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ABSTRACT 

 

In today’s world, the 5th Generation mobile networks play a significant role in expanding 
knowledge and increasing the creativity of people, thereby making information readily 
available. Through the investigation of past and recent literatures, it is found that India lags 
behind in establishing 5G networks successfully. This study lays out a comprehensive 
summary on the challenges faced by India in establishing 5G network successfully, its 
applications and future scope. A mixed-method research strategy consisting of both 
interviews and survey questionnaire has been used for data collection purposes. The chosen 
sample population for the survey consists of professionals from different levels of the main 
Indian Telecom Organizations along with a few other mobile phone companies. Fibre 
Infrastructure Issue is found to be the biggest challenge for 5G in India followed by 
Availability of Spectrum, Cost of Spectrum and Space Requirement for Spectrum while 
Affordable 5G devices is found to be the least impacting challenge. 5G can attain long term 
sustainability in India only if the Fibre Infrastructure Issue is addressed at the earliest. 
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CHAPTER 1: INTRODUCTION 

 

1.1 Background & Research Question 

Over the decades, the history of mankind has witnessed the invention of many 

revolutionary technologies that have changed our way of living towards betterment. Right 

from the creation of hand tools in the early Stone Age to the current automated robotic 

processes in manufacturing, we have travelled a long way. But among all these numerous 

life-changing inventions and discoveries, mobile technology stands out as a giant. The 

combined speed of adoption and the extent of the global transformation it has driven make 

it one of the finest inventions in the history of human race. In a very short span of time, the 

mobile technology has become an integral part of everyone’s day to day life. John 

Schumpeter in his theory of technological change rightly pointed out the connection 

between technological change and economic evolution. He explained how technological 

change depends on three phases: invention (the creation of new technologies); innovation 

(the commercial introduction of new technologies); and diffusion (the spreading of new 

technologies). (Papageorgiou and Michaelides, 2016).  

All the generations of cellular technology that includes First Generation (1G), Second 

Generation (2G), Third Generation (3G) and Fourth Generation (4G) have each been a major 

paradigm shift and an improvement over the previous thereby breaking backward 

compatibility. The preliminary interest and discussions regarding 5G started in the year 

2013. 5G had a lot of baggage along with it that needed to be taken care of. It not only 

includes huge carrier frequencies with massive bandwidths but also requires extreme base 



10 
 

stations as well as device densities along with large number of antennas. But, unlike the 

previous generations, 5G is highly integrative. Any new 5G interface along with the 

spectrum together with LTE and Wifi is guaranteed to provide high speed data, extensive 

coverage area and a comfortable user experience.(Andrews et al., 2014).  

When the world was dealing with the global technological boom, the scenario in India was 

quite different. According to reports, it is predicted that Internet users in India will reach up 

to 627 million by 2020, which is large in comparison to the previous years. This will also 

include rapid usage growth in the rural parts of the country. (“Internet users in India to 

reach 627 million in 2019,” 2019). Since 5G is 100 times faster than 4G, having a speed of 

100 gigabits per second, it is assumed to be able to meet the increasing demand in India. 

(“What is the difference between 4G and 5G?,” n.d.). 5G is believed to have numerous 

advantages to the Indian population ranging from increased availability and accessibility to 

the masses in the areas of healthcare and education to decreasing pollution and facilitating 

transportation. One of the major advantages of the successful implementation of 5G 

network in India would be the enhanced capabilities to respond to issues of public safety. 

Apart from this, with the realization of 5G-enabled services and applications, there will be a 

lot of new opportunities in terms of employment. These developments as a whole will 

accelerate a cleaner, safer and more sustainable society for current as well as future 

generations. (“Here’s how India can embrace 5G to improve growth and productivity,” 

2019).  

But all of these are not easy to achieve. There are a lot of barriers in the road of India’s 5G 

implementation. Hence, this study tries to find out those challenges thereby forming the 
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Research Question: “What are the challenges faced by India in implementing 5G network 

successfully?” 

1.2 Aims & Objectives 

In a research context, the terms ‘Research Aims’ and ‘Research Objectives’ have specific 

meanings. The term ‘Research Aims’ usually refers to the main goal or overarching purpose 

of a research project consisting of brief and to the point sentences. The ‘Research 

Objectives’ however will indicate the specific research topics or issues the project plans to 

investigate in a more detailed manner. It generally builds on the main theme stated in the 

research aim. (Thomas and Hodges, n.d.)  

Even though, India needs to implement Fifth Generation (5G) networks at the earliest owing 

to the rising demand of high speed internet and significant rise in the number of internet 

users from the last decade, there are a number of challenges in its way. This research aims 

to lay out a comprehensive study on the challenges faced by India in establishing 5G 

network successfully, its applications and future scope. This paper also aims to propose 

some probable solutions for resolving the issues standing as a barrier in the implementation 

of 5G. The objective of this study is to address the gap in knowledge by undertaking the 

following activities: 

 Detailed understanding of the cause of the problem: This will help in researching and 

studying about all the challenges and their potential causes after carefully reviewing 

the past as well as the recent literatures. 

 Interview of Professionals having relevant knowledge on the subject: This will help in 

understanding about the problem better along with gaining additional knowledge 
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about some other barriers that will in turn help in creation of the questionnaire for 

the survey in a clear and detailed manner. 

 Employee Survey of the Indian Telecom Companies like Vodafone Idea, Bharti Airtel, 

Reliance Jio and other mobile phone companies like Samsung, Apple, Ericsson: This 

will help in having an honest feedback from the employees who work closely in the 

Indian telecom companies at different ranks and also employees from mobile 

companies that have a highly functional business in the Indian market thereby 

getting a clear insight of the existing Challenges for 5G in India and also the severity 

of each of them. 

 Extensive Analysis of the collected data from the respondents and Critical Evaluation 

of the actual challenges encountered: This will help in clearly segregating the 

collected data and evaluating all the challenges recorded, thereby determining the 

more severe ones that have a huge impact along with identifying the correlations 

among them. 

1.3 Rationale 

The Rationale for a research is generally the reason for undertaking the study. The Rationale 

should justify the need for conducting the research study. It forms one of the most 

important parts of the research as it also showcases the significance and novelty of the 

undertaken study and hence it is also referred to as the justification of the study. (“How to 

write the rationale for research?,” 2018) 

Now if the previous studies are taken into consideration, it can be clearly observed that a lot 

of work has already been conducted regarding the 5G network and Evolution of Mobile 

Communication over generations. However, very limited academic resources are available 
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on the Challenges for 5G implementation in India. This study plans to present a detailed 

report on the challenges faced by India in establishing 5G network successfully, its 

applications, benefits, sustainability and its future scope. It also aims to ascertain the 

priorities of the challenges according to their severity or impact and correlations among 

them. The study tries to figure out why they stand as challenges for India in its way to 

successful implementation of 5G along with providing some probable solutions for the 

existing issues.  

The Gap in knowledge that this study is looking for understanding and addressing is that 

why India is lagging behind in terms of establishing 5G network successfully even after being 

the fifth largest economy in the world. This study will definitely appeal the masses as 

because it is in line with the objectives of the Telecom Industries’ stakeholders in India. 

According to studies, it has been revealed that in Comparison to the previous years, it is 

predicted that the Internet users of India will reach up to 627 million in 2019. (“Internet 

users in India to reach 627 million in 2019,” 2019). The existing 3G and 4G networks are not 

being able to fulfil the huge demand. Hence, 5G needs to be implemented successfully and 

at the earliest. 5G is assumed to be faster and more efficient than 4G. It can outdo the data 

speeds of the fastest home broadband network currently accessible by consumers. 5G will 

be 100 times faster than 4G. Its speed will be up to 100 gigabits per second. (“What is the 

difference between 4G and 5G?,” n.d.) 

1.4 Difficulties Faced During the Research 

This section discusses the constraints faced by the researcher during the study. It is essential 

to state the difficulties and limitations encountered during the dissertation and the impact it 

had on the study conducted. The two major difficulties faced while undertaking the research 



14 
 

were the time constraint and the access to participants. As the researcher is a student who 

is conducting research for the first time, it seemed that 12 weeks was considerably a short 

period of time for conducting the study, especially in the current circumstances. Not only 

did the number of responses for the survey planned to record initially had to be reduced 

due to the sudden outbreak of COVID-19 but also all the relevant literatures on the topic 

could not be incorporated due to time constraints.   

Again, because the researcher was himself in Ireland but undertaking the research about 

India (i.e. two different countries), the interviews had to be conducted online through zoom 

meetings instead of face to face interviews. The information and knowledge acquired 

through online interviews were less compared to face to face interviews due to the time 

constraints of zoom meetings. However, it did provide an excellent base for preparing the 

survey questionnaires. 

1.5 Dissertation Roadmap 

To offer a systematic structure and enable ease in navigation thereby demonstrating the 

flow of overall research process, the dissertation is divided into the following chapters: 

Chapter 1: Introduction 

This chapter provides a general background about the research topic. It also includes the 

research question, the aims and objectives through which the study is conducted and 

rationale behind the study. Apart from these, the chapter also consists of the limitations or 

the difficulties faced during the research. 
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Chapter 2: Literature Review 

This chapter consists of the past and recent literatures encompassing the study along with 

discussing the concepts impacting the research. This section comprises of two relevant 

themes –  

a. Evolution of mobile Technology along with the benefits of 5G networks and sustainability 

through it.  

b. Challenges faced by India in establishing 5G networks successfully along with its 

limitations. 

Chapter 3: Methodology  

In this chapter, the methodology adopted for conducting the research is discussed. This 

section provides an elaborate summary of the research philosophy, theory development, 

research design, research strategy, research procedure, research schedule, participants, 

data collection, materials used, ethical considerations for the research and the qualitative 

data analysis. 

Chapter 4: Results 

This chapter specifically includes the analysis of the collected survey data for the research, 

separately for each question. For each question, a brief description of the findings for that 

particular question is incorporated in this part, along with statistical representations (charts 

and graphs) for a better understanding. 
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Chapter 5: Discussion 

In this chapter, the researcher summarizes the findings of the study in a transparent 

manner. Additionally, this chapter also includes the conclusion of the study along with its 

strengths, weaknesses and future scope. 

CHAPTER 2: LITERATURE REVIEW 

 

The Literature Review can be defined as the summary of a particular subject field that guide 

through the identification of specific research questions. It generally identifies as well as 

organizes the relevant concepts from the past literatures. It becomes easier to ascertain the 

areas in which further research is required from the review of earlier and recent work. 

(Rowley and Slack, n.d.).  

