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DEPARTMENT VISION 

Providing Universal Communicative Electronics Engineers with corporate and social relevance towards sustainable 

developments through quality education. 

DEPARTMENT MISSION 

1) Imparting Quality education by providing excellent teaching, learning environment. 

2) Transforming and adopting students in this knowledgeable era, where the electronic gadgets (things) are getting 

obsolete in short span. 

3) To initiate multi-disciplinary activities to students at earliest and apply in their respective fields of interest later. 

4) Promoting leading edge Research & Development through collaboration with academia & industry. 

PROGRAMME EDUCATIONAL OBJECTIVES 

PEOI. To prepare students to excel in postgraduate programmes or to succeed in industry / technical profession 

through global, rigorous education and prepare the students to practice and innovate recent fields in the specified 

program/ industry environment. 

PEO2. To provide students with a solid foundation in mathematical, Scientific and engineering fundamentals required 

to solve engineering problems and to have strong practical knowledge required to design and test the system. 

PEO3. To train students with good scientific and engineering breadth so as to comprehend, analyze, design, and create 

novel products and solutions for the real life problems. 

PEO4.  To provide student with an academic environment aware of excellence, effective communication skills, 

leadership, multidisciplinary approach,  written ethical codes and the life-long learning needed for a successful 

professional career. 

 

PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an 

engineering specialization to the solution of complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and 

engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and design system 

components or processes that meet the specified needs with appropriate consideration for the public health 

and safety, and the cultural, societal, and environmental considerations. 

4. Conduct investigations of complex problems: Use research-based knowledge and research methods 

including design of experiments, analysis and interpretation of data, and synthesis of the information to 

provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering 

and IT tools including prediction and modeling to complex engineering activities with an understanding of 

the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, 

health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional 

engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering solutions in 

societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 



 

development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the 

engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse 

teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the engineering 

community and with society at large, such as, being able to comprehend and write effective reports and 

design documentation, make effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the engineering and 

management principles and apply these to one’s own work, as a member and leader in a team, to manage 

projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent 

and life-long learning in the broadest context of technological change. 

PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO1: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for Real-time Problems 

and to investigate for its future scope. 
 

PSO2: Ability to learn and apply various methodologies for facilitating development of high quality 

System Software Tools and Efficient Web Design Models with a focus on performance optimization. 
 

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating hardware/software 

products in the domains of Big Data Analytics, Web Applications and Mobile Apps to create innovative career 

path and for the socially relevant issues. 

 

COURSE OUTCOMES 
EC 403 

SUBJECT CODE: EC 403 

COURSE OUTCOMES 

C403.1 To introduce the various microwave sources, their principle of 
operation and measurement of various parameters 

C403.2 To study and analyze the working principles of Klystron and magnetron 
oscillators. 

C403.3 To study and analyze the working principles of Travelling wave tube and its 
microwave measurement. 

C403.4 To study the various microwave hybrid circuits and formulate their S matrices 

C403.5  

Analyze tunnel diode gunn diode and its working principles 

C403.6 To understand the basic concepts, types, working of radar and introduce to radar 
transmitters 

 

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES 

CO’S PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

C403.1 3 3          1 

C403.2 3 3 2 2         

C403.3 3 3 3 2       2  

C403.4 3 3 3 2 1      1  

C403.5 3 3 2 2 1      1  

C403.6 3 3 2    2     1 

C403 3 2 2 2 2  2    2 1 

 

CO’S PSO1 PSO2 PSO3 



 

C403.1  1 1 

C403.2 2 3  

C403.3 2 3  

C403.4 2    3  

C403.5 3   

C403.6   1 

C403 2 3 1 
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COURSE 
CODE 

 

COURSE NAME 

 

L-T-P-C 
YEAR OF 

INTRODUCTION 

 

EC403 
MICROWAVE & RADAR 

ENGINEERING 

 

3-0-0-3 

 

2016 

Prerequisite: EC303 Applied Electromagnetic Theory, EC306 Antenna & Wave Propagation 

Course objectives: 

 To introduce the various microwave sources, their principle of operation and measurement 

of various parameters 

 To study the various microwave hybrid circuits and formulate their S matrices. 

 To understand the basic concepts, types, working of radar and introduce to radar transmitters 

and receivers. 

Syllabus: 

Microwaves: introduction, advantages, Cavity Resonators, Microwave vacuum type amplifiers 

and sources, Klystron Amplifiers, Reflex Klystron Oscillators, Magnetron oscillators, Travelling 

Wave Tube, Microwave measurements, Microwave hybrid circuits, Directional couplers, Solid 

state microwave devices, Gunn diodes, Radar, MTI Radar, Radar Transmitters, Radar receivers. 

Expected outcome: 
The students will be able to understand the basics of microwave engineering and radar systems. 

Text Books: 

1. Merrill I. Skolnik, Introduction to Radar Systems, 3/e, Tata McGraw Hill, 2008. 
2. Samuel Y. Liao, Microwave Devices and Circuits, 3/e, Pearson Education, 2003. 

References: 
1. Das, Microwave Engineering, 3/e, McGraw Hill Education India Education , 2014 
3. Kulkarni M, Microwave and Radar Engineering, 4/e, Umesh Publications, 2012. 
4. Rao, Microwave Engineering, 2/e, PHI, 2012. 
5. Robert E. Collin, Foundation of Microwave Engineering, 2/e, Wiley India, 2012. 

Course Plan 

 

Module 

 

Course contents 

 

Hours 

End 

Sem. 

Exam 

Marks 

 

 

I 

Microwaves: introduction, advantages, Cavity Resonators - 

Rectangular and Circular wave guide resonators- Derivation of 

resonance frequency of Rectangular cavity. 

 

4 

 

 

15% 
Microwave vacuum type amplifiers and sources: Klystron 

Amplifiers - Re-entrant cavities, Velocity modulation, 

Bunching   (including   analysis),   Output   power   and   beam 

 

4 

 

II 

Reflex Klystron Oscillators: Derivation of Power output, 

efficiency and admittance 
2 

 

15% Magnetron oscillators: Cylindrical magnetron, Cyclotron 

angular frequency, Power output and efficiency. 
3 

FIRST INTERNAL EXAM  

 

 

III 

Travelling Wave Tube: Slow wave structures, Helix TWT, 

Amplification process, Derivation of convection current, axial 
electric field, wave modes and gain. 

 

4 

 

 

15% 

Microwave measurements: Measurement of impedance, 
frequency and power 

2 
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IV 

Microwave hybrid circuits: Scattering parameters, Waveguide 

tees- Magic tees, Hybrid rings, Corners, Bends, and Twists. 

Formulation of S-matrix. 

 

5 

 

 

15% 

Directional couplers: Two hole directional couplers, S-matrix 
of a directional coupler. Circulators and isolators. 

4 

SECOND INTERNAL EXAM  

 

 

V 

Solid state microwave devices: Microwave bipolar 

transistors, Physical structures, Power frequency limitations 

equivalent circuit. Principle of Tunnel diodes and tunnel 

 

4 

 

 

20% 

Gunn diodes: Different modes, Principle of operation Gunn 

Diode Oscillators. 
2 

 

 

 

VI 

Radar: The simple Radar equation. Pulse Radar, CW Radar, 

CW Radar with non zero IF, Equation for doppler frequency 

FM-CW Radar using sideband super heterodyne receiver. 

MTI Radar-Delay line canceller, MTI Radar with power 

amplifier & power oscillator, Non coherent MTI Radar, Pulse 

 

 

5 

 

 

 

20% 

Radar Transmitters: Radar Modulator-Block diagram, 
Radar receivers- noise figure, low noise front ends, Mixers, 

Radar Displays 

 

3 
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QUESTION BANK 

 

MODULE I 

 

Q:NO: 

 

QUESTIONS 

 

CO 

 

KL 

 

PAGE NO: 

1 Develop and Derive the equation for resonant 

frequency for a rectangular cavity resonator. 
CO1 K3 4 

2 Write and formulate the equations necessary 

for resonant frequency operation in a 

rectangular cavity resonators. Also give the fr 

relating to circular cavity resonators. 

CO1 K3 6 

3 Mention the significance of re-entrant cavities also 

list its types. 
CO1 K2 8 

4 Interpret and obtain an equation of ‘fr’ for a 

rectangular cavity resonator. 
CO1 K3 10 

5 Sketch and brief the Applegate diagram for 2-

cavity Klystron amplifier. 
CO1 K3 12 

6 Prove that a coaxial reentrant cavity support 

infinite number of resonant frequencies. 
CO1 K5 16 

7 Give the formula relating to Q factor of cavity 

resonator. 
CO1 K2 18 

8 Indicate the significance re-entrant cavities in 

microwave tubes also list the different types of 

re-entrant cavities. 

CO1 K2 20 

9 Analyze the bunching process in a two cavity 

klystron amplifier and derive the bunching 

parameter. 

CO1 K4 23 

10 Develop, Define and derive velocity modulation in 
two cavity klystron amplifier 

CO1 K3 30 

11 Identify, how velocity modulation changes to 

current density modulation in klystron 

amplifier. 

CO1 K3 30 

12  Determine the resonant frequency of an air 

filled rectangular cavity operating in the 

dominant mode with dimensions as a=4cm, 

b=5cm and d=6cm.    

CO1 K5 31 

13  Carry out and find the resonant frequency of 

the first 5 lowest modes of an air filled 

rectangular cavity of dimensions 5cm * 4cm * 

2.5cm also identify the dominant mode among 

them. 

CO1 K3 33 

14 Given the parameters of a two cavity klystron 

amplifier beam voltage Vo=1000V, Ro=40KΩ, 
CO1 K5 35 
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Rsh=30KΩ, beam current=50mA, operating 

frequency f=10Ghz. Gap spacing =1mm, 

spacing between the two cavities L=5cm,  

Determine: (a) The input gap voltage to give 

the maximum voltage V1 

                              (b) The Voltage gain.(Av) 

                     (c) The efficiency of the 

amplifier.     

 

 
15 A two cavity klystron amplifier has the 

following parameters 

Vo=1000V, Ro=40KΩ, Io=25mA, f=3Ghz. Gap 

spacing in either cavity d=1mm, spacing 

between the two cavities L=4cm, shunt 

impedance Rsh= 30KΩ. Solve : 

a) The input gap voltage to give the 

maximum voltage V1.                      

b) The Voltage gain.(Av)                                                                                                                      

c) The efficiency of the amplifier.                                                                             

   

 

 

 

 

MODULE II 

1 Sketch and brief the Applegate diagram for 

reflex Klystron 

CO2 K3 49 

2 How oscillation generated in reflex klystron? CO2 K2 51 

3 Derive the velocity modulation equation for 
reflex Klystron.                                                                          

CO2 K2 52 

4 Give the performance characteristics and 

applications of reflex klystron. 
   

4 How oscillation generated in Magnetron? CO2 K2 53 

5 Examine with the help of neat sketches and 

sufficient equations, the working of a 

cylindrical magnetron. 

CO2 K4 54 

 Analyze and sketch the structure of 8 cavity 

magnetron and explain its bunching process 
CO2 K4 58 

6 Analyze and sketch the Applegate diagram for 

2 ¾ mode in reflex klystron 
CO2 K4 62 

7 Interpret and obtain the equation for power and 

efficiency of reflex klystron.                                             
CO2 K3 63 

7  A reflex klystron is operated at 9Ghz with dc 

beam voltage 600V for 1 ¾ mode, repeller 

space length 1mm, and dc beam current 10mA. 

The beam coupling co-efficient is assumed to 

be one. Solve and Calculate : 

a. The value of the repeller voltage Vr.                                    

CO2 K3 65 



Scanned by CamScanner 
 

b. Output power.                                                                                                                                                     

c. electronic efficiency. 

8 Examine the electronic admittance of the gap 

in the case of reflex klystron. With admittance 

diagram explain the condition required for 

oscillation in reflex klystron        

CO2 K4 66 

9 Develop and derive the velocity modulation 

equation for reflex Klystron                                                                              
CO2 K3 68 

10 Sketch the equivalent circuit of reflex klystron. CO2 K3 70 

11 Compare and contrast Klystron with 

Magnetron. 

CO2 K2 72 

 

MODULE III 

1 Describe on various types of slow wave 

structures. 
CO3 K2 85 

2 Sketch and brief on Helix TWT slow wave 

structure. 
CO3 K3 87 

3 Indicate the purpose of slow wave structures? 

List its types. 
CO3 K2 89 

4 Explain the operating principle of Helix TWT. CO3 K2 90 

5 Develop and derive hull cut-off voltage 
equation. 

CO3 K3 91 

6 Discuss the basic operation of travelling wave 

tube and give the significance of its slow wave 

structure 

CO3 K2 94 

7 Conclude and derive the necessary equations 

relating to amplification process in TWT 
CO3 K4 95 

8 Prove that the axial electric field of TWT 

varies with convection current.      
CO3 K4 96 

9 Develop and derive the expression for the axial 
electrical field in the TWT. 

CO3 K2 97 

10 Inspect with neat diagram any two methods to 
measure impedance at microwave frequencies. 

CO3 K4 98 

11 Sketch the block diagram of a typical 

microwave bench setup and label all the parts. 
 

CO3 K3 100 

 

MODULE IV 

1 Paraphrase and define the S matrix of a two 

port network. Represent the logical variables 

used mathematically and with the aid of a 

figure. 

CO4 K2 105 

2 Determine the coupling, directivity and 

isolation (in dBs) of a lossless directional 

coupler carrying the following: Incident 

CO4 K5  
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power: 40mW, power at the coupling port: 

10mW, and power at the decoupled port: 

0.1mW. 

 
3 Rephrase and discuss the operation of E-Plane tee. CO4 K2 103 

4 Rephrase and discuss the operation of H-Plane tee CO4 K2 105 

5 Develop and derive the S-matrix for E-Plane tee. CO4 K3 107 

6 Develop and Derive the S-matrix for H-Plane tee 

 

CO4 K3 110 

7 Inspect a two hole directional coupler and derive 

its S matrix.  

 

CO4 K4 111 

8 Examine the constructional features of magic 

tees and derive its S Matrix. Why are they called 

so? 

CO4 K4 112 

9  Dissect with schematic describe the 
operation of a three port circulator. Obtain the 
simplified S matrix of a perfectly matched, 
lossless three port circulator. 
 

CO4 K4 112 

10 Debate and derive the expression of scattering 

matrix for directional coupler. 
CO4 K4 113 

11 Experiment the constructional features of two 

hole directional coupler and derive S matrix. 

 

CO4 K4 114 

12 Investigate how isolators can support only 

forward direction waves. 

 

CO4 K4 115 

 

MODULE V 

1 Distinguish between microwave transistors and 

TEDs. 
CO5 K2 117 

2 Sketch and brief the different geometries of 

microwave power transistor? 
CO5 K3 119 

3 Discuss and brief on tunnel diode oscillator. CO5 K2 120 

4 Give the advantages and disadvantages of 

Gunn diode. 
CO5 K2      122 

5 Explain series and parallel loading in tunnel 
diode. 

CO5 K2 123 

6 A certain silicon microwave transistor has the 

following parameters:  

Reactance = 1Ω, Transit-time cut off 
frequency = 4 GHz, Maximum electric field = 
1.6 × 105 V/cm, Saturation drift velocity = 4 × 
105 cm/s. Determine the maximum power 
that the transistor can carry. 

CO5 K5 124 
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7 Analyze in detail the principle of a GUNN diode. 
Draw the I V characteristics 

CO5 K4 126 

8 
 

Sketch the energy band diagrams of tunnel 

diode. Interpret  the operation of tunnel 
diode with the help of I-V characteristics. 

 

CO5 K3 128 

9 
 

Debate the Ridley -Watkins -Hilsum theory 
and derive the condition for negative 
resistance. 
 

CO5 K4 129 

MODULE VI 

1 Explain the basic principles of radar system.  CO6 K2 130 

2 Investigate with neat diagram, the working 

of CW radar with non-zero IF. 

CO6 K4 130 

3 Develop and derive RADAR range equation. CO6 K3 131 

4 Explain the more commonly used radar 
displays. 

CO6 K2 132 

5 Interpret how the noise figure of a radar 
receiver is monitored. 

CO6 K2 133 

6 Debate and derive the minimum detectable 
signal of a RADAR. 

CO6 K4 134 

7 Infer on low noise front ends? Describe in 
detail the utility of low noise front. 

CO6 K2 135 

8 Review the Doppler effect and derive the 
equation for Doppler frequency. 

CO6 K4 136 

9 Prove that the product of the maximum 
unambiguous range Run and the first blind 
speed ν1 is equal to c λ/4.  

CO6 K5 137 

10 A guided missile tracking radar has the 
following specifications  
Transmitted Power = 400 kW ; Pulse 
repetition frequency = 1500 pps ;  
Pulse width = 0.8 μsec  
Determine Unambiguous range, Duty cycle, 
Average power and suitable bandwidth of the 
radar.  

CO6 K5 138 
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Content beyond Syllabus 

5G - Introduction 
Radio technologies have evidenced a rapid and multidirectional evolution with the 
launch of the analogue cellular systems in 1980s. Thereafter, digital wireless 
communication systems are consistently on a mission to fulfil the growing need of 
human beings (1G, …4G, or now 5G). 

 

So, this article describes the 5G technology emphasizing on its salient features, 
technological design (architecture), advantages, shortcomings, challenges, and future 
scope. 

Salient Features of 5G 

5th Generation Mobile Network or simply 5G is the forthcoming revolution of mobile 
technology. The features and its usability are much beyond the expectation of a normal 
human being. With its ultra-high speed, it is potential enough to change the meaning of 
a cell phone usability. 



 

 

With a huge array of innovative features, now your smart phone would be more parallel 
to the laptop. You can use broadband internet connection; other significant features 
that fascinate people are more gaming options, wider multimedia options, connectivity 
everywhere, zero latency, faster response time, and high quality sound and HD video 
can be transferred on other cell phone without compromising with the quality of audio 
and video. 

5G - Technology 
If we look back, we will find that every next decade, one generation is advancing in the 
field of mobile technology. Starting from the First Generation (1G) in 1980s, Second 
Generation (2G) in 1990s, Third Generation (3G) in 2000s, Fourth Generation (4G) in 
2010s, and now Fifth Generation (5G), we are advancing towards more and more 
sophisticated and smarter technology. 



 

 

What is 5G Technology? 

The 5G technology is expected to provide a new (much wider than the previous one) 
frequency bands along with the wider spectral bandwidth per frequency channel. As of 
now, the predecessors (generations) mobile technologies have evidenced substantial 
increase in peak bitrate. Then — how is 5G different from the previous one (especially 
4G)? The answer is — it is not only the increase in bitrate made 5G distinct from the 
4G, but rather 5G is also advanced in terms of − 

 High increased peak bit rate 

 Larger data volume per unit area (i.e. high system spectral efficiency) 

 High capacity to allow more devices connectivity concurrently and instantaneously 

 Lower battery consumption 

 Better connectivity irrespective of the geographic region, in which you are 

 Larger number of supporting devices 

 Lower cost of infrastructural development 

 Higher reliability of the communications 

As researchers say, with the wide range of bandwidth radio channels, it is able to 
support the speed up to 10 Gbps, the 5G WiFi technology will offer contiguous and 
consistent coverage − “wider area mobility in true sense.” 



 

5G - Architecture 
Architecture of 5G is highly advanced, its network elements and various terminals are 
characteristically upgraded to afford a new situation. Likewise, service providers can 
implement the advance technology to adopt the value-added services easily. 

However, upgradeability is based upon cognitive radio technology that includes various 
significant features such as ability of devices to identify their geographical location as 
well as weather, temperature, etc. Cognitive radio technology acts as a transceiver 
(beam) that perceptively can catch and respond radio signals in its operating 
environment. Further, it promptly distinguishes the changes in its environment and 
hence respond accordingly to provide uninterrupted quality service. 

Architecture of 5G 

As shown in the following image, the system model of 5G is entirely IP based model 
designed for the wireless and mobile networks. 

 

The system comprising of a main user terminal and then a number of independent and 
autonomous radio access technologies. Each of the radio technologies is considered 
as the IP link for the outside internet world. The IP technology is designed exclusively 
to ensure sufficient control data for appropriate routing of IP packets related to a 
certain application connections i.e. sessions between client applications and servers 
somewhere on the Internet. Moreover, to make accessible routing of packets should be 
fixed in accordance with the given policies of the user (as shown in the image given 
below). 



 

 

The Master Core Technology 

As shown in the Figure 5, the 5G MasterCore is convