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Abstract 

 

In telecommunication, 5G is the fifth generation technology standard for broadband cellular network, which cellular phone 

companies began deploying worldwide in 2019, and is the planned successor to the 4G networks which provide connectivity to 

most current cell phone . 5G networks are predicted to have more than 1.7 billion subscribers worldwide by 2025, according to the 

GSM Association. Like its predecessors, 5G network are cellular networks, in which the service area called cells. All 5G wireless 

device in a cell are connected to the Internet and telephone network by radio waves through a local antenna in the cell [1]. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

In this presentation we will discuss 5G wireless system, better known as 5th generation mobile technology. Mobile wireless industry 

had started its technology creation, revolution and evolution since early 1970’s. 5G wireless technologies can change the way we 

use wireless gadgets by providing very high bandwidth. 5G (5th generation mobile networks or 5th generation wireless systems) is 

a name used in some research papers and projects to denote the next major phase of mobile telecommunications standards beyond 

the upcoming 4G standards (expected to be finalized between approximately 2011 and 2013). Currently, 5G is not a term officially 

used for any particular specification or in any official document yet made public by telecommunication companies or standardized 

bodies such as 3GPP, WiMAX Forum or ITU-R. New 3GPP standard releases beyond 4G and LTE Advanced are in progress, but 

not considered as new mobile generations. [2] The implementation of standards under a 5G umbrella would likely be around the 

year of 2020. 

II. EVOLUTION OF MOBILE COMMUNICATION (4G AND 5G) 

In first part of this series we introduced initial three generations of mobile communication 1G, 2G and 3G. Mankind was getting 

services, opportunities, entertainment, education and much more at the click of a button or touch of the screen. As a result demand 

expanded and so did the mobile consumers. In the field of automation, Internet of Things (IoT) also started gaining limelight. With 

connectivity and IoT technologies it became possible for a doctor to perform surgery sitting miles away, through a robot, by using 

internet. Hence the need for faster speed and better connectivity aroused. To meet these needs fourth generation of mobile 

technology was introduced in 2010. With the entry of new operator(s) in the mobile services using 4G technology, these services 

expanded quickly particularly in India[3]. Now focus is shifted to 5G (Fifth Generation) technologies. Operators in countries like 

South Korea, Japan and China are making efforts to start 5G commercial services soon.  

This paper is focused on discussion of 4G and 5G technologies. 
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Fig. 1: Transition from 4G to 5G (src-qorvo1) 

III. FOURTH GENERATION 

Fourth Generation (4G) of broadband cellular network technology is based on the capabilities defined by the ITU (International 

Telecommunication Union) in IMT Advanced (International Mobile Telecommunications Advanced) which supersede the 3G. It 

is popularly referred to as MAGIC [4] which is the acronym for “Mobile multimedia, Any-where, Global mobility solutions over, 

integrated wireless and Customized services.” According to the ITU, a 4G network requires a mobile device to be able to exchange 

data at 100 Mbps for high mobility communication and 1 Gbps for low mobility communication. 

IV. FIFTH GENERATION 

The forecast for future 10 years’ traffic demand illustrates an increase in 1000 scales and more than 100 billion connections  of 

Internet of Things [5]. This foists a big challenge for future mobile communication technology beyond year 2020. The consumers 

demand a high speed data at low prices. 5G is targeted to resolve these contradictory demands towards year 2020. 5G was labeled 

as ‘ultra-fast, ultra-reliable, ultra-high capacity is transmitting at super low latency’ by the National Infrastructure Commission in 

the report “5G Infrastructure Requirements in the UK” (2016). Facilities that might be seen with 5G technology include far better 

levels of connectivity and coverage. The term World Wide Wireless Web or WWWW is being coined for this [6]. 

 
Fig. 2: Visions for the fifth generation of mobile communications (src-ITE) 
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 Why do we need 5G? 

 

V. 5G TECHNOLOGY 

Millimeter Waves: Telecom Service Providers (TSPs) make use of radio frequency spectrum to send and receive data. With 

increasing number of consumers, more data is being consumed. But this data remains crammed on the same frequency bands. That 

means less bandwidth for everyone, causing slower service and more dropped connections. To avoid these problems, TSPs are 

experimenting with transmission of signals on a whole new swath of spectrum of 20~50 GHz. This band, acknowledged as the 

mmWave band, makes use of higher frequencies than the radio waves that have long been used for mobile phones. The mmWave 

band from 20~50 GHz alone accounts for 10 times more available bandwidth than the entire 4G cellular band. [7] Many 

manufacturers are fostering components that can be operated in the range of millimeter waves and semiconductor technologies 

that are suitable to operate at frequencies up to 90 GHz, especially in V-band (57 to 66 GHz) and E-band (71 to 86 GHz) 

applications. There is one disadvantage to the use of mmWaves, i.e. due to such high frequencies of mmWaves, they are not able 

to travel through buildings or obstacles and can be absorbed by foliage and rain. 