This literature review will deal with two key themes relevant to the proposed research 

study. The first theme will focus on the problems of the evolution of mobile technology, 

benefits of the Fifth Generation (5G) networks, Sustainability through Fifth Generation (5G) 

networks and barriers associated with it in general taking an example of the European 

market. In addressing this theme information and evidences will be drawn from theoretical 

models and frameworks that explain the concepts in detail. The second theme will 

specifically focus on the Challenges faced by India is establishing 5G networks successfully. It 

will discuss the detailed understanding of the problems identified after careful review of 

past and recent literatures. It will also discuss the Limitations of 5G networks as a whole. 
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2.1 Evolution of Mobile Technology 

The mobile technology has gone through successive generations of improvements till 1970s 

after its origin in the first quarter of the last century. It was during this time, when the U.S. 

Federal Communications Commission (FCC) allowed the allocation of additional spectrum 

for the increase of capacity over time. One of the most important aspects of the mobile 

technology’s evolution was massively improved performance along with significantly lower 

cost from generation to generation. In addition to providing vast economic benefits through 

increased productivity, with an estimated GDP increase of approximately 5% associated 

with the availability of both wired as well as wireless high speed Internet services, the most 

important contribution of mobile communications lie in its capability of providing a base to 

expand knowledge and increase the creativity of people everywhere thereby making 

information available at the touch of a button or icon. The firm theoretical foundations for 

communications laid by Claude Shannon in 1948 was certainly the starting point after which 

the successive improvements in cellular technology have been achieved through a 

combination of advances in communication theory, computing power, and analog radio 

frequency (RF) circuit electronics. (Viswanathan and Weldon, 2014).  

The evolution of mobile technology is generally classified into generations starting from First 

Generation (1G) through Second Generation (2G), Third Generation (3G) till Fourth 

Generation (4G) with a currently emerging Fifth Generation (5G).   

 1G refers to the first generation of wireless telephone technology which was 

primarily introduced as Advanced Mobile Phone Service (AMPS) (United States) in 

the 1980's used the analog system for transmitting radio signals and meant only for 

voice calls.  
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 2G is short for second-generation wireless telephone technology that uses digital 

radio signals and was commercially launched on the Global System for Mobile (GSM) 

standard in Finland around 1991. In addition to voice calls, 2G also enabled services 

such as digitally encrypted text messages, picture messages and MMS (multimedia 

messages).  

 3G stands for third generation and refers to technology Wideband Code Division 

Multiple Access (WCDMA) allowing mobile phones to access the internet including 

surfing web pages and even making video calls as well as downloading music. 3G is 

equipped with a packet oriented mobile data service General Packet Radio Service 

(GPRS) that provides data rates of 56-114 Kbit/seconds. A combined technology of 

2G with GPRS is referred to as 2.5G and is between 2G and 3G standard.  

 4G meaning fourth generation is a successor of the third generation (3G) standards 

providing mobile ultra-broadband Internet access. It incorporates services like IP 

telephony, gaming applications, high-definition mobile TV, video conferencing, 3D 

television and cloud computing in addition to the pre-existing basic calling and 

texting facilities. Subsequently, 4G-LTE (Long-Term Evolution) was introduced that 

was a major improvement over 3G speeds but technically very different from 4G. 

 Currently, 5G or the fifth-generation wireless systems is still under development and 

projects to denote the next major phase of mobile telecommunications standards 

beyond the current 4G/IMT-Advanced standards. The concept of mobile phone will 

change entirely and will be considered as another Internet of Things (IOT). 5G is 

believed to be 100 times faster and more efficient than 4G having a speed up to 100 

gigabits per second. It can outdo the data speeds of the fastest home broadband 
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network currently accessible by consumers. (“CIVIL SERVICE EXAM MATERIALS : 

Generations of Network – 0G, 1G, 2G, 3G, 4G and 5G,” 2014). 

 

Figure 1 Detailed overview of wireless network Generations 

(“What are the differences between 1G, 2G, 3G, 4G and 5G?,” n.d.) 

2.2 Benefits of 5G Network 

As discussed already, 5G technology stands for Fifth Generation Mobile Technology. It 

requires a very high bandwidth to be able to function properly. 5G can be looked upon as a 

packet switched wireless system having wide area coverage and high throughput. It 

generally makes use of BDMA (Beam-division multiple-access), CDMA (Code Division 

Multiple Access) and millimetre wireless enabling a speed of 100Mbps in full mobility and a 

speed higher than 1Gbps at low mobility.  

The previous generations of mobile communications generally used TDMA (Time-division 

multiple-access) and FDMA (Frequency-division multiple-access). Each of these two 

techniques had pitfalls. FDMA has frequencies allocated permanently thereby wasting 

spectrum when the stations are not functioning. TDMA on the other hand has poor call 

quality because of multipath interference. Hence, BDMA was suggested as a radio interface 

for 5G as it is independent of frequency and time resources thereby solving the problem of 

bandwidth capacity and efficiency along with improving the signal strength at the cell edge. 
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CDMA is also a powerful and flexible technology. The call data’s are coded with a unique 

key.(Team, 2018)  

The 5th generation of mobile network consists of various advanced features that makes it 

the most powerful and in huge demand. The features that make 5G the most anticipated 

technology are: High Resolution, bidirectional huge bandwidth, higher data rates and the 

finest Quality of Services (QOS).(Hossain, 2013). Apart from these, the key technologies that 

give it an edge over 4G are Massive MIMO (Multiple Input Multiple Output) and Millimetre 

Wave Mobile Communications. 5G networks are believed to support a wide range of 

applications that include smart home, autonomous driving, drone operations, health and 

mission critical applications and entertainment and multimedia along with being the 

prospective key enabler of future Internet of Things (IoT).(“(PDF) 5G Mobile Services and 

Scenarios,” 2018) 

 

Figure 2 Evolution of Mobile phones 

(“The Mobile Wireless Communication Technology Journey - 0G, 1G, 2G, 3G, 4G, 5G | 

LinkedIn,” n.d.) 
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2.3 Sustainability through 5G 

Sustainability can be achieved in a 5G environment by the fulfilment of two major 

requirements: Energy and Resource Efficiency. Physical Infrastructure sharing that includes 

Spectrum sharing can be looked upon as one of the major technology trends towards 

energy and resource efficiency. Because of the huge technological boom around the world, 

there has been a significant increase in the demand for data traffic. This could very easily 

lead to an increasing cost for wireless infrastructure along with increasing amount of energy 

consumption and it is not a sustainable solution. Hence the proposed ideas of infrastructure 

sharing among different mobile operators are slowly gaining popularity. The sharing can be 

partial (each small cell of the macrocell layer belonging to different operators) or full sharing 

(sharing of all the cells both macro and small). Since the benefits of resource sharing are 

varied and many, it should be taken into account during the initial design of the system and 

5G architecture in order to support multi-technology and multiservice infrastructures. 

(Georgakopoulos et al., 2016).  

Apart from this, some of the other initiatives proposed for efficient energy consumption, 

keeping in mind the gigantic data rates and throughputs of 5G are:  Enhancement of Energy 

Efficiency, Enhancement of Spectral Efficiency, Full Duplex Radio, Cognitive Radio, Software 

Defined Networking, Energy Harvesting and integration of Green Clouds. (Routray and 

Sharmila K. P., 2016) 

2.4 Barriers for 5G in Europe 

Now before looking into the challenges faced by India, it would be a good move to look into 

the European market, the challenges faced and how it dealt with its challenges before 
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implementing 5G successfully. Europe too was in the middle of a chaos, dealing with its own 

issues before taking a successful leap from 4G to 5G. There were three interconnected 

problems existing in Europe for mobile networks: exponential traffic growth, unsustainable 

site densification and little incentive to invest in building out networks. 

 Exponential Traffic Growth: The mobile network’s traffic demand is assumed to rise 

drastically in Europe till at least the next decade. This growth is assumed to be driven 

largely due to video applications. According to Cisco Visual Networking Index, 

consumed gigabytes (GB) per user per month ranged from 0.7 to 4.4 GB by the end 

of 2017. The new technological services such as AR (Augmented Reality), in-car 

entertainment and also ever-improving customer experience in fact add up to the 

data consumption growth. 

 Unsustainable Site Densification: It was next to impossible for 4G to sustain in the 

ever-rising data consumption growth without extensive site densification. But this 

wasn’t an easy task to achieve as it required both economic and social attentions. 

According to studies, 4G capabilities will completely loose its ground and exhaust 

itself by 2021 in cities like Berlin, London, Milan, Paris etc. due the continued traffic 

growth at a rate of 40% per year. 

 Little incentive to invest: Another major problem is the network operator’s lack of 

incentive for investment. Video applications drive a lot of traffic growth and this is 

something which is hard for telcos to come in terms with. They struggle to monetize 

due to sheer fact of having competition in terms of unlimited data plan. The average 

revenue per year for telcos (ARPU (Average Revenue per User)) fell by about 3% 
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from 2013 to 2018. As a whole, the mobile operator’s share of profit suffers a steady 

decline since 2010 thereby limiting their capability of investment.  

5G was the answer to the aforesaid problems mainly because of two primary factors: i. It 

has the ability to utilize a larger spectrum. ii. It has a suitable configuration for newer 

technologies thereby expanding its capabilities. As mentioned earlier, the increasing 

traffic demand which the 4G network was anyways not being able to fulfil, would have 

tripled from 2020 to 2025, according to studies. Things took a turn for the betterment in 

large European cities.  

In an idealistic 5G scenario, a network operator with 100 MHz of 3.x GHz spectrum 

utilizing massive MIMO (multiple-input, multiple-output) does not need to resort to 

network densification. This in turn results in the lowering of expenditure of the various 

network operators’ average annual network spending. It is presumed to be half of what 

it was under 4G.(Bernold et al., 2018). From the above section, it is clear that Europe too 

had its share of challenges in its road to 5G. Now while looking into the Challenges faced 

by India, it can be ascertained whether India and Europe has any common issues and if 

so, what they are. 

2.5 Challenges of 5G in India 

Now if we look into the current scenario of mobile networks in India, it can be observed that 

ever since India has stepped into cellular wireless communications, serving the hotspot 

areas has always been a critical challenge for the service providers. India has a huge 

population and hence the hotspot areas in India are densely packed both by old structures 

as well as potential subscribers. This leads to a problem in terms of finding adequate 
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number of suitable sites for installation. The major issue arises when the subscribers roam 

in groups, thereby further deepening the capacity need at every spot. It is presumed that 

with an up gradation of Technology from 2G through 4G and finally to 5G, the per subscriber 

capacity allocation is expected to take a boom. (Kumar et al., 2014). The following are the 

existing challenges that have been identified: 

2.5.1 Spectrum Issue  

Spectrum usually refers to the invisible radio frequencies allocated to the mobile industry 

and other sectors for communicating over the airwaves through wireless signals. The 5G 

spectrum is a range of radio frequencies having sub-6GHz range and the millimetre-wave 

frequency range of 24.25 GHz or above. The Long-Term Evolution or LTE networks use 

frequencies in the sub-6GHz. This leads to LTE sharing the space with 5G traffic. There are 

two sets of frequency band for 5G network – Frequency Range 1 (FR1) and Frequency Range 

2 (FR2). The range for FR1 is from450 MHz to 6GHz, which also includes the LTE frequency 

range. FR2 ranges from 24.25 GHz to 52.6 GHz. A network operator generally uses either 

Frequency Division Duplex (FDD) or Time Division Duplex (TDD) technologies to share 

spectrum. According to an approved United States patent assigned to AT&T, bands are 

allowed to be dynamically allocated between LTE and 5G in tens of milliseconds. (“What is 

the 5G Spectrum?,” 2020). Based upon a study on the challenges of 5G network in India, it 

has been found that the poor propagation of frequencies on the spectrum due to high and 

low frequency requirements called for advanced antennas and smaller sized cells for 

maintaining the quality of the signal. (Puri et al., 2018).  

