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Abstract:Everyone loves high speed internet and telecom companies today are making it much 

faster for user’s comfort. From a point of being barely dependant on telecommunications, we 

have reached a point where we are totally dependent on internet. This is leading us to edge 

cutting technologies like Cloud Computing, IoT and many. We mainly are going to throw light 

on 5G network and its technology, time line of communication network, D2D communication, 

pros and cons of 5G and its network impact on society. 

Index terms:5G,technology,telecommunication,LTE 

I.INTRODUCTION 

From the past few years, we have seen 

prodigious modification and development in 

telecommunication world. To meet modern day 

requirements, the need for upgradation of 

technology is always need of the hour. So, in 

day-to-day life, we have been witnessing global 

technological upgrade since many years and seen 

the upgradation from 1G to 5G.  

It all started with word “Generation” or simply 

abbreviated as “G” in telecommunication. The 

five generations of mobile network 

communication were 1G, 2G, 3G, 4G and 5G. The 

numbers by side of each generation denotes the 

advancement of the technology. 

II.LITERATURE SURVEY 

A general briefing about all the generations: 

1. 1G 

It was that time in the year of 1979 when 1G was 

launched in a metropolitan area of Tokyo, Japan. 

The subscribers were Nordic Mobile Telephone 

(NMT), Total Access Communication System 

(TACS) and Advanced Mobile Phone Systems 

(AMPS). The communication was corded or wired, 

which was working on the concept of Analog 

voice. The setbacks of 1G were many. Some of 

them included low sound quality, noisy and crude 

background crackling. Moreover, there was no 

roaming support and device to device (D2D) 

encryption. To overcome all these drawbacks, 

upgrading of 1G to 2G was initiated. 

2. 2G 

Development of 2G started in the year of 1991 in 

Finland. But there were some significant 

advancements made in 2G like sound quality 

improvement, call encryption and greater 

penetration levels. Greatest headway was 

introduction of data services and everything was 

made cordless. This was the revolutionary 

evolvement from the previous generation. It also 

enabled services such as short messages (SMS), 

picture and multimedia messages (MMS). 2G was 

more secured and encrypted.2G was originally 

working on Code Division Multiple Access 

technology (CDMA) which did not have any 

dedicated Subscriber Identification Module (SIM) 

which is unique for every subscriber. If the user 

wanted to upgrade to new device, they should 

contact network carrier company and then get 

changed. Global System for Mobiles (GSM) later 

entered the technological race with the best 

solution of SIM slot which is an integrated circuit 

running a card operating system (COS) with a 

great leap. GSM enabled users to change 

handsets easily. User need not contact service 

provider, whereas upgrading to new device can 
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be done by themselves. 2G capabilities were 

achieved by allowing multiple users on a single 

channel. 2.5G was slightly later generation than 

2G which exclusively supported internal roaming, 

conference calls, hold of call and billing based on 

services. The maximum speed of 2.5G with 

General Packet Radio Service (GPRS) was 

144kpbs with enhanced data rates for GSM 

evolution (EDGE). As the demand snowballed, 

there was requirement of upgrading to 3G. 

3. 3G  

3G was rolled out in yearly 2000’s. Its main 

purpose was to merge high speed mobile access 

services based on Internet Protocol (IP). This 

enabled global roaming and improved audio 

quality which made 3G as a noteworthy and 

qualitative generation. 3G involves utilization of 

Wideband Code Division Multiple Access 

(WCDMA), Universal Mobile Telecommunication 

Systems (UMTS) and Code Division Multiple 

Access 2000 (CDMA 2000). Along with 

introduction of evolving technologies like 

Highspeed uplink/downlink Packet Access 

(HSUPA/HSDPA) and Evolution-data Optimization 

(EVDO) which made an intermediate wireless 

communication path. 3G provided 180-200kbps 

of data and another generation prevailed as 3.5G 

which provides an improved data rate of 5-

10mbps. 

