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Abstract— there has been a rapid increase in the 

consumption of data communication during the recent years. 

It made the need of high communication networks. 5G will 

create a hyper connected society with advanced 

communication method. The factors and concepts in the 

design and development of 5G with its various impacts are 

remodeled by strategic design technique. 
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I. INTRODUCTION 

The technology had migrated from global system for mobile 

communication and wideband code division multiple access 

to long term evolution, due to its great speed of 

communication. But still the speed of communication is in 

demand which makes the need of a super fast 

communication method. The fifth generation service will be 

an ideal platform for this vigorous demand.  

A. Long Term Evolution: 

Mobile communication had become a necessary part of life. 

Wireless networks have a variety of uses in both business 

and home. The advances in technology had made a great 

evolution in mobile communications. 4G systems consist of 

two standards namely mobile WiMAX and long term 

evolution. LTE became the fastest growing mobile 

technology due to uprising demand of speed in mobile 

internet and tablets. 4G LTE is a high-speed data wireless 

communication standard. Together with core network 

improvements it uses different radio interface. The need of 

5G occurred after these four generations: 

1) 1G: It is based on analogue technology which offered 

very low spectrum efficiency and poor security. It used 

analog transmission techniques for transmitting voice 

signals. It is unencrypted, vulnerable and affected by 

interference.  The quality of voice is very low.  

2) 2G: This second generation was based on digital 

technology. It had better spectrum efficiency and 

security than first generation. It introduced a new 

variant of text messaging, picture messages, MMS and 

access to media content. It is digitally encrypted. 2.5G 

systems were developed as extensions which provided 

some of the features of 3G. 2.5G started with general 

packet radio service. In addition to circuit switching it 

used packet switching. In GPRS due to packet 

switching the use of network resources is optimized. 

2.75G also known as enhanced data rate for GSM 

evolution or EDGE uses higher speed packet switching 

method.  

3) 3G: The research for more high speed data 

communication made the evolution and development of 

third generation. To provide better performance than 

3G systems, 3.5G was designed. It uses high speed 

packet access or HSPA which is much times faster than 

3G. 

4) 4G: The fourth generation is IP based technology which 

has very high speed data rates compared to third 

generation. Apart from voice and other services of 3G, 

mobile broadband Internet access was included. 4.5G 

systems were designed to provide better performance 

than 4G systems. Table 1 shows the evolution of 

technology generations.  

II. SCOPE OF APPROACH 

5G will enable a surplus growth in the development of 

industries and thereby the development of society. It will 

make the data transfers very fast. Apart from the high speed, 

5G will be designed to have high capacity and low latency. 

The evolution of 5G will make home appliances, smart 

phones, security cameras, industrial equipments, driverless 

cars etc to be interconnected to web.  Hence it will create a 

hub for connecting large number of net devices.  

III. KEY DESIGN STRATEGIES 

Wireless network virtualization can enable sharing of 

infrastructure and radio spectrum which can reduce the 

initial investment, operation and maintenance cost. A much 

wider frequency bandwidth will be required for 5G for its 

extremely high data rates. It can be achieved by using the 

very high frequencies available in the frequency spectrum. 

This makes the need of new and advanced modulation 

techniques to be implemented. A new form of wireless 

signal needs to be embedded in 5G. The 5G should be 

designed to have better connectivity, coverage and 

compatibility. A pervasive network should be made so that 

the users can be connected to several wireless access. The 

design of antenna should be such that more direct 

communication with increased capacity can be achieved. It 

is a massive research communication technology which 

should meet easy installation, cost effective, reliability and 

flexibility requirements.  

To provide a great wireless broadband capacity and 

maintaining various devices inter connected to it, the 

minimum download speed required for 5G will be 10 GB/S.  

4G have a latency rate of 50 ms to send a packet of data 

from one device to another. In 5G it should be made to be 

very low. It will accelerate the capacity to connect a large 

quantity of internet of things. A major factor in 5G will be 

its standardization and compatibility. 5G should have a 

highly enhanced spectral and signaling efficiency. It will 

support multiple applications, cloud services, ultra high 

definition and 3D streaming. 

GENERATION FUNCTION USAGE 

1G 
Analogue 

phone call 

User 

mobility 
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2G 

Digital 

phone call, 

messaging, 

data 

Secure, 

Internet 

3G 

Digital 

phone call, 

messaging, 

data 

Secure, 

better 

Internet 

4G 

Digital 

phone call, 

messaging, 

IP services 

Secure, 

fast 

broadband 

internet 

Table 1: Evolution of technology generations 

Radio waves in extremely high frequency band 

have wavelengths of 1-10 millimeter. As the frequency 

increases more data can be implemented into a signal. The 

speed of millimeter wave is faster by an order of magnitude. 

Millimeter wave wireless communication along with a large 

number of multiple antennas can be used to connect 

multiple users. Multiple antennas will increase system 

throughput and reception reliability. By this multiple data 

for various terminals can be transmitted on the same time-

frequency resource. It will minimize the interference and 

maximize the beam forming gain. The signal energy can be 

concentrated to steer in a particular direction towards the 

destination by beam forming. Caching should be enabled 

and end to end delay should be reduced. Advanced 

interference cancellation techniques should be used for the 

proper flow of uplink and downlink transmission.  

Apart from smart phone data 5G will be used for 

self-driving cars, massive robots, sensor networks, smart 

offices, smart homes etc. In the field of medicine, high 

bandwidth and low latency of 5G can make possible for a 

surgeon to do surgery with the help of robots which is 

controlled remotely even when he is away from the hospital. 

Network incorporated traffic management system will 

promote wide spread autonomous driving.  It will enable 

vehicles to communicate with each other with more 

efficiency, greater proximity and without risk of accident. 

Thus it will provide a great easiness and smoothness in the 

life of people. A 5G wireless access is shown in figure 1. 

Appliances combined with sensors and artificial intelligence 

will be able to communicate with each other, which will 

provide a great advantage to mankind. It will create an 

increase in economic growth. 

Wi-Fi works at the radio frequency of 2.4 GHz.  If 

lower frequencies below this are used then the signals can 

travel more distance and even pass through walls. So the 

traditional Wi-Fi can be replaced by using the low 

frequencies. The second option is that, in the 5G enabled 

devices, the Wi-Fi used for communication can be replaced 

with Li-Fi. It can carry much more information than Wi-Fi. 

Light Fidelity is a high speed bidirectional wireless 

communication technology. It is 100 times faster than Wi-Fi 

implementations which can reach speeds of 224 GB/S. It is 

a solution to the RF-bandwidth limitations. Instead of radio 

frequency waves it can use infra-red, near ultraviolet or 

visible light spectrum. Compared to Wi-Fi it is more secure 

from hacking. It is best for electromagnetic sensitive areas 

since it doesn’t cause electromagnetic interferences. Li-Fi 

has no limitations like Wi-Fi, since the visible light 

spectrum is very much larger than the entire radio frequency 

spectrum. 

 
Fig. 1: 5G wireless access 

To extend coverage and network capacity, multiple 

Pico cells, microcell, femto cell or macro cells can be used. 

They also improve data throughput and their integration 

with macro cells can further increase data capacity. Femto 

cells can eliminate loss of signal through buildings and the 

mobile device’s battery life can be made longer. They are 

the best option for coverage in rural areas. With 

Standardization of femto cell will make it to be used with 

any gateway. Femto cells may use the same frequency bands 

as a conventional cellular network use, so in this case the 

frequency distribution should be assigned to avoid 

overlapping. Multi-hop wireless architecture and mesh 

networks can make efficient large coverage areas where cost 

and time are the major factors.  

The adaptive routing will overcome the 

infrastructure loaded approaches. It have much better 

performance and less susceptible state changes which 

includes power of  transmission, mobility of node, network 

traffic pattern  and the channel characteristics. A multipath 

routing can provide the load balancing, higher bandwidth 

and fault tolerance. It decreases the end-to-end delay and 

packet loss. By using mesh nodes distribution of data in the 

network can be cooperated. Multiple radios in a single mesh 

node allow greater modularity. Usage of multiple antennas 

and transmission in different channel frequency can reduce 

the fading effect and increase the capacity of system. Hence 

MIMO can greatly increase channel capacity. Figure 2 

shows a MIMO system.  It is a method of multipath 

propagation in which by using multiple transmitting and 

receiver antennas the capacity of a radio link is multiplied. 

By this sending and receiving of more than one data signal 

simultaneously over the same radio channel can be 

achieved. 



Futuristic and Strategic Technological Advancements in Communication Method to Switch from 4th Generation Long Term Evolution to 5th Generation 

 (IJSRD/Vol. 4/Issue 03/2016/110) 

 

 All rights reserved by www.ijsrd.com 404 

 
Fig. 2: MIMO system 

A MIMO process multi-stream beam forming. In 

this from each of the transmit antennas, the same signal is 

emitted with appropriate phase and gain. It increases the 

gain of received signal. When the receiver has multiple 

antennas pre-coding with multiple streams have greater 

advantage. By spatial multiplexing a high rate signal is 

divided into multiple lower-rate streams. Each stream is 

then transmitted in the same frequency channel from a 

different transmit antenna. It increases the channel capacity 

at higher signal-to-noise ratio. By diversity coding method 

the signal is coded using space-time coding and a single 

stream is transmitted. But by diversity coding there will be 

no beam forming or array gain.  

IV. CONCLUSION 

All types of advanced features and high speed 

communication will be enabled by 5G. The user will be able 

to connect to the multiple wireless technologies 

simultaneously and can switch between them. The high 

capacity and low latency of 5G will boost the development 

of city, state and thereby a country. It will help in the 

medical field, business development, production line and 

personal life to increase the productivity, output and quality 

of life. Very high level interconnections of smart appliances 

or internet of things will be possible.  
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