One major advantage in regard to the successful implementation of 5G in India would be 

the introduction of Internet of Things (IoT).In addition to this, Smart grids, Smart cities, 

https://patents.google.com/patent/US10462675B2/en
https://www.sdxcentral.com/directory/att/
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Smart Transportation, Telemedicine and Machine to Machine communication are some 

other future systems that can become reality due to 5G. (“(PDF) 5G Future Communication,” 

2016). The 5G network requires some important technologies such as radio access, MIMO, 

mobility management, interference management and most importantly a massive spectrum 

to be able to achieve compatibility with the IOT networks. Hence,5G has to primarily focus 

on a new spectrum, Multiple-Input Multiple-Output (MIMO) diversity, transmission access 

and a new and better architecture for capacity and connection.(Le et al., 2016).  

The Indian Government is actively planning out the 5G ecosystem. It has also made plans to 

put up spectrum for sale in the 3400-3600 MHz band, which will be used for the launch of 

5G services. It has also asked the Telecom Regulatory Authority of India to suggest a reserve 

price for 5G airwaves, which can be offered in the next auction alongside 4G bandwidth. 

Further, the Department of Electronics and IT has earmarked an investment of Rs 1 billion in 

5G research and technologies during 2017-18. (“Moving On: Industry looks to leapfrog to 

5G,” 2017). But this is not the only problem in regard to the spectrum. Spectrum sharing 

needs to be undertaken for utilizing the full potential of the limited resources. This has to 

been done carefully without violating the protection of rights for each network. 

Additionally, protection against interference also requires to be maintained for each 

network while delivering reliable levels of performance.  

Having a Limited Spectrum has always been a challenge for India in taking the leap from 4G 

to 5G. In most of the cases, the full efficiency of the limited spectrum could not be utilized if 

it is allocated to a single provider as the number of users will be limited. Even though, this 

can be seen as an advantage in terms of having less competition amongst the network 

providers but the efficiency of the spectrum will be wasted. The only immediate solution to 
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this was spectrum fragmentation but that too wasn’t a permanent one. This solution will 

give rise to issues of incompatibility among markets which in turn would affect the economy 

as a whole. And creation of an aharmonized framework for spectrum usage is not an easy 

task to achieve. Additionally, another challenge that India needs to deal with is the 

deployment of the existing technologies for the new spectrum of 5G architecture as the 

requirement of the newest mobile network generation is far more complex and novel(Puri 

et al., 2018). There are some key technologies associated with 5G mobile communications 

like: 

 Femto Cell: It is an inexpensive, small and low-power base station having a radio 

range of 10-15 meter. The smaller transmission distance between the transmitter 

and receiver acts as a catalyst for an efficient increase in speed, capacity, coverage 

and battery life. 

 QAM 256: It is a modulation system where each symbol represents 8 bits for 

transmission thereby generating a mobility speed of 40mbps and an increased 

efficiency. 

 Smart Antenna: It is one of the most promising techniques that can increase the 

speed and capacity of the limited spectrum by reducing or even eliminating the 

effects of fading and co-channel interference. 

 Faster-Than-Nyquist (FTN): It is a technique based upon non-orthogonal 

transmission scheme that can efficiently utilize the limited spectrum thereby 

increasing the data rate. 
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 Cognitive Radio: This can be considered as an integral part of the 5G network. In fact 

5G is a combination of 4G and Cognitive. CR generally uses the same spectrum 

efficiently by finding the unused spectrum and allocating it to the desired user. 

 Linear Spectrum Sensing: This system functions in such a way that the transmitter 

performance is enhanced without interrupting the current transmission for the 

primary user. 

 Device to Device Communications: The main goal is to increase speed, connectivity 

and coverage during the direct communication of one device to another without 

involvement of any other network. 

 Ultra Wide Band: It is basically a technique used for short range wireless 

communications. 

 All IP network: It is a packet based network at which all the data is transmitted in 

the same way and it will be independent of access technology. 

 Cloud Computing: It is one of the most growing technologies in mobile 

communications which will take a boom after the implementation of 5G. It can 

provide access to a resource at any time with minimum management effort from 

any device or location. 

For mostly all of the above mentioned technologies, Spectrum plays a very important role. 

Like for example, Femto cell generally shares a frequency from the same spectrum that is 

used by macro cell base station. Again, Smart Antennas require an increase in the capacity 

of the limited spectrum. The Faster-Than-Nyquist (FTN) utilizes the spectrum efficiently but 

puts a pressure of an ever increasing data rate whereas the Cognitive Radio uses the limited 
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Spectrum in such a manner that the unused Spectrum gets allocated to the desired user. 

And finally, Linear Spectrum Sensing requires minimum interference for the primary user. 

(Kumar, 2015) 

Based upon the above research works, it can be observed that the Availability or 

Accessibility of the proper Spectrum as well as the Cost for it seems to be one of the 

Challenges that India faces in its vision of taking the gigantic leap from 4G to 5G according to 

different researchers. 

2.5.2 Optical Fibre Issue 

 The Telecommunications industry has been revolutionised by Fibre Optic Communication. It 

not only enabled telecommunications links to reach greater distances along with lower to 

negligible levels of loss in the transmission medium but also accommodates increasing 

amount of data rates.  

In addition to the Spectrum Issue, India also has a poor Fibre infrastructure. Optical Fibre 

generally plays a key role in the implementation of any new generation of network. Hence, 

the implementation of 5G in India is no different. Optical Fibre is usually concerned with 

delivering increased data capacity and improved voice calling quality. India has previously 

faced poor quality of service and call drop issues because of its low investment in Fibre and 

backhaul infrastructure. It has been found that only 20% of towers in India are backhauled 

in comparison to the 80% in countries like U.S., China and Korea, thereby giving importance 

to Fibre deployments. According to reports, India only deploys an average of 15 million 

kilometres of Fibre every year compared to the current demand of at least 50 million 

kilometres every year. This has impacted the Last-mile connectivity as well. The data rate 
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required for smooth functioning of 5G is assumed to be 1TBPS but India has only 6.5MBPS 

average speed due to the lack of proper fibre infrastructure and last-mile connectivity. 5G 

requires an up gradation in the network capacity as well as speed but unfortunately due to 

the lack of last mile connectivity in the rural areas of India along with non-uniformity in the 

network speed, implementation of 5G seems to be a distant dream for India. (Sharma, 2018) 

According to the National Broad Band plan, deployment of Fiber Optic network is required 

from the towers to their respective nearest blocks headquarters for facilitating broadband 

networks especially in the rural areas of India. India lacks a proper Fiber optic broadband 

network primarily due to the lack of backhaul network, deployment issues, support 

infrastructure and high cost of customer premises equipment. (Chhaya, 2012).  

The three main ruling Telecom companies in India are Vodafone Idea, Bharti Airtel and 

Reliance Jio. Amongst these three, only Reliance Jio has successfully established their own 

Fibre network. After a tedious and prolonged year of beta-testing, Reliance Jio has rolled out 

its Fiber services in September, 2019. But this wasn’t an easy task to achieve. Reliance Jio 

Infocomm signed a deal with Reliance Communications so that they can lease the latter’s 

optic fiber network and 4G spectrum across the cities. It is to be taken into consideration, 

that building telecom infrastructure such as tower or fibre or cable is both expensive as well 

as time consuming. This pact proved to be beneficial for both the companies. This not only 

helped Reliance Jio to speed up its 4G services to a sufficient level but also helped Reliance 

Communications to reduce its debt. (“Reliance Jio signs optic fibre deal with Reliance 

Communications,” 2014). Vodafone Idea and Bharti Airtel jointly planned to own their Fibre 

network very soon. The idea is to outdo Reliance Jio’s 300,000 route km of Optic Fibre by 

giving high competition together with Vodafone’s 156,000 route km of Optic Fibre and 
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Airtel’s 246,000 route km of Optic Fibre. (“Vodafone Idea pushing for equal stake in optic 

fibre venture with Airtel,” 2019) 

2.5.3 Affordable 5G Devices 

According to a recent wireless network statistics, it is revealed that mobile traffic around the 

globe experienced a rise of around 70% in 2014. Also, only 26% smartphones among all the 

other mobile devices around the globe are responsible for 88% of the total mobile data 

traffic. As per Cisco’s Visual Networking Index (VNI), it has been forecasted that mobile 

networks will slowly have more than half of connected device as smart devices. It is also 

observed that the exponential growth in mobile multimedia traffic depends on the 

increased smart phone usage. In fact, since 2012 video traffic has been half of the global 

mobile traffic. It is assumed that an average mobile user will download around 1 terabyte of 

data annually by 2020. (Agiwal et al., 2016). Hence, it can be observed that having 

affordable 5G devices especially smartphones available to customers is of equal importance.  

India lacks affordable 5G devices available for the vast population. Even if 5G network 

connectivity comes in, consumers will not be able to buy affordable 5G phones. The first set 

of 5G phones were expected to be released in the market from the first half of 2020, even 

though plan for 5G spectrum auction was in April-June quarter. Approximately round 15 to 

18 models were expected to be introduced in India for premium or luxe categories having a 

price equal to or above Rs 30,000. The initial plan was to release both 4G and 5G variants in 

2020 keeping in mind the affordability factor. The full-fledged sales of 5G phones will only 

boost up from either the end of 2020 or the start of 2021. India couldn’t move according to 

the plans due to the Coronavirus outbreak around the world. (“5G phones may reach Indian 

shores in H1,” 2020).  
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Huawei and ZTE are two giant telecommunications equipment of China that has a huge 

market in India. According to reports, they have won 88% of the total value of tenders for 

5G standalone equipment. (Clark 4/27/2020, 2020). A few months ago, India had given a 

green signal to both Huawei and ZTE for participating in the country’s trial for 5G 

technology. But with recent turn of events that include the rising tension between India and 

China following a border clash that left 20 Indian soldiers dead, Indian government has 

decided to ban 59 Chinese Apps including TikTok and WeChat. Following the circumstances, 

Huawei and ZTE can also get banned from participating in India’s 5G network rollout giving 

importance to the best interest of the country. (Kharpal, 2020). This will directly have an 

impact on the availability of 5G devices in the country as Huawei and ZTE are significant 

players in the Indian market for 5G network. 

