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Abstract 

Recently, there has been a lot of antagonism against the evolving mobile technology, 5G and how it would adversely 

affect the society. However, the advancement in technology keeps getting better without apology. The silhouette of 

this research work focuses on review of the past generation of the mobile networks, the new communication 

technology, 5G, Internet of Things (IoT) and how their synergy poses to be the new way of life in the nearest future. 

Also, this paper seeks to debunk negative thoughts against the 5G network and at the same time encourage everyone 

to brace up to face the smart life that lies ahead. The benefits of the 5G and IoT and their shortcomings were also 

discussed. Numerous consultations were carried out from previous academic researches, books, and journals that 

relates to the issues discussed in this paper. 
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Introduction 

Since the first mobile phones were made available, telecommunication providers have spent huge amount of money 

on mobile networks to expand coverage, improve services, and attract more users. This has led to an improvement to 

each generation of mobile network developed and the birth of 5G network of today (Gallagher & Devine, 2019). 

Each of these generations have their own peculiarity but the 5th generation mobile network is a progressive version 

of the present 4G/IMT Advanced standards. The capacity of this fifth generation is  much higher than current fourth 

generation (Bhandari et al., 2017). 

Internet of Things is the connection through the internet of computing devices embedded in everyday objects 

enabling them to send and receive data. The number of IoT connected devices is expected to surge up in the next 

five years. Therefore, interconnecting 5G and IoT will provide a lot of benefits which are not feasible with 4G or 

other technologies to the telecommunication industry (Rizzo, 2016). The characteristics of 5G will act as a 

springboard together with the IoT for a smart life. 

 

Generation of Mobile Networks 

Wireless technology is a term used for the transfer of information over a distance without making use of an electric 

conductor or wires. It may be over a short or long distance. The mobile wireless industry started its technology, 

revolution and creation as far back as 1970 with an improvement to the previous one done leading to the creation of 

a new one (Gallagher & Devine, 2019). Initially, cellphones hardly keep a call connected but nowadays, the 

technology has made it possible to keep a call connected, stream content and even carry out a lot of activities at the 

same time. This has shown a great increase in the level of advancement in technology (Stanley et al., 2018). The 

previous generations of the mobile networks are reviewed below. 

Zero Generation Technology 

Wireless technology started with the 0G. This refers to the pre cell phone technology such as radio telephones that 

some had in cars before the advent of cell phones. This system started just after the World War II. Technologies 

used in 0G system included push to talk, mobile telephone service, improved mobile telephone service, advanced 

mobile telephone service. These mobile telephone systems were mounted on cars or trucks. The primary users were 

construction foremen, celebrities, etc. They were basically used for voice communication. The zero-generation 

operated at a frequency level of 150MHZ with the  support of a full duplex system for communication (Gallagher & 

Devine, 2019). Early examples of this technology include; 
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 The Autoradiopuhelin (ARP) launched in 1971 in Finland as the country’s first public commercial mobile 

phone network. 

 The B-Netz launched in 1972 in Germany as the country’s second public commercial mobile phone 

network (but the first one that did not require human operators anymore to connect calls). 

First Generation 

First generation of networks, an analog based system that included only voice telephone was launched in 1981. Its 

first area of commercialization was in USA. It was born out of the press to transmit system as users have to enable a 

transmission button and disable a reception button (Rizzo, 2016). In this system, a simultaneous activity of listening 

and talking was not allowed. Some technologies that supported 1G include; Nordic mobile telephone standard, 

Radiocam 2000 standard, C-450 standard etc. Some of its disadvantages include; less capacity, handoff problems, 

lack of security, very poor voice connection because of only one carrier per channel, less battery life and large size 

(Ejaz et al., 2016). This led to an evolution into the next generation. 

Second Generation 

This generation of wireless network was launched in Finland in the year 1991. It is a system that is based on the 

GSM. It allows for greater penetration of intensity. This technology gave birth to the present mobile phone network 

activities such as text messages, picture messages, and multimedia messages. All the messages are directly 

encrypted which makes it possible for transferring data in a way that only the intending receiver can receive and 

read it easily. Its system of technology is either Time Division Multiple Access (TDMA) or Code Division Multiple 

Access (CDMA). Its frequency of operation is 1.8 GHz and its operating bandwidth is 900 MHz. Unlike the first 

generation, it is a digital based system. In 1992, 2.5G was also developed. This system was a modification to the 2G. 

It used GPRS (General Packet Radio Service) system (Veeramallu et al., 2013). 

Third Generation 

A problem was faced in packet transferring system of 2.5G which led to a reduction in efficiency of the system. This 

brought about the creation of 3G in 2003 which introduced a single global network protocol. It uses Wide Band 

Wireless network which now led to an increase in the clarity of the system (Rizzo, 2016). This system made the 

whole world look like a village and it created communications from one person to the other irrespective of the 

location. Some of its advantages include; high speed internet service, video chatting, GPS and Car navigation, 

Digital catalog shopping, faster rate of video streaming. Some of its disadvantages are; high rate of usage because of 

high bandwidth transmission and an increase in power utilization leading to a faster decrease in battery life. It 

worked with a frequency of 2000Mhz range (Sharma & Sharma, 2016). 

Fourth Generation 

This system upgraded the third-generation network and it provided a comprehensive and secure IP based solution 

where facilities such as voice data and streamed multimedia were provided to users anytime, anywhere and at much 

higher data rates compared to previous generations. It is a broadband wireless system of 1 gigabyte per second. This 

system is 10 times quicker than the 3G network (Yu et al., 2017). 4G is not only restricted to mobile 

communications only as other broad band wireless communications use 4G. It is known as MAGIC in short form 

(Mobile Multimedia, Anytime Anywhere, Global Mobility Support, Integrated Wireless Solution, and Customized 

Personal Service) (Modesta et al., 2019).  Table 1 depicts the comparison among the generation of network and 

figure 1 also shows the graphical representation of this data. 
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Table 1: Comparison of 1G, 2G, 3G, 4G 

 1G 2G 3G 4G 

Year 

Introduced  

1981 1991 2003 2010 

Internet 

services 

No internet Narrowband Broadband Ultra- 

Broadband 

Bandwidth Analog 25MHZ 25MHZ 100MHZ 

Switching Circuit Circuit Packet Packet All packet 

Carrier 

Frequency 

30Khz 200Khz 5Mhz 15Mhz 

Multiplexing FDMA TDMA/CDMA CDMA CDMA 

Band Type Narrowband Narrowband Wideband Ultra-

wideband 

 

 

Fig 1: Graphical representation of the revolution of networks 

5G Network 

This is the highest ranking level of generation in mobile networks. It is the 5th generation of the mobile network 

succeeding the 4th generation, 4G.  Launched in 2019 and expected to be fully deployed by 2025, 5G was developed 

due to the high rise in demand for better and faster networks as the world has kept to advance technologically. Most 

devices and equipment are smart and they certainly need a viable level of network to operate. Although, the 5G 

network would still work with the current 4G network before it is fully deployed and expands in terms of coverage, 

it is expected that in another 10 years to this time, there would be cravings for bigger data to furnish the devices that 

would be available by then (AMTA, 2019). The network is expected to work at EHF (Extremely High Frequency) 

level which can also be termed as millimeter wave. It is believed that the 5G would produce up to 10Gigabits per 

second data which is far greater to that of the 4G which is about 100Megabits per second. According to the vice 

president of 5G Labs and Innovation at Verizon, Sanyogita Shamsunder, “5G would not only be next level of 

network with high speeds and throughputs but would be developed to make rate of client to server communication 

that would exist between mobile end point devices (phones, robots, machines and other things) and internet to be 

faster than that of the current 4G network” (Patterson, Dan & Anisha, 2019). Shown below in figure 2 is a 

breakdown of the components that should be contained in a 5G network architecture.  
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Fig 2: Components that would be in the 5G network architecture (AMTA, 2019). 

According to (Bhattarai, 2018) as seen from GSMA Intelligence, 5G can be categorized to be of two views: the 

hyper-connected vision and the next-generation radio access technology. The hyper-connected vision version of the 

5G network is expected to take out the current generations of network like 2G, 3G and 4G and replace them with a 

better network which is projected to be faster than the existing ones. On the other hand, the next-generation radio 

access is presumed to provide 1gigabit per second bandwidth through-put which should reduce the latency period of 

connection. However, there are certain standards that needs to be met for a 5G network technology to come into 

play. They include: 

 Availability of endpoint connections up to 1-10Gbps connections  

 Latency rate of 1 millisecond  

 Bandwidth of 1000x per unit area 

 Number of connected devices on the network should be up to 10-100x 

 It must be readily available up to 99.999% 

 Its coverage must be up to 100% 

 It must be able to reduce the usage of network energy up to 90% 

 It should have up to ten-year battery life (Paudel & Bhattarai, 2018). 

 

Figure 3 below further explains the characteristics to be observed in a 5G network as listed above. 

 

 
Fig 3: Characteristics to be observed in a 5G network (Paudel & Bhattarai, 2018). 

The 5G network also makes use of technologies like Massive MIMO and beam forming to enhance its productivity. 

MIMO which means Multiple-input multiple-output would allow a lot of data packets to be sent through the same 

channel at the same time without being disrupted. Massive-MIMO is connected to 5G as it stands as one of its core 

components via antennas which would be similar to that of the existing network, 4G. It transmits at higher frequency 

allowing multiple users up to the tune of hundreds to connect at the same time. The beam forming on the other hand 
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determines the best direction to send signals to devices connected to the 5G network directly without being scattered 

with the help of the MIMO base station (AMTA, 2019).  

