large energy consumption equipments to remain updated with the 

changing technologies” [1]. To save energy and reduce the emission of CO2 following aspects can be 

considered: On one hand, strength-saving may be completed through optimizing product design, which 

includes lessen the thickness of unmarried and over-thick PCB board, enhancing the air flow and heat 

dispersion. Then again, considering chips and electronic gadgets eat most of the electricity of the 

product it's miles critical to decrease the electricity intake [5]. 

4. KEY TECHNIQUES OF GREEN COMMUNICATION 

 

The existing solutions for green communication are the following: 

 Cognitive Network 

Inexperienced spectrum useful resource management is a critical part of green communication. The 

spectrum aid usage performance and the community transmission overall performance may be 

efficaciously progressed by way of the cognitive network era [4]. Cognitive radio turned into first off 

provided by using Joseph Mitola who defined it as ‘a system that's inexperienced of improving the non-

public wi-fi service flexibility through radio expertise illustration language (RKRL)’. Cognitive radio 

includes spectrum sensing, community cognizance, vicinity attention, customers want, state, language 

and safety policy amongst which spectrum sensing has been most regarded by people [11] [15]. 

 Network Coding 

Initially, the network coding was provided by in Chinese language [7]. By removing pointers the 

network throughput is enhanced and it could also save power consumption and bandwidth. Intermediate 

nodes may be made to take part in statistics dealing with by using community coding to keep away from 

statistics clash. Community coding uses distributed asynchronous set of regulations in multisource cycle 
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broadcasting community so that it will follow network coding era in it to cast off the headaches in 

coding and interpreting if you need to keep the community bandwidth and ameliorate using hyperlink. 

Microsoft cooperation has used community coding as its core era. With the ongoing trends in 

community coding it is genuinely going to be a trending era in the close to destiny. 

 Smart Grid 

Smart grid is an aggregate of modern-day new fabric era, hardware era, automatic controlling era, laptop 

software, sensor technology, excessive temperature awesome engaging in era, statistics generation, 

strength and digital device era, allotted technology and contemporary communiqué generation. These 

types of technologies work collectively which will provide current strength grid with superior strength 

facilities of measuring and to upgrade the conventional grid with the aid of constructing a greater cozy, 

dependable, monetary and eco-friendly grid [6]. 

As steady with the definition and sort provided by using nation energy technology Laboratory the key 

assisting generation for clever grid may be classified into the following four categories: 

1) Integrated Communication Technology 

2) Sensing, Metrology and Measurement techniques 

3) Advanced Grid equipment 

4) Advanced Controlling system 

With the intention to installation an immoderate-pace, duplex, actual-time and covered communication 

system smart grid needs to be determined out 

 

Figure1. Shift toward green communication [7] 

The solutions on which research is currently ongoing and are about to emerge in the coming years are: 

 MIMO  (3G/4G) and Massive MIMO(5G) 

MIMO  technology has become popular for wireless data transmission and has been integrated into 

wireless standards like Wi-Fi and LTE. As the complexity of hardware and energy consumption of the 

signal processing at both transmitter and receiver ends increases, the cost of wireless communication 

also increases [7]. 

 Co-operative communication (D2D communication) 

This communication system is integrated into LTE advanced standards and Wi-Max. A three node 

wireless network, referred to as “Three-terminal communication channel” is used in this communication 

system. 

 Space-Time wireless communication (O-STBC, STTC)  

The wireless communication standard for this system is CDMA2000 and UMTS mobile standards. 

Space Time Coding (STC) [9] is a wireless system that engrosses several transmitting antennas and 

single or many receiving antennas. Multiple antennas have the potential to increase the attainable bit 

rates, and this was demonstrated by the help of information theory.  

UMTS depends on data collection which can be accomplished by drive testing and then extended to 

other cellular data services [12].  
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5. CONCLUSION AND FUTURE ASPECTS 

With the development in information and communication technology, the demand for green 

communication is increasing rapidly. Other than reducing the energy requirements Green 

Communication also helps to reduce the emission of CO2 which is a threat to environment and human 

beings. As studies suggest that green communication has many issues and challenges in terms of cost, 

spectrum efficiency and bandwidth saving still further research is required to discuss these open issues 

effectively. The existing techniques to achieve green communication are cognitive network, network 

coding, Smart Grid and further research is being conducted to find out better and effective techniques.  

Inside the destiny green communication gadget, cloud computing and the internet of factors will play a 

vital role and generally tend to become popular. Another important aspect which needs to be considered 

for future green communication is network security and secures power optimization. 
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