2.6 Limitations of 5G Networks 

Although 5G will have enormous advantages to the Indian population, it has its own set of 

limitations too. Firstly 5G is known to use higher frequencies that will lead to carrying large 

amounts of data at once but it will fail to penetrate obstacles. The higher the frequency the 

lower is its capability of penetrating obstacles. This means to get 5G coverage inside a 

building, indoor signal booster needs to be implemented This is one of the main reasons as 

to why the 5G rollouts that have taken place so far have been restricted to dense urban 

areas, with networks placing cell transmitters at short distances. (Sharma, 2019) 

Apart from this, there is always a cost factor associated with the 5G technology 

implementation. Most of the old devices will not be competent with 5G and hence needs to 

be replaced with new ones thus making it an expensive affair. Also, deployment of a proper 
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Fibre Infrastructure that has been recommended by most of the respondents will require 

high cost. (“5G - Advantages & Disadvantages - Tutorialspoint,” n.d.) 

CHAPTER 3: METHODOLOGY 

 

3.1 Introduction 

The Literature Review has presented a description of the evolution of Mobile 

Communications, the key technologies involved with the Fifth Generation mobile networks 

and also a discussion on some of the challenges that India face in its endeavour of 

implementing 5G network successfully. From the previous chapter, it can be observed that 

there are only a handful of academic resources available on the actual barriers for 5G 

implementation in India. Hence, this research can be perceived as an effort to fill this gap.  

This section will discuss the research philosophy, theory development, research approach, 

sample and population chosen, the methodology that has been used for collection of data, 

materials used for the collection of data and also the analysis of the collected data. This 

section will also try to address and justify the mixed-method approach of the research 

including the research design, participants chosen, materials used, overall research 

procedure and the ethical considerations concerning this study. 
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3.2 Research Onion 

 

Figure 3 Layers of Research Onion 

Research Onion forms the crux of underlying choice for Data Collection Methods and 

Analysing techniques of any study. It consists of six layers. The First two layers deal with the 

Research Philosophy and Approach to Theory Development. The next three layers 

subsequently deal with the Methodological Choice, Research Strategy and Time Horizon. 

Finally, the last layer is the Data Collection and Analysis. (Mark N. K. Saunders et al., n.d.) 

3.3 Research Philosophy 

The Research Philosophy can be referred to as a set of beliefs and assumptions taken into 

consideration while working on the development of knowledge. A consistent and well 

chalked out set of beliefs and assumptions leads to a reliable research philosophy, which in 

turn serves as a foundation for methodology, research strategy, data collection techniques 
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and analysis procedures. Research Philosophies can be broadly classified into five types as 

follows: 

 Positivism: It generally relates to philosophical viewpoints of natural scientists 

and works around observable social reality in order to produce legitimate 

generalisations. 

 Critical Realism: It generally focuses on explaining our sight and experience in 

terms of the underlying truth or reality constituting to the shaping up of the 

observable events. 

 Interpretivism: It emphasises on the fact that human beings create meanings and 

hence they are very different from the physical phenomena around them. 

 Postmodernism: It acknowledges the role of language and power relations in 

regard to seeking answer of or questioning accepted ways of thinking and 

thereby trying to establish alternative marginalised views. 

 Pragmatism: It asserts that concepts are only relevant as and when they support 

actions utilizing both positivism and interpretivism philosophies. (Mark N. K. 

Saunders et al., n.d.) 

This Research study has adopted the ‘Pragmatism’ Research philosophy since the procedure 

for data collection chosen for this study is that of a mixed-method approach which includes 

both interviews (i.e. qualitative) as well as a survey (i.e. quantitative). (“Choosing an 

appropriate research philosophy,” 2016). One of the limitations of this approach is that it 

focuses on practical results and findings thereby ignoring philosophy and theory. (Nowell, 

2015) 
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3.4 Theory Development 

Theory Development holds an important place during the development of the Research 

Design. It has a relation in regard to the presentation of the findings and conclusions of any 

research study. There are generally three distinct theory development approaches as 

follows: 

a. Deductive Approach: This approach is used when the research starts with theory 

that is developed from the reading of past academic literatures and thereby a 

research strategy is designed to test the theory. 

b. Inductive Approach: This approach is used when the research starts by collecting 

data with the aim of exploring a phenomenon, thereby building the theory in the 

form of a conceptual framework. 

c. Abductive Approach: This approach is used when data is collected to explore a 

phenomenon, identify themes and explain patterns in order to build a new theory or 

modifying an existing one, thereby subsequently testing it through additional data 

collection. (Mark N. K. Saunders et al., n.d.) 

This Research Study is following a Deductive Approach as the researcher is starting from 

developing the theory by reading past as well as recent literatures and there after the 

strategy is formulated to test the developed theory by collecting data in order to make 

conclusions about the same. One of the major disadvantages of a Deductive Approach is 

that the conclusions can only be stated as true if and only if all the premises set in the 

developed theory are true and clear. (“Inductive vs. Deductive Research Approach (with 

Examples),” 2019) 
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3.5 Research Methods & Methodology 

Usually, Research Methods and Research Methodologies are used interchangeably in every 

context. But they are very different from each other. Research Methods are generally the 

methods that have been undertaken to conduct a research on a particular topic. It may 

involve conducting experiments, tests, surveys and critical studies. On the other hand, 

Research Methodology generally indicates the methods which may be undertaken for 

proceeding with the research study. It usually involves learning of new techniques that can 

be used in conducting the tests, experiments, surveys and critical studies for proceeding 

with the research. (“(PDF) Chapter 3 - Research Methodology and Research Method,” 2012). 

This section can be further divided into the following subsections for a better understanding 

of the approach. 

3.5.1 Participants (Sampling and Population) 

Sampling is the process of selecting participants for a predefined specific group referred to 

as population with the sole aim of collecting data to ascertain the general view of a larger 

population on that particular topic. (“(PDF) Sampling Methods in Research Methodology; 

How to Choose a Sampling Technique for Research,” 2016.) The steps that are generally 

followed during the process of Sampling are depicted below: 
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       Figure 4 Steps of Sampling Process 

Hence, this research also had to focus on a specific group of people in order to draw 

conclusions. Since the challenges could be both Technological as well as operational hence 

professionals from different levels and departments of the Indian Telecom Organizations 

were chosen as a sample for this research. The companies taken into consideration for 

carrying out the survey were the three main telecom companies of India namely Vodafone 

Idea, Bharti Airtel and Reliance Jio along with a few other mobile phone companies like 

Samsung, Ericsson, Apple and others which are highly operational and business driven in the 

Indian market.  

The chosen professionals had experience in deployment of 5G, evolution of mobile 

communications or some other related area in this domain. The Research targeted 

approximately around 50 respondents with professional experience in this field. The 

respondents for this survey were approached through a mix of personal contacts as well as 

connections on LinkedIn. The email ids were acquired from them and a formal mail along 
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with the survey link containing the information sheet and the consent form were sent to 

them. 

3.5.2 Research Design 

A Research Design can be defined as the overall strategy used in order to select and 

integrate the various components of the study in a coherent as well as logical manner. The 

main idea is to address the research problem effectively. A Research Design can be looked 

upon as the blueprint consisting of the ways of collection, measurement and analysis of the 

data. (Labaree, n.d.). The research design can broadly be classified into three types- 

Explanatory, Exploratory and Descriptive. 

 Explanatory Research: This type of Research is also known as Casual 

Research, primarily conducted when the focus is on analysing a situation or a 

specific problem with the sole aim of understanding and explaining the 

patterns of relationships between variables. The purpose of this research 

design is to identify the extent and nature of cause-and-effect relationships. 

(Dudovskiy, n.d.)  

 Exploratory Research: This type of Research is undertaken with an intension 

of exploring the research question without offering any conclusive solutions 

to the existing problems. The purpose of this type of research is to study a 

problem that has not been clearly defined yet. (Dudovskiy, n.d.) 

 Descriptive Research: In this type of Research, the researcher tries to explore 

and explain what is happening in more detail, filling in the missing parts 

thereby expanding the understanding. (Kowalczyk, n.d.) 
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This study incorporates the explanatory research design as the research is being conducted 

to identify as well as measure the key variables impacting the successful implementation of 

5G networks in India. By using this approach, the key variables impacting the different types 

of challenges can be identified and the effect of these variables on 5G implementation can 

be analysed. One of the major disadvantages of the explanatory design is that the 

coincidences in events are sometimes perceived as a cause and effect relationship and in 

certain instances it is difficult to identify which variable is the cause and which variable is 

the impacted one (effect). (Dudovskiy, n.d.) 

3.5.3 Research Strategy 

A Research Strategy can be defined as a step-by-step plan of action thereby providing 

direction to the thoughts and efforts of the researcher in order to conduct research 

systematically without any schedule slippage so that quality results are produced for 

detailed analysis.(Jenny, 2014). According to Saunders, research strategy is “the general 

plan of how the researcher will go about answering the research questions”.(Wedawatta, 

2011). 

This study incorporates a Mixed-Method approach for Research Strategy. Mixed-Methods 

research approaches generally use a combination of both quantitative and qualitative data 

collection techniques and analytical procedures.(Mark N. K. Saunders et al., n.d.). The 

researcher interviewed three professionals having extensive knowledge on the subject for 

qualitative data collection in order to understand the approach better and to be able to 

frame the questions accurately for acquiring best results in the survey. 
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The key variables that are getting measured for this study are: Availability of Spectrum, Cost 

of Spectrum, Space requirement of Spectrum, Availability of Proper Fibre Infrastructure and 

Cost of 5G devices. Questionnaire in the form of survey has been chosen as the basis for 

collection of quantitative data. It has been created using Google Forms as it is a free online 

tool for creating surveys that allows information to be collected easily as well as efficiently. 

The Questionnaire for the survey contains both dependant and independent variables. The 

dependent variable is the variable that gets tested and measured in an experiment, having 

dependency on the independent variable. In the survey for this study, those are the key 

variables mentioned above that are getting measured for the study. The independent 

variable, however, is the variable that the experimenter can control assuming it to have a 

direct effect on the dependent variable. For this survey, the demographics collected from 

the respondents like their age, sex, company name, designation and years of experience can 

be looked upon as an independent variable as they are not getting tested or measured. 

(“What are Independent and Dependent Variables? | Simply Psychology,” 2019) 

 

 

 

Figure 5 Relationship between Dependent and Independent Variables 

According to Check and Schutt, Survey Research is defined as the collection of information 

from a sample of a specific group through their responses to questions. Generally, Survey 

Researches can be of three types namely: quantitative method (questionnaires having 

numerically rated options), qualitative method (questionnaires having open-ended 

questions) and mixed method (using both the strategies). (Ponto, 2015). This study used a 

Independent 

Variable 

Condition A 

Condition B 

Influences 

Dependent 

Variable 



41 
 

mixed Survey Research approach that is cross-sectional in nature. The Questionnaire 

contains a mix of both numerically rated optional questions as well as open-ended 

questions.  