According to (Bhalla & Bhalla, 2010), 5G is a wireless technology system that represents a complete transformation 

for telecommunication networks. This network system requires more transmitter masts than previous technologies, 

positioned closer to ground level.  In 2016, standard and regulatory bodies categorized 3 main ways technology 

would use 5G. These include; 

 Ultra-reliable Low Latency Communications (URLLC) 

 Enhanced Mobile Broadband (eMBB) 

 Massive Machine Type Communications (mMTC) 

As far back as 2018, 5G already began its roll out in the United States. However, widespread availability is 

contingent on several factors which include ITU finalization. Also, it is envisaged that its widespread usage as a 

standalone 5G network should not be expected until 2022 (Hwang & Liu, 2019). The emergence of 5G technology 

would make it the first in the new digital age where the various networks will form a unified system which on the 

long run would better enhance nations’ economy. By 5G, we say everything is on extended and enriched wireless 

system. In companies, this network connection system will bring a range of benefits compared to earlier network 

technologies such as the 4G system. Although 4G is used throughout the world, it is obviously incomparable with 

5G as regards speed, capacity and latency. 5G offers a wide range of features beneficial to a group of people 

including students, professionals and even to a common man (Bhandari et al., 2017).  

Advantages and Disadvantages of the 5G Network System 

Although, there is no how a system would not have some shortcomings. However, it can be said that the merits of 

the 5G technology outmatches its demerits. According to Sharma et al., 2014, the advantages and disadvantages of 

5G technology include; 

Advantages 

 Faster data transmission. 

 Lower latency rate. 

 High system level spectral efficiency. 

 Dynamic information access. 

 High frequency of operation. 

 Easily manageable with the previous generations. 

 More efficient and effective. 

Disadvantages 

 Many of the old devices that were produced before the invention of the 5g would need to be replaced or 

upgraded. 

 Developing infrastructure needs high cost 

 Technology is still under process and research on its viability is still going on too. 

 5G’s range would not be that great, especially when obstructions such as tress or buildings exist. 

5G and Health 

Some school of thought are of the opinion that the advent of the 5G network would cause certain health challenges 

to the people and the environment. However, up till date, there has not been enough evidence to proof that school of 

thought to be completely true. Although, a lot of research are still on going to further check if the use of mobile 

devices and networks would pose adverse health challenges to humanity in the future, World Health Organization 

(WHO) has submitted that “there is no scientific proof yet that exposure to weak Radio Frequency (RF) signals 

poses challenge to health”. Since the 5G network in question can also be classified as a member of the RF signals, 

then there should be no cause for alarm (AMTA, 2019).  

Description of the Internet of Things (IoT) Technology 
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Some call it industrial internet of things (IIoT), some call it industry 4.0, either way, and its story is the same. It is a 

network of intelligent industrial machine that have in-built sensors that collect data and communicate with each 

other. It is the interconnection of uniquely identifiable embedded computer devices. The system is capable of 

connecting any device, not just the computers. IoT enables interaction between humans and appliances by sensing or 

remotely controlling these devices which results in improved efficiency, accuracy, reduced human efforts and 

maximum comfort (Modesta et al., 2019). Some of the application areas of IoT include; 

 Home electronics and Appliances 

 Smartphones and smart wearables security and surveillance 

 Automobiles 

 Aircrafts and Drones 

 Agriculture 

 Healthcare 

 Cloud systems 

 Smart homes 

 Smart cities 

 Smart campus system 

5G & IOT: The Interconnection 

The advantages of 5G as regards increased bandwidth, higher speeds, and lower latencies will advance emerging 

and evolving technology of which IoT is part of. It will add support to the growing number of connected devices and 

enable the use of advanced technology. 5G network will connect to a much greater number of devices than cellular 

network can handle, thus expanding the IoT and making every of our operation fun, easier, faster and with a little or 

lesser human intervention (Bhandari et al., 2017). 

In the industry, we can predict that the emergence of 5G will make it possible to capture the data generated by one 

million sensors per square meters.  5G- IoT scenario will extend capabilities of IoT smart devices used in all 

domains. 5G as an enabler of IoT will enable multiple channel, capability multi-network management, operating 

both local and global networks and of course, supporting heterogeneous networks (Benisha et al., 2019). 

In terms of security and reliability, typical public networks may not meet the stringent requirements by the 

enterprises for these applications listed below, hence a 5G-IoT solution is required. 

 Industrial robots 

 Factory Vehicles 

 Connected tools 

 Maintenance scheduling. 

5G enabled IoT would help the connection of these enormous number of IoT devices and would help meet market 

demands for wireless service which would in turn lead to a rapid economic and social development. A perfect 

interconnection between these two can be accomplished using these technologies already put in place which include 

WIFI, Bluetooth, ZigBee and z-wave (Sah, 2017). 

Conclusion 

Daily, the world advances in technology and the rate of growth of IoT is high coupled with a vast and increasing 

area of application. Therefore, a very good and fast network technology should be seen to assist the usage of this 

IoT. As seen from the paper work, 5G is aptly suitable to support IoT. As the consumers/customers would be at the 

receiving end to benefit from the outcome of a good IoT technology, there should be a “5G” communication 

technology to help IoT take a big leap. Hence, the new 5G network should be widely accepted as a means to a smart 

future because the future promises to be smart with the aid of IoT. 
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