3.75G was also existing which was working on 

Long-term evolution (LTE) and Fixed worldwide 

Interoperability for Microwave Access (WIMAX). 

Fixed WIMAX had potential to complement the 

capability of network and also provides 

substantial number of uses, facility to access 

high-speed services, peer to peer file sharing and 

fused web services.  

4. 4G 

4G was experimentally initiated in 2010’s which 

ushered in era of mobile broadband. Advanced 

4G is referred as progeny of 3G and 2G. 4G 

majorly works on the principle of Orthogonal 

Frequency Division Multiplexing (OFDM). 

Presently, the standardization of Long-term 

evolution (LTE) as forthcoming 4G standards 

along with Mobile Worldwide Interoperability for 

Microwave Access (WIMAX) is done by 3rd 

generation partnership project (3GPP). A 4G 

system improves customary communication 

across networks by imparting and reliable 

solution based on IP. Applications which can use 

4G are 5MMS, Digital Video Broadcasting (DVB), 

video call, high-definition TV content. It also 

bought revolution in online gaming, live video 

streaming and low latency. 

5. 5G 

5G was introduced in the year of 2017. It is still 

under development. 5G is said to be more 

capable air interface and a unified one. It is 

designed to enable users with next generation 

experience and seamless speeds. With great 

speeds, superior reliability and negligible latency, 

5G is going to expand telecommunication 

ecosystems into new realms. 

5G will be having a much better spectrum than 

4G. Some key technologies we need to look out 

for 5G are massive MIMO (multiple input multiple 

output), millimetre wave (mmWave) small cells, 

Li-Fi and all new technologies from previous 

decades could be useful to deliver 10gbps to a 

user with an unseen latency and allow 

connections for 100 billion users. 5G is also 

based on Orthogonal Frequency Division 

Multiplexing (OFDM) which is a method of 

modulating a digital signal across several digital 

channels to reduce interference alongside OFDM 

principles. 5G also uses wider bandwidth 

technologies such as sub-6Ghz. Like 4G LTE, 5G 

OFDM operates on basing same mobile 

networking principle. However, 5G new radio 

(5GNR) air interface can further enhance OFDM 

to deliver much higher degree of flexibility. 5G 

can operate in both lower bands (sub-6Ghz) as 

well as mmWave i.e., 24Ghz and up, which will 

bring extreme capacity with multi-Gbps 

throughput and low latency. Major changes in 

this transformation from 4G to 5G are speeds, 

more capacity, lower latency, unified platform 

which is more capable than 4G and superior 
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spectrum than 4G. 5G also deploys a new 

advanced access technology names as Beam 

Division Multiple Access (BDMA) or Filter Bank 

Multi-carrier (FBMC). The concept behind BDMA 

techniques can be explained by considering the 

ease of base station communicating with the 

mobile stations. An orthogonal beam is owed to 

each mobile station and by BDMA technique, we 

can split antenna beam based on the locations of 

mobile stations for open handed multiple access 

to mobile stations, which likewise increase the 

competency of system and thus is main process 

of this communication. Well tackled issues by 5G 

are  

  1. Higher capacity 

  2. Higher data rate 

  3. Lowering of end-to-end latency  

  4. Connectivity to massive device  

  5. Consistent quality  

To comply with current market requirements, 

some criterions which 5G should achieve are 

 1. 1000 times the current system capacity. 

 2. 10 times the spectral efficiency. 

 3. Greater energy efficiency. 

 4. Enhanced data rate.  

 5. 25 times the average throughput than now. 

 

Figure 1: Cellular communication 

5G will benefit us with 3 main applications like 

ultra-reliable low latency communication 

(uRLLC), massive machine type communication 

(mMTC) and enhanced Mobile broadband high 

speed (eMBB).  

Applications of 5G: 

Rollout of 5G will help in many ways, like  

a. Autonomous vehicles: It is one of the most 

anticipated applications of 5G. Onboard computer 

systems in vehicles are evolving with levels of 

computing power seen in data centres. Vehicles 

respond 10 to 100 times faster current cellular 

network. Its ultimate goal is Vehicle to 

everything (V2X) communication network and 

enables vehicles to automatically respond to 

objects and changes around them within no time. 