The three online interviews were undertaken using zoom meetings before the 

commencement of the survey. Zoom Meeting was chosen for the interviews as it is one of 

the best free video conferencing software which has a free basic version allowing unlimited 

number of face to face meetings.  

There are a handful of limitations associated with the Mixed-Method Research Approach. It 

is very time consuming than the other two methods of research as it is a combination of 

both quantitative and qualitative approach. Again, because of the duplicate nature of the 

research approach, it sometimes becomes difficult for the researcher to analyse and 

interpret conflicting results in addition to learning multiple methods for analysing. (“Pros 

and Cons of Mixed Methods Research,” n.d.) 

3.5.4 Data Collection Instruments / Materials used 

Data Collection for this research was conducted through an online questionnaire in the form 

of a survey. As described by McLeod, “a questionnaire is a research instrument consisting of 

a series of questions with the sole aim of gathering information from the respondents.” 

(“Questionnaire: : Definition, Examples, Design and Types | Simply Psychology,” 2018). 

Since, there is no formally validated measure of Challenges faced by India in successful 5G 

implementation currently; therefore, the researcher chose to develop his own 

questionnaire. In order to maximise the content validity of the questionnaire, the literature 

was thoroughly reviewed and various theoretical frameworks were studied along with 
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related empirical studies in order to clearly conceptualise the key variables to be measured 

for this research work. The items in the questionnaire have been kept simple and neutral. 

Valuable Feedback from the Supervisor of the researcher in term of conceptualising and 

refining the key variables in order to ensure maximum validity has been incorporated before 

sending it out to the participants so that it is easily intelligible and simply comprehended.  

After this, the questionnaire i.e. the survey link was sent to the chosen sample including the 

professionals over their personal email ids, acquired through LinkedIn. 47 respondents 

submitted their response by taking part in the survey. The Questionnaire is designed in such 

a way that it remains fully anonymous and is divided into three broad sections namely 

“General Information”, “Challenges faced by 5G in India” and “Company actions for dealing 

with the Challenges of 5G in India”. It incorporates ‘Likert Scale’ measure for most of the 

responses. In the year 1932, Likert scale was devised in order to measure attitude in a 

scientifically accepted and validated manner. The measured attitude can be identified as the 

preferential way in which a subject reacts under a specific circumstance deeply rooted with 

his or her organization of beliefs and ideas, acquired through experience or social 

interactions. The scale usually poses a set of statements for a real or hypothetical situation 

under study asking the participants to show their level of agreement (from strongly disagree 

to strongly agree) or in general the level of likelihood (from highly unlikely to highly likely) 

for the given statement on a metric scale. Generally, due to the nature of the study, the 

statements in combination reveal the specific dimension of the attitude towards the 

concerned issue and are therefore, inter-linked with each other.(“(PDF) Likert Scale,” 2015).  

The first section of the questionnaire, “General Information” contains five questions asking 

the respondents about their age, sex, the company they worked for, their designation and 
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finally their years of experience with the company. The second section, “Challenges faced by 

5G in India” can be considered as the main section for data collection in this survey. It 

consists of six questions. The First question poses a Rank Order Scale asking the respondents 

to rank the given options on a scale of 1 to 5, what according to them is the most severe 

challenge of 5G in India. The second question is an open question asking them to comment 

on their ranking choice for the previous answer. The third, fourth, fifth and sixth questions 

pose unipolar Agreement likert scales, asking the respondents to give either a positive, 

neutral or negative response to a statement. The third question asks them to respond 

regarding their agreement on whether sharing of spectrum between 5G and LTE will 

decrease the speed of 5G. The fourth question asks them to respond regarding their 

agreement on whether Indian consumers are prepared to accept 5G immediately after its 

launch. The Fifth question needs them to respond regarding their agreement on whether 

Indian consumers are well equipped to accept 5G immediately after its launch. And finally 

the sixth question needs them to respond regarding their agreement on whether India 

needs to launch 5G devices at the earliest for better utilization of the services. Lastly, the 

third section, “Company actions for dealing with the Challenges of 5G in India” consists of 

three questions. The first and second questions pose unipolar Likelihood likert scales. While 

the first question asks the respondents to choose their likelihood on whether they think that 

their company will be able to rollout 5G at a cheaper rate for a wider Indian population, the 

second question asks them to choose their likelihood on whether they think that their 

company will be able to incur the cost of the frequency license each time after its expiry. 

The third question is an open question asking the respondents to comment their thoughts 

about the introduction of 5G in India. The researcher also conducted three online interviews 
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using zoom meetings to gather more details about the study which in turn helped in the 

creation of the questionnaire for the survey.  

3.5.5 Research Schedule (Gantt chart) 

This research has been undertaken in a predetermined time frame with no schedule 

slippage. Specific timeline was maintained for each of the activities. The key activities of the 

research have been represented by a Gantt chart below in the form of weekly tasks. Gantt 

Charts are generally a way of graphically representing the progress of a project. 

Management of a project is made easier if it can be viewed as small manageable items 

where the dependencies are clearly illustrated, parallel processes represented, the overall 

processing time determined and progress tracked.(“Project-Management with Gantt-

Charts,” n.d.). In this case, it has been used to ensure that there are no potential delays on 

any of the activities and the entire dissertation is submitted within the stipulated time. 
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Figure 6 Gantt Chart 

3.5.6 Research Procedure 

Research Procedures generally deal with measuring variables and collecting data in order to 

achieve the aim of the study. This study can be classified as a Communication Research as 

the researcher chose questionnaire in the form of Survey for data collection purposes. Three 
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online interviews were also conducted using zoom meetings for understanding the 

approach better as well as framing the questions accurately for acquiring appropriate 

responses in the survey. The interviews were conducted online because of the geographical 

difference between the two countries (i.e. the researcher was himself in Ireland while 

conducting the research about India). The participants for the interview were first contacted 

through LinkedIn wherein they were asked for their email ids. Then the information sheet 

and consent form were sent across to the email ids provided by them along with asking 

them for a suitable time for conducting the interview. The participants acknowledged the 

receipt of the document along with specifying a time and date for the interview according to 

their convenience. They also enquired regarding the depth of information that they need to 

provide for the interview questions. The interviews were conducted as per discussion on the 

specified date and time.  

For the survey, in the same manner the email ids were acquired through LinkedIn and some 

through personal contacts. After the creation of the survey using Google Forms, the link was 

sent across to the population of the study over their email ids. The Information Sheet and 

the Informed Consent Sheet were also provided to the respondents before the starting of 

the survey. A binary option of Yes or No was provided to the respondents at the end of the 

Informed Consent Sheet just before taking up the survey. If they voluntarily click on ‘Yes’ 

and agree to participate, then only the survey will begin. The purpose of the survey and any 

related queries regarding the same were answered before the link of the survey was sent 

across to the participants. The participants were allowed to complete the survey at their 

own pace, time and convenience.  
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3.6 Ethical Considerations 

Ethical Considerations generally form an integral part of any research. It enables 

researchers to deal with collaborative approach towards their study that can include any 

assistance from their mentors or any other contributors to their study. (Chetty, 2016.).  

The researcher has abided by all the ethical considerations during the data collection 

procedure for this study. The questionnaire for the survey created using Google Forms was 

kept fully anonymous. No items have been included in the questionnaire that requires the 

participants to fill in their personal identification details like name, address or contact 

details. Prior to the beginning of the survey, the informed consent sheet was provided to 

the participants that contain information stating they can exit the survey at any point of 

time without getting penalized. In the sheet, they were also assured that they can skip any 

question at their will, if they do not wish to give a response to it and they will not be 

penalized for that. The sheet also informed them that the data collected will remain secured 

electronically and only be used for academic purposes. They were given a binary option of 

Yes or No at the end of the Informed Consent Sheet just before taking up the survey. If they 

voluntarily click on ‘Yes’ and agree to participate, then only the survey will begin.  

An ‘Informed Consent’ sheet was also sent to the interviewees a day prior to the interview 

via email collected from them. This sheet assured them that the data collected during the 

interview will be kept secured under password protection and will only be used for 

academic purposes. If the interview needed to be recorded, it was conveyed to them before 

the starting of the recording. 
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3.7 Data Analysis (Qualitative Data) 

Qualitative Data usually helps the researcher in identifying the particular frequency of 

characteristics to generate parameters through which larger data sets concerning the main 

issue can be tested. Analysing quantitative data can have a number of advantages with 

respect to the study conducted. These include in-depth analysis, understanding the 

participant’s point of view and gathering rich data since the questions asked are open-

ended questions, thereby giving the participants freedom to express their opinions that 

leads to more information. (“Qualitative Data- Definition, Types, Analysis and Examples,” 

2018).  

Before proceeding to the survey with the chosen population, the researcher planned to 

conduct three online interviews through zoom meetings in order to understand the 

approach better and frame the questions for the survey appropriately to acquire best 

results. The duration of the interviews was not more than 30 to 40 minutes long. The 

professionals interviewed had extensive knowledge on the subject along with experience in 

the relevant field. They were approached through LinkedIn and further communications till 

the fixing of the interview meeting took place over emails. They were asked questions 

regarding the challenges of 5G in India, how can it be resolved, the benefits of 5G, its 

sustainability, the customer’s perspective regarding the new leap from 4G to 5G, whenever 

it takes place, the impact on the speed of 5G due to the sharing of spectrum with LTE and 

the duration India may take for having full-fledged 5G services. The information and details 

gathered from these interviews were utilized during creation of the questionnaire for the 

survey.  
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Conducting a Thematic Analysis on the gathered data can be a good approach to identify 

common themes in terms of topics or ideas thereby reducing redundancy. This is achieved 

by comparing and contrasting the responses of the participants against each topic thereby 

highlighting the emerging views. A deductive and semantic approach for Thematic Analysis 

is undertaken for the qualitative data. A deductive approach helps the researcher analyse 

the data with preconceived themes based on existing knowledge and a semantic approach 

involves analysing the explicit content of the data that include stated opinions of the 

interviewees. (“How to Do Thematic Analysis | A Step-by-Step Guide & Examples,” 2019). 

The analysed data is segregated under specific themes underpinning the research question 

to form the base for survey creation. It is represented below in a tabular format. Since there 

are three Interviewees or Respondents, they are addressed as Respondent 1 (R1), 

Respondent 2 (R2) and Respondent 3 (R3) keeping the anonymity of the data intact. 

Table 1 Thematic Analysis of the Interview Responses 

Themes Responses Conclusion 

5G Devices R1: “Hardware Compatibility 

and Number of hardware 

devices for 5G is a factor as 

we won’t get the expected 

speed even after building 

devices abiding by the IEEE 

standard as there will be 

issues like consumption of 

more battery, power and 

heating issue.” 

R2: “Hardly there will be 

around 2 to 3% people 

having 5G enabled 

handsets”, “People should 

have sufficient money to buy 

By the virtue of Indian 

economy that has been hit 

hard due to the Covid-19 

outbreak, there will be only a 

very small percentage of 

people who can afford 5G 

devices and hence the rest of 

the vast Indian population 

cannot afford it. Apart from 

this, 5G Devices should 

provide the speed as 

expected after its launch 

with no issues.  
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the 5G handsets as due to 

Covid-19 outbreak, Indian 

Economy is going through a 

critical situation and hence it 

will be tough for people to 

buy new handset which is 5G 

enabled”. 

R3: “The Cost of 

implementation of the 5G 

architecture is huge – 5G 

phones will cost much more 

than a 4G handset.”, “If mass 

people is not benefitted with 

5g then there is no point as 

only 10 to 20% people will be 

able to use 5G devices.” 

Spectrum R1: “For Jio, Spectrum is not 

an issue as they have 

reachability in remote areas 

also. Airtel has a hold on the 

performance level according 

to their market shares and 

for Vodafone, even though 

the performance was good, 

they failed to maintain the 

infrastructure.” 

R2: “Spectrum is Available 

with the Government, there 

is no issue in that but the 

thing is who will buy the 

spectrum? – Challenge is 

when the government will 

do the auction”, “At present 

scenario, Reliance Jio will 

only be available for the 

auction of 5G as most of the 

operators are running out of 

money”. 

Spectrum Accessibility 

stands as a barrier more 

than Spectrum Availability 

since most of the network 

operators in India are in 

huge debts and they don’t 

have the money to buy the 

Spectrum from Government. 

Only Reliance Jio is at a 

better position having less 

issues relating to Spectrum. 
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R3: “Access to the Spectrum 

acts as a barrier from the 

legislation perspective.” 

Fibre Infrastructure R1: “Vodafone and Airtel had 

good performances and 

services but their 

infrastructures were bad in 

comparison to Jio”. 

R2: “If the Transmission 

Media is sufficient with good 

latency and redundancy that 

BTS will give you a hell lot of 

coverage and throughput”, 

“The companies which have 

legacy network like Airtel 

and Vodafone, they will have 

problems with 5G rollout 

because they don’t have 

adequate Transport network 

whereas Jio having an IPV6 

version of Transport network 

will have much bigger 

advantage in 5G rollout”. 

R3: “Criteria for establishing 

5G in West Bengal, Uttar 

Pradesh, and Rajasthan – 

criteria will differ depending 

on the geography.”, 

“Indicators will vary largely”. 

Due to the diverse nature of 

the country consisting of 

both urban and rural areas, 

indicators and success factor 

will be different for different 

parts. Vodafone and Airtel 

have a poor Fibre 

Infrastructure as they have 

older Transport network 

unlike Jio that uses IPV6 

version giving it an upper 

hand over the other two 

companies. 

Impact on Speed due to 

sharing of Overlapped 

Spectrum with LTE 

R1: “There will be an impact 

but 5G is trying to look up on 

a different technology”, 

“Handsets come with a 

specific technology so 

overlapping will come into 

problem only if a particular 

handset is supporting 5G till 

1G, but at a particular time 

The sharing of Spectrum with 

LTE can somewhat have an 

impact depending on the 

transmission media (Fibre 

Infrastructure) but due to 

handset configurations it can 

be reduced by selecting only 

one frequency band at a 

time. 
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they will give flexibility to 

select LTE network or for 

different frequency band”. 

R2: “This overlapping 

frequency will not affect the 

throughput for any user 

depending on the quality of 

the transmission media”.  

 

Apart from the ones summarized above, other important points that came out during the 

interview sessions include:  

 Respondent1: The supposed banning of Chinese brands like Huawei and ZTE due to 

the increasing tension between India and China can lead to an impact on the Indian 

market for rolling out of 5G. 

 Respondent2: Youth Percentage of India is on higher side in comparison to Europe 

hence word of mouth can increase the business for 5G. 

 Respondent2: Even if Huawei and ZTE are banned, it will not have a huge impact as 

Ericsson and Nokia are very much up-to-date and compatible in the Indian market. 

 Respondent3: Recycling of Electronic Waste can act as a challenge since the rate in 

India is only 3%.  

 Respondent3: The security threats in digital technology can also act as one of the 

challenges. 
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CHAPTER 4: RESULTS 

 

Data Analysis is important in order to understand the problems and also to explore data in 

meaningful ways. Data in general is merely facts and figures which after analysis organises, 

interprets, structures and presents itself into useful information thereby providing a context 

for the data. (“Why Is Data Analysis Important In Business?,” 2017). 

Both Descriptive as well as Inferential Statistics will be used to represent the analysed data. 

Descriptive Statistics is the term used for the data analysis that helps in summarizing the 

data in such a way so that patterns can be identified from the analysis. However, no 

conclusions can be drawn beyond the analysed data. Inferential Statistics is the term used 

for the techniques that allows using the chosen sample to make generalizations about the 

populations from which the samples were drawn thereby forming conclusions. 

(“Understanding Descriptive and Inferential Statistics | Laerd Statistics,” n.d.).  

This Section will present the detailed analysis of the data collected from the survey 

separately for each question. Central Tendencies (Mode, Mean or Median) has been 

calculated for the responses of each question based upon either the company name or 

years of experience of the employees depending upon the requirement of the analysis. The 

Mode is generally calculated for the survey data in order to ascertain the most frequently 

occurring value in the data set. Instances where the Mode was not returning any value for 

example if a company had only three occurrences with three distinct values, Mean has been 

calculated in such cases. And if Mean was also failing to return any value, Median has been 

calculated then.  This method of calculating the central tendencies has been chosen in order 
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to plot the graphs accurately so that the correct analysis of the results can be depicted 

either company name wise or years of experience wise for responses of the employees. A 

unique value for the responses of employees in each company or each year of experience 

range helped a comparative depiction in the plotted graph easier. 

Thematic Analysis has been conducted for the Open-ended questions in the survey. The 

data is segregated under specific themes based upon common responses. Since there are 47 

Respondents, they are addressed as Respondent 1 (R1), Respondent 2 (R2), Respondent 3 

(R3) and so on keeping the anonymity of the data intact. 

Q1. Please rank the following challenges in order of their impact on 5G in India - 1 having 

the most impact according to you. [Availability of Spectrum, Cost of Spectrum, Space 

Requirement for Spectrum, Fibre Infrastructure, Affordable 5G devices.] 

 

 

Figure 7 Survey Result Analysis of Question 1 
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Figure 8 Survey Result Analysis of Question 1 

 

 

 

Figure 9 Survey Result Analysis of Question 1 
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Figure 10 Survey Result Analysis of Question 1 

 

Figure 11 Survey Result Analysis of Question 1 
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The second rank has been given to the ‘Availability of Spectrum’ by the majority. The 

employees of Apple, Ericsson, Reliance Jio, Samsung, Vodafone Idea have ranked this option 

as Number 2 whereas only Bharti Airtel and Others have ranked it as Number 3. Hence, it 

can be concluded that ‘Availability of Spectrum’ is next to ‘Fibre Infrastructure’ with a 

rank of 2. 

‘Cost of Spectrum’ is ranked 3 by majority. The employees of Apple, Bharti Airtel, Reliance 

Jio, Samsung and Vodafone Idea have ranked it 3 whereas employees from Others and 

Ericsson have ranked it differently. 

‘Space Requirement for Spectrum’ is ranked Number 4 by majority. The employees of all 

the other companies except Others have ranked it as 4. 

Finally, it is observed that the majority of the respondents think that ‘Affordable 5G Devices’ 

has the least impact on the implementation of 5G in India. The employees from Apple, 

Bharti Airtel, Reliance Jio, Samsung and Vodafone Idea, all have ranked it as Number 5. Only 

the employees from Others and Ericsson think differently. Hence, it can be concluded that 

‘Affordable 5G devices’ stand as the least impacting factor on 5G in India with a rank of 5. 

Q2. Please mention any additional comments about your ranking choice, if any. 

Table 2 Thematic Analysis of Question 2 

 

Themes Responses Conclusions 

Affordable 5G Devices R1: “The Affordable 5G 
devices are currently been 
taken care of. Which is 
delayed now due to the 
covid19 outbreak, but it is 
already in pipeline hence it 
will be done soon.” 

Initially due to the price of 
the 5G devices, it seemed to 
be a distant dream for India 
to launch affordable 5G 
devices but with the recent 
developments, it was soon 
going to get launched in the 



58 
 

R5: “Price and local people, 
country status” 
R15: “The rising tensions 
between India and China 
may lead to China banning 
Huawei in India, one of the 
biggest 5G devices market 
players.” 
R17: “Nokia and Ericsson 
can provide for a good base 
for 5G devices even if 
Huawei gets banned from 
India.” 
R20: “Banning of Huawei 
and ZTE can have an impact. 
If at all it happens” 
R42: “5G devices will be 
launched after the Covid-19 
outbreak” 

Indian market. The plan got 
ruined due to the sudden 
Covid19 outbreak. Even 
though there are chances of 
‘Huawei’ and ‘ZTE’ getting 
banned due to border 
clashes between India and 
China, it wouldn’t have a 
large impact on the 
launching of 5G devices as 
‘Nokia’ and ‘Ericsson’ will be 
filling the void completely 
with their 5G devices in the 
Indian market. Hence, 
‘Affordable 5G devices’ 
doesn’t seem to be one of 
major challenges. 

Spectrum Issue R13: “Decentralization and 
democratization of spectrum 
may help India some of the 
biggest challenges to its 5G 
infrastructure and potential 
solutions.” 
R23: “Spectrum cost is too 
high also Fiber 
Infrastructure required very 
high” 
R28: “The telecom 
companies have no money 
to buy the spectrum” 
R31: “Network operators 
are bankrupt with the 
expenses of 4G hence no 
money left for spectrum 
auction” 
R33: “Spectrum stands as 
one of the major challenges 
as network operators in 
India don't have the 
adequate money” 
R35: “Spectrum plays a very 
important role” 
R45: “Spectrum acts as one 
of the main challenges” 

The main concern that lies with 
the Indian Telecom Companies 
is that they are out of money 
and hence not being able to 
incur the cost of 5G spectrum. 
Spectrum stands as one of the 
important challenges that 
India needs to overcome in 
order to implement 5G 
successfully. 

Fibre Infrastructure R8: “Sustainability should be The majority of the 
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taken into consideration. 
Fibre Infrastructure should 
be improved” 
R10: “The optical fiber 
infrastructure in India is its 
development stage. We 
should look for improving 
the coverage of the network 
for a smoother transition 
from 4G to 5G” 
R11: “India should look for 
improving its fibre 
infrastructure for a 
successful 5G 
implementation.” 
R12: “India lacks a proper 
Fibre infrastructure. This 
needs to be addressed first.” 
R14: “India should look for 
improving its fibre 
Infrastructure for all the 
telecom companies in order 
to maintain sustainability.” 
R18: “Fibre Infrastructure 
should be improved in order 
to attain sustainability” 
R19: “Environmental 
sustainability can be 
increased only after Fibre 
Infrastructure is improved” 
R24: “Infrastructure for 5G 
needs to be improved. Jio 
has an upper hand and it 
can end up having a 
monopoly business.” 
R36: “Fibre infrastructure 
should check with 
environment” 
R37: “The Fibre 
Infrastructure should be 
improved” 
R41: “For successful 5G 
implementation the fibre 
Infrastructure plays an 
important role” 
R44: “Fibre network for the 
country is poor” 

respondents wrote about 
the Fibre Infrastructure 
being the main challenge 
for India in her successful 
5G dream. It was also 
mentioned that the long 
term sustainability of 5G in 
India, depends a lot on the 
Fibre Infrastructure of the 
country. So, Fibre 
Infrastructure needs to be 
improved. 
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R46: “Proper Fibre networks 
should established” 

Sustainability R4: “Cost and Environmental 
Sustainability is a big factor” 
R9: “Environmental 
sustainability should be 
taken care of in order to 
minimize the risk of letting it 
become a barrier.” 

Sustainability is not one of 
the barriers currently but it 
can become one if other 
issues especially the Fibre 
Issue is not dealt with. 

 

There were 7 Respondents, who did not provide any answers thereby keeping the space 

blank and 11 Respondents, who wrote ‘None’ as their response for the above question. 

From the above table, it can be inferred that Fibre Infrastructure stands as one of the severe 

challenges for India that needs to be resolved at the earliest followed by the Spectrum Issue 

and the Affordability of 5G devices. Sustainability is not an issue in the current scenario but 

in the long run it can turn into one if the other issues are not dealt with. 

Q3. Since, Long-Term Evolution (LTE) will share an overlapping spectrum band (sub-6 GHz) 

with 5G; do you think this will have an impact on the speed of 5G network? 

 

                             

Figure 12 Survey Result Analysis of Question 3 

0

1

2

3

4

5

6

<=6months 1year 2years >2years

Impact on speed due to sharing of 
Spectrum with LTE

Impact on speed due to
sharing of Spectrum with
LTE

1 – Strongly Agree 

2 – Moderately Agree 

3 – Somewhat Agree 

4 – Somewhat Disagree 

5 – Moderately Disagree 

6 – Strongly Disagree 



61 
 

Analysing the responses given by the participants in the survey, it can be observed that 

irrespective of the experiences of the employees from the various participating 

organizations, the majority of them feel that 5g’s sharing of overlapping spectrum with LTE 

(Long-Term Evolution) will only have a minor impact on the speed of 5g in India. Hence, it 

does not pose as one of the severe challenges. 

 
Q4. Do you believe that Indian consumers are prepared to accept 5G immediately as soon as 

it is launched? 

 

 
Figure 13 Survey Result Analysis of Question 4 
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Figure 14 Survey Result Analysis of Question 5 

The above chart clearly depicts that the majority of the respondents from different participating 

organizations, irrespective of their experiences, believe that Indian consumers are not well equipped 

to accept 5G yet even if it gets launched as they have strongly disagreed to the above statement. 

 
Q6. Do you agree that India needs to launch affordable 5G devices in order to utilize 5G in 

its full potential? 

 

 
Figure 15 Survey Result Analysis of Question 6 
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By looking into the above chart, it can be observed that all the respondents of the survey 

from different organizations agree to the fact that India needs to launch affordable 5G 

devices soon in order to utilize the full potential of 5G. The employees from the 

organizations Apple, Bharti Airtel, Others, Reliance Jio, Samsung and Vodafone Strongly 

Agree to the statement where employees from Ericsson Moderately Agree to it. 

 
Q7. How likely is it that your company will be able to roll out 5G at a cheaper rate so that 

the vast population can afford it? 

 

 
Figure 16 Survey Result Analysis of Question 7 
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‘Replace Based on Sample Average Response’ technique to deal with the missing data. The 

replacement was done with an average response calculated based on the whole sample. 

 

Q8. How likely is it that your company will be able to incur the costs of the frequency license 

of the band after its expiry each time there is a Government auction? 

 

 
Figure 17 Survey Result Analysis of Question 8 
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Q9. Do you have any other comments about the introduction of 5G in India? Please mention 

below. 

Table 3 Thematic Analysis of Question 9 

 

Themes Responses Conclusions 

Benefits of 5G R1: “5G can enable smart 
cities for example 
deployment of connection 
between vehicles and traffic 
signals to reduce traffic on 
road.” 
R17: “The number of youth 
consumers is more in India 
hence the chances of 
acceptance of any new 
technology is more.” 

R20: “It's a positive thing for 
India if any Technological 
Revolution happens as the 
number of youth consumers is 
more and hence acceptability 
should be on the higher side.” 
R29: “Having a greater youth 
ratio the word of mouth can act 
as one of the promoting 
factors” 
R46: “The youth in India will 
accept and spread the 
technology with open arms.” 

Having a larger number of 
youth consumers will act as 
an advantage for India as the 
technology will be accepted 
soon which in turn can 
enable smart cities across 
the country. 

Speed of 5G R8: “The Overlapping of 
Spectrum problem for LTE and 
5G will not majorly decrease 
the speed of 5G as different 
handsets have different 
configurations.” 
R10: “Sharing the spectrum 
with LTE will not impact the 5G 
speed significantly as different 
handsets have  different 
configurations” 
R11: “Maintaining the expected 
5G speed can act as a 
challenge.” 
R12: “Densification of network 
in India serves as one of the 
factors that can demolish the 
speed of 5G.” 

The speed of 5G in general 
will not be impacted hugely 
due to its sharing of 
spectrum with LTE however 
maintaining the expected 
speed can become a 
challenge owing to the 
densification of network in 
the country. 
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R14: “Densification of network 
in India can also act as one of 

the barriers for 5G in India.” 

General Facts R7: “The frequency of 5G 
should be optimized and the 
structure should be based upon 
the underground basis because 
in that way it would help to 
make better possibility in the 
market.” 
R24: “Acceptance of 5G will be 
different in different parts of 
India because of the country's 
economy” 
R30: “It will take at least 
another 5-6 years from the 
current market scenario” 
R40: “It will create a lot of job 
opportunities for the Indian 
population.” 

Owing to the diverse nature 
of the country, 5G will be 
accepted differently in 
different parts of India and it 
will take around 5 to 6 years 
for its successful 
implementation thereby 
making a better possibility in 
the market as and when the 
frequency for 5G is 
optimized. This will create a 
lot of job opportunities too. 

 

There were 4 Respondents, who did not provide any answers thereby keeping the space 

blank and 6 Respondents, who wrote ‘None’ as their response for the above question. The 

Researcher has only represented the new statements by the Respondents in the above 

table. Some of the responses that were redundant talking about the Fibre, Spectrum, 5G 

devices or sustainability issues have not been taken into consideration while creating the 

table as they have already been addressed in Question 2. 

CHAPTER 5: DISCUSSION 

 

This section usually emphasises on the findings of the Researcher while conducting the 

concerned study rather than taking into consideration what others have already talked 

about the subject area. (“Dissertation findings and discussion sections,” 2018).  The 

Dissertation Chapter generally deals with the meaning, importance and relevance of the 
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analysed results thereby relating it with the literature review and research question so that 

a conclusion can be drawn. (“How to Write a Discussion Section | Checklist and Examples,” 

2019). 

5.1 Summary of Findings 

The purpose of this research was to lay out a comprehensive study on the challenges faced 

by India in establishing 5G networks successfully and critically evaluating them for 

ascertaining their severity in terms of having the most impact. The study has been 

successful in achieving the desired objectives by answering the research question below: 

“What are the challenges faced by India in implementing 5G network successfully?” 

5.1.1 Overview of the Concept of Spectrum Issue 

After analysing the interview as well as the survey data, it can be inferred that Spectrum is 

definitely one of the important challenges that India faces in its road to successful 5G 

implementation. The network operators in India like Vodafone Idea and Bhart Airtel are 

already in huge debts as they are yet to recover from the expenses of 4G implementation 

and hence not being able to buy the Spectrum for 5G from the Government. This gets 

justified in the analysis for Question 1 of the survey where the majority of the population 

ranks Availability of Spectrum, Cost of Spectrum and Space Requirement for Spectrum as 2, 

3 and 4 respectively considering them to have sequential impact on the implementation of 

5G in India. It is a known fact that 5G will be sharing an overlapping spectrum band of sub-

6GHz with Long Term Evolution (LTE). In this regard, the participants were asked both in the 

interview as well as the survey whether they think that this sharing will somehow impact 

the speed of 5G as a whole. From the analysis of the cumulative responses, it is observed 
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that they believe it will only have a minor impact on 5G’s speed as it completely depends on 

the configurations of handsets that provide the users with options to select only one 

frequency band at a time. 

5.1.2 Overview of the Concept of Fibre Infrastructure / Optical Fibre Issue 

The Analysis of the collected data reveals that Fibre Infrastructure is the main challenge for 

5G in India. The majority of the population for the survey ranked it as Number 1 for 

Question 1 believing that it has the most impact on India’s successful 5G rollout. India is a 

huge country with immense diversity that has a fair distribution of both urban and rural 

areas. The key drivers for the success of 5G in India will be different in different parts of the 

country. Amongst the three main existing network operators in India, only Reliance Jio has a 

proper Fibre Infrastructure. Vodafone Idea and Bharti Airtel are old network operators 

having legacy Transport network. Fibre Infrastructure also plays a key role for the long term 

Environmental sustainability of the 5G technology. 

5.1.3 Overview of the Concept for Affordable 5G Devices Issue 

5G Devices were supposed to get launched in the Indian market this year but due to the 

sudden Covid19 outbreak, the plan got postponed. The analysis for the Question Number 6 

of the survey, displays that majority of the respondents Strongly Agree to the fact that India 

needs to launch affordable 5G devices in order to utilize 5G in its full potential.  Again, because of 

the sudden border clashes between India and China, some of the respondents also assumed 

that ‘Huawei’ and ‘ZTE’ can get banned from the Indian market but according to them this 

will not be impacting the overall supply of 5G devices as Nokia and Ericsson are also huge 

market players in India. After analysing the gathered data, it is revealed that due to the on-
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going corona pandemic, the Indian economy has gone down and this has led to a decrease 

in the percentage of people who can afford 5G devices in the current scenario. This does not 

have a direct impact on the successful implementation of 5G in India rather it affects the 

acceptance of 5G technology there. Hence it gets justified why the majority of participants 

in the survey have ranked this as the least impacting challenge for 5G in India (i.e. 5) in 

Question Number 1. Also, In the analysis of Questions 4 and 5 for the survey where the 

respondents were asked to mention their agreement on whether they think Indian 

consumers are prepared and well-equipped for 5G respectively, the majority in both 

questions strongly disagreed thereby stating that they believe, Indian consumers are neither 

prepared nor well-equipped to accept 5G at this stage.  