 Small Cells:  

Small cells can be placed throughout the cities after every 250 meters or so. They are portable miniature base stations that require 

minimal power to operate. Thousands of small cells installed in the city, due to the short range of mmWave signals, form a dense 

network called the HetNet (Heterogeneous Network) that receives signals from other base stations and send them to the users at 

different locations, like a relay. This largely prevents signals from being dropped. The term ‘small cell’ encompasses pico cells, 

micro cells, femtocells and can comprise of indoor/outdoor systems. Small cells can be as small as the size of a shoe-box. Such 

small cells can be bolted to light poles and the sides of buildings, hence do not require separate towers. 

  
Fig. 3: The output power, cell radies size and other Feautures of 

different base station types, from small cells to Macro cells.(src-

qorvo). 

Fig. 4: Different between towers of cells and transceiver of the 

small cells. 
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 Massive MIMO:  

MIMO is the acronym for Multiple Input Multiple Output. MIMO refers to a wireless system that uses two or more transmitters 

and receivers to send and receive more data at once. Presently, 4G base stations possess a dozen ports for antennas to handle all 

cellular traffic. But 5G base stations can support about a hundred ports, which mean that a single array can accommodate many 

more antennas and hence can send to and receive signals from bountiful users at once. This leads to an increase in capacity of 

mobile networks by a factor of 22 or more. [8] Below is a list of key technological characteristics of massive MIMO. 

1) Fully digital processing: Every antenna bears its own RF (Radio Frequency) and digital baseband chain. The signals emitted 

from all the antennas at each base station (due to MIMO) are processed coherently together. Fully digital processing allows to 

measure complete channel response on the uplink as well as quickly responds to such changes in the channel.  

2) Computationally inexpensive precoding / decoding: As there are more than one transmitter and receiver in a MIMO network, 

there exists one LOS path from every transmitter to every receiver ideally. However there may be reflection or diffraction 

from the surrounding atmosphere and the signals could interfere causing a low SNR (Signal to Noise Ratio) at the receiver. 

Hence the data streams cannot be decoded effectively. To avoid this precoding is used on the transmission side with the goal 

of equalizing the signal reception across multiple receiver antennas.  

3) Channel hardening: Due to microscopic changes in environment, the channel gain tends to fluctuate randomly. This is known 

as channel fading. The channel is said to have hardened when the fluctuations in gain do not impact the transmitted data. 

Channel Hardening effectively removes the effects of channel fading. Operationally, each terminal-base station link forms a 

scalar channel whose gain stabilizes to a deterministic and frequency-independent constant.  

4) The reliance on reciprocity of propagation and TDD (Time division Duplex) operation reciprocates the need for prior or 

structural knowledge of the downlink propagation channel since the downlink channels can be estimated from uplink pilots. 

5) The array gain offers the link budget improvement and the spatial resolution of the array results in interference suppression. 

This facilitates the provision of uniformly good quality of service to all terminals in a cell. 

VI. COMPARISON CHART OF GENERATION IN TELECOMMUNICATION [9] 
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VII. ADVANTAGES 

There are several advantages of 5G technology, some of the advantages have been shown in the above Ericsson image, and many 

others are described below − 

1) High resolution and bi-directional large bandwidth shaping. 

2) Technology to gather all networks on one platform. 

3) More effective and efficient. 

4) Technology to facilitate subscriber supervision tools for the quick action. 

5) Most likely, will provide a huge broadcasting data (in Gigabit), which will support more than 60,000 connections. 

6) Easily manageable with the previous generations. 

7) Technological sound to support heterogeneous services (including private network). 

8) Possible to provide uniform, uninterrupted, and consistent connectivity across the world. 

VIII. DISADVANTAGES 

Though, 5G technology is researched and conceptualized to solve all radio signal problems and hardship of mobile world, but 

because of some security reason and lack of technological advancement in most of the geographic regions, it has following 

shortcomings − 

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

2) The speed, this technology is claiming seems difficult to achieve (in future, it might be) because of the incompetent 

technological support in most parts of the world. 

3) Many of the old devices would not be competent to 5G; hence, all of them need to be replaced with new one — expensive 

deal. 

4) Developing infrastructure needs high cost. 

5) Security and privacy issue yet to be solved [10]. 

IX. CONCLUSION 

5G technology is going to be a new revolution in wireless systems market. As data traffic has tremendous growth potential, under 

4G existing voice centric telecom hierarchies will be moving flat IP architecture where, base stations will be directly connected to 

media gateways. 5G will promote concept of super core, where all the network operators will be connected one single core and 

have one single infrastructure, regardless of their access technologies. [11] 5G will bring evaluation of active infra sharing and 

managed services and eventually all existing network operators will be MVNOs (Mobile virtual network operators). 
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