This will help us better in designing more secure 

and safer self-drive vehicles and automation. 

b. 5G and IoT in smart city infrastructure and 

traffic management: By making use of 5G, we 

can deploy Intelligent Transportation systems 

(ITS) and plan to support connect vehicle 

technology to 5G. Aspects of this system are 

relatively easy to install systems using current 

communication systems that supports smart 

traffic management which can handle vehicle 

congestion, routing emergency vehicles and gives 

better route suggestions to commutators.  

c. 5G snd IoT in industrial automation: The key 

benefits of 5G include wireless flexibility and 

reduced costs. It also enables synchronization at 

work which enables supply chain applications. 

These applications today require cables as Wi-Fi 

speeds today doesn’t provide range, mobility and 

quality of service required for industrial control. 

With 5G, industrial automation can go completely 

wireless enabling Cloud Computing with great 

efficiency and speeds. 

d. Augmented Reality (AR) and Virtual Reality 

(VR): The low latency will make both AR and VR 

immersive and far more interactive. It can help 

us to create much safer environment in hard 

workplaces. The opportunities for highly 

responsive industrial applications which are 

expensive can be made cheaper using 5G. Also, 
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AR and VR meeting spaces will create excellent 

experience and may result in great productivity 

too. Sporting events and inaugurations can also 

be done easily.  

e. 5G and IoT for drones: Drone usage is slowly 

becoming very common nowadays. But there are 

some limitations with utility like range, 

interactivity and sensing. Majority of these 

limitations can be resolved by using 5G which 

helps us to see beyond current limits with low 

latency and high-resolution video if the drone is 

visually enabled. 5G will also help in search 

operations, surveillance and drone delivery 

services. 

f. High speed usage cases with 5G: Fixed wireless 

Access (FWA) will provide ultrafast interaction 

between consumers and businessmen. High 

bandwidth applications like 4K and future 8K 

streaming and 3600 videos can be seamlessly 

worth great video quality and greater speeds. 

Also with these immensely great speeds, local 

storage can also be replaced by Cloud Storage as 

the data accessing will be easier.           

Cons of 5G 

With many uses, 5G also have some cons.  

a. Broadcast distance and penetration: Generally, 

2.4Ghz Wi-Fi travels longer distance than 5Ghz 

Wi-Fi. It is the same with 4G and 5G. 5G cannot 

travel longer distances like 4G because 5G works 

on mm5G waves which only travel in line of 

sight. 

Obstacles like trees, buildings and walls will block 

high frequency signal. Although the sub-6Ghz can 

travel like 4G but it cannot match with the very 

high output speeds of the mmWave. 

b. Battery drain or heat: 5G will lead to huge 

battery drain issues. And it is impossible to use 

5G handset for 24 hours. It is also reported that 

sometimes users can’t even touch mobile due to 

heating issues. 

c. Security: 5G transport security algorithms are 

more comprehensive than those supported by 4G 

as enterprises might get encountered by other 

cybersecurity issues. Sheer number of IoT 

devices connected to 5G networks will 

dramatically increase the exposure to threats as 

attackers attempt to exploit vulnerabilities.  

Cybersecurity vulnerabilities can take form in a 

wide variety of attacks. Some of the known 

cyberthreats include: 

a. Botnet attacks control a network of connected 

devices to puppeteer a massive cyberattack. 

b. Distributed denial-of-service (DDoS) overload 

a network or website to take it offline. 

c. Man-in-the-Middle (MiTM) attacks quietly 

intercept and change communications between 

two parties. 

d. Location tracking and call interception can be 

done if someone knows even a small amount 

about broadcast paging protocols. 

Demystifying some myths about 5G 

1. Is 5G Harmful? 

 Similar to all older generation of mobile systems, 

5G also operates on radio frequency spectrum. 