5.2 Strengths and Weaknesses 

The strength for this research lays in the fact that it has incorporated a smaller number of 

respondents for both the interviews and the survey as it had to form the population only 

among the employees of Indian Telecom Organizations and mobile phone companies. This 

made the data collection and analysis less complicated.  

The inexperience of the researcher in preparing the questionnaire for the survey can be 

seen as a weakness for this study. The researcher realised some more relevant questions 

could have been added in order to receive elicit responses for the study, only after all the 

responses were obtained. Again, after the analysis of the collected data, the researcher felt 

that more information and knowledge were acquired from the interviews rather than the 

survey but due to a limited number of people who agreed to take part in the interview, the 

researcher had to undertake the survey along with the interviews, thereby following a 

mixed method research approach instead of solely a qualitative approach. 
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5.3 Conclusions 

This study deals with the challenges of 5G Technology implementations in India. The 

challenges obtained after analysis of the collected data can be broadly classified into three 

categories namely Spectrum Related Challenges, Fibre Infrastructure Related Challenges and 

Affordable 5G devices Related Challenges. These categories have been further discussed in 

detail in the literature review section. Many studies have been conducted regarding the 5G 

network and Evolution of Mobile Communication over generations but very limited 

academic resources are available on the Challenges for 5G implementation in India which 

has been addressed in the present study. Moreover, Fibre Infrastructure Issue was found to 

be the biggest challenge for 5G in India while Availability of Affordable 5G devices is the 

least impacting challenge. Apart from this, it was also revealed that the speed of 5G will not 

be impacted due to its sharing of spectrum with Long Term Evolution (LTE) and among the 

three ruling Telecom companies in India, only Reliance Jio has a better Fibre Infrastructure 

than the other two. From the responses of the survey, it was also established that it seems 

unlikely for the Indian Telecom companies to be able to roll out 5G at a cheaper rate and 

also incur the costs of the frequency license of the band each time at the Government 

Auction. 

5.4 Future Scope  

The present study can provide for an excellent base for any future research that can be 

conducted regarding this topic. The challenges identified here can be taken up individually 

for studying and analysing in detail. Further, the same study can be conducted for other 

countries that possess similar infrastructure as that of India in order to draw comparative 

analysis. Although a mixed method approach has been undertaken for the data collection 
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and analysis for this study, the study can be conducted in future using only qualitative or 

quantitative approach depending on the hypothesis or research question of the concerned 

study. 
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APPENDIX 

INFORMATION SHEET 

Research project title: Challenges faced by India in establishing 5G network successfully 
Student Researcher: Arnab Guha (10358503); 10358503@mydbs.ie  
Research Supervisor: Mr. Paul Taaffe 
 
About the Project  
 
Introduction: I am a Masters of Business Administration student at Dublin Business School. I 
am carrying out my thesis project for my final semester under the direct supervision of Mr. 
Paul Taaffe on the subject of Challenges faced by India in establishing 5G network 
successfully. 
 
Aims: The aim of the project is to lay out a comprehensive study on the challenges faced by 
India in establishing 5G network successfully, its applications and future scope. This paper 
also aims to propose some probable solutions for resolving the issues standing as a barrier 
in the implementation of 5G in India. 
 
Request/Invitation: I would like to invite you to take part in a questionnaire in the form of 
survey. 
 
What would be required? As a participant in the study you would be required to answer 
questions in three different sections. In the first section you will be asked to fill your 
demographic details like your age, sex, designation etc. In the second section, you will have 
to answer questions based upon your knowledge on general information regarding the 
Challenges of 5G in India. Finally, in the last section you will be asked to answer questions 
related to your company's actions on dealing and coping up with the Challenges of 5G 
network. You can skip any question at any point of time, if you do not wish to answer and 
you will not be penalized for that. 
 
Data Protection  
The data collected from you as a part of this questionnaire will be fully anonymous. I will not 
gather any direct personally identifying information about you or anyone close to you like 
name, address or contact details. You will be asked to provide optional demographic 

mailto:10358503@mydbs.ie
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information of a broad nature about yourself. Your data will be collated into a larger dataset 
and analyzed at the group rather than the individual level. Your data will only be used for 
academic purposes and will not be shared with anyone for commercial use. The data 
gathered from the survey will be kept in a secured manner electronically under password 
protection until my research work gets over. Upon the completion of my post-graduation, 
the electronically stored data will be deleted. If I have to retain anything, there-after, it will 
be kept under password protection. 
 
What are the risks and benefits of taking part in this study?  
In addition to providing much appreciated assistance to the student researcher, the main 
benefit of taking part in this study will be your contribution to academic research, which 
aims to expand knowledge, generate new insights and exchange ideas. There will be no risks 
posed upon you as a participant in this study, either physical or psychological, beyond that 
which is normally expected of day-to-day activities.  
 
If you are ready to proceed: 
If you agree to participate please go through the details provided in the informed consent 
form on the next page. 
You are under no obligation to participate in this study or to provide a reason if you decide 
not to participate. You may choose not to take part and you will not be penalized for that. If 
you agree to participate then you have the right to cease participation and withdraw your 
data at any point of time for any reason without any fear of getting penalized. Please remain 
assured that the data will not be used by me or any other member of the project team for 
commercial purposes. 

INFORMED CONSENT FORM 

I voluntarily agree to participate in this survey for the research study.  
I understand that I am not obliged to take part in this study and that my participation in the 
study is entirely voluntary.  
I understand that I am free to withdraw from the survey at any point of time or refuse to 
answer any question without the need to provide any reason and also without having to 
worry about any negative consequences for the same. 
I understand that all my responses will be anonymous as I will not be asked to provide any 
details regarding my name address or contact details. 
I understand that that after the completion of the anonymous questionnaire, it will not be 
possible to subsequently withdraw my data or remove by responses as there will be no 
personally identifying information attached to them.  
I understand that my responses will be stored under password protection for some time 
until the approval of the dissertation by the examination board, at which point the data will 
be permanently deleted.  
I understand that I will not benefit directly from participating in this research.  
I understand that I am free to contact any person involved in this research at any point of 
time to seek further clarification and information if the need be. 
I confirm that I have had the purpose and nature of the study explained to me in writing.  
I confirm that I have read and fully understood the information provided in the Information 
Sheet and also the statements provided above. 
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By selecting yes below, I agree to the above points and to participate in the questionnaire 
voluntarily * 

a. Yes 
b. No 
 

SURVEY QUESTIONNAIRE  

QUESTIONNAIRE - GENERAL INFORMATION 

What is your age?  

______________________ 

What is your gender? 

a. Male 

b. Female 

c. Other 

d. Prefer not to say 

Which company are you working with currently or have worked previously? 

a. Vodafone Idea 

b. Bharti Airtel 

c. Reliance Jio 

d. Ericsson 

e. Apple 

f. Samsung 

g. Others 

What is/was your designation in the company? 

______________________________________ 

How many years of experience do you have with the company? 

a. <=6 months 

b. 1 year 

c. 2 years 

d. >2 years 

QUESTIONNAIRE - CHALLENGES FACED BY 5G IN INDIA 
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Please Note: Before responding to the questions in the section below, please note that 
LTE or Long-Term Evolution is a standard for wireless broadband communication for 
mobile devices and data terminals, based on the GSM/EDGE and UMTS/HSPA 
technologies. 4G LTE is a major improvement over 3G speeds, it is technically not 4G 
but has a better capacity. 

1. Please rank the following challenges in order of their impact on 5G in India - 1 having 
the most impact according to you. 

a. Availability of Spectrum. 
b. Cost of Spectrum. 
c. Space Requirement for Spectrum. 
d. Fibre Infrastructure. 
e. Affordable 5G devices. 

 

2. Please mention any additional comments about your ranking choice, if any. 
 
_________________________________________________ 
 

3. Since, Long-Term Evolution (LTE) will share an overlapping spectrum band (sub-6 
GHz) with 5G; do you think this will have an impact on the speed of 5G network? 
 

a. Strongly Agree 
b. Moderately Agree 
c. Somewhat Agree 
d. Somewhat Disagree 
e. Moderately Disagree 
f. Strongly Disagree 

 
4. Do you believe that Indian consumers are prepared to accept 5G immediately as 

soon as it is launched? 
 

a. Strongly Agree 
b. Moderately Agree 
c. Somewhat Agree 
d. Somewhat Disagree 
e. Moderately Disagree 
f. Strongly Disagree 

 
5. Do you believe that Indian consumers are well equipped to accept 5G immediately 

as soon as it is launched? 
 

a. Strongly Agree 
b. Moderately Agree 
c. Somewhat Agree 
d. Somewhat Disagree 
e. Moderately Disagree 
f. Strongly Disagree 
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6. Do you agree that India needs to launch affordable 5G devices in order to utilize 5G 
in its full potential? 
 

a. Strongly Agree 
b. Moderately Agree 
c. Somewhat Agree 
d. Somewhat Disagree 
e. Moderately Disagree 
f. Strongly Disagree 

 
QUESTIONNAIRE - Company Actions for dealing with the Challenges of 5G. 

 
1. How likely is it that your company will be able to roll out 5G at a cheaper rate 

so that the vast population can afford it? 

a. Highly Likely 
b. Moderately Likely 
c. Somewhat Likely 
d. Somewhat Unlikely 
e. Moderately Unlikely 
f. Highly Unlikely 

 

2. How likely is it that your company will be able to incur the costs of the 
frequency license of the band after its expiry each time there is a Government 
auction? 

a. Highly Likely 
b. Moderately Likely 
c. Somewhat Likely 
d. Somewhat Unlikely 
e. Moderately Unlikely 
f. Highly Unlikely 

 
3. Do you have any other comments about the introduction of 5G in India? Please 

mention below. 
 
________________________________________________________ 
 

Interview Questions  

1. What do you think are the biggest challenges for India’s 5G implementation? 

2. How can it be resolved? 

3. What are the advantages of 5G? 

4. Do you think consumers are ready and well-equipped to accept 5G? 
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5. If 5G shares a particular spectrum band (sub-6 GHz) with LTE, how will impact the 
speed? 

6. By when can India expect full-fledged 5G services? 

7. Will this include the rural areas? 

8. Do you think a future India with working 5G will be a sustainable one? 

9. How can the environmental aspect be taken into consideration? 

10. How is having a proper fibre infrastructure related to a sustainable environment? 

11. Do you think densification of networks in India is one of the challenges to be 
addressed at the earliest? 
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