The radio frequency waves that are utilized in 

wireless communication are categorized as non-

ionizing radiation. Simply stated, it means that 

they do not contain adequate required energy to 

break away electrons from the atomic orbital. But 

they have sufficient energy to excite unbound 

electrons into a higher energy state. This 

electromotive force is then transformed into 

kinetic energy and thereby heat as the unbound 

electrons and polar molecules collide. The 

International Commission on Non -Ionizing 

Radiation Protection (ICNIRP) has set a 

conservative range of EMF exposure above which 

the exposure to such radiation can be hazardous 

to health or have adverse effects. Measurements 

reveal that the Electromotive Force levels drop as 

the distance from the source, in this case 

antennas, increases. Hence, it is very crucial that 

in location of occupational exposure, the people 

are trained or well-aware of the radiation risks.  
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2. Does 5G densification cause temperature rise? 

5G will elevate the number of wireless devices, 

requiring a high density of infrastructure. This 

means that higher network density will have 

frequencies with shorter ranges. The penetration 

of electromagnetic radiation in human body 

increases as the frequency goes up. Biological 

effect of the electromagnetic radiation from 

mobile phones is rise in temperature. The 

penetration of electromagnetic radiation in 

human body increases as the frequency goes up. 

However, to best of our knowledge, generally, in 

mobile communications and 5G to be precise, the 

power levels involved are incredibly low which at 

most can produce rise in temperature in human 

tissues of few tenths of a degree. Therefore, 

explicit biological changes are very difficult to 

occur. 

3. 5G Effect on Ecosystem 

There is a lot of speculation around the 

environmental hazards caused by 5G radiation. 

5G was claimed to be the sole reason of change 

in sparrow behaviours and change in bee 

behavioural patterns or massive birds killing 

which circled several news platforms recently. 

Direct blame cannot be placed to 5G, because 5G 

field beams will not be as dispersed and will 

penetrate the tissues less causing their impact to 

be smaller. Or something as trivial as a farm 

disease could also have caused the bird killings. 

Similarly, there has been a lot of talks about the 

fact that certain auctioned bands are interfering 

with water vapor bands that are required for 

weather forecasting satellites. This issue was 

taken into consideration in ITU conference in 

2019 and it was settled by inserting a restriction 

on out of band emissions from base stations. This 

will minimize the interference disturbing satellite 

bands. In order to overcome this effect, there is 

a need to technically cross check these 

speculations and do more rigorous pattern tests 

in order to take preventive steps for maintaining 

the balance in ecosystem. 

 

 

4. 5G Implications on Privacy  

5G concept was initiated for increased 

connectivity, lower latency and higher data rates 

to support health, education, transportation and 

many other things, however, vulnerabilities on 

privacy are a major concern which needs to be 

addressed. In 2019 at Black Hat Security 

conference, researchers shared 5G implications 

that allowed them to access device’s location and 

attack on devices. However, researchers at CCS 

Insight suggests that operator can provide 

visibility to offer security insights to businesses if 

someone is intercepting or trying to make 

anomalous actions. Similarly, network slicing 

adds security capabilities for 5G. This is because 

slicing can add extra layer of security making the 

network as almost private channel. Indeed, every 

technology has advantages and disadvantages 

and we can expect that each evolution us more 

secure than its predecessor and 5G should be 

expected to do the same. 

III.CONCLUSION 

In the next decade, we are expecting that mobile 

and wireless traffic volume will increase a 

thousand-fold and this eventually will be 

obsessed by the anticipated 50 billion or much 

more connected devices connected to the cloud. 

Improving energy efficiency, increasing capacity, 

cost and spectrum utilization as well as offering 

better stability and scalability for handling the 

escalating number of connected devices are the 

remedial measure taken against various 

challenges faced in the developmental stages of 

5G. Today the world is racing towards 

development at the lights speed and we relay 

more and more on technology through which we 

can communicate more speedily. In this paper, I 

have tried to cover all the generation of the 

evolution in telecommunication technology and 

also tried to demystify some myths about 5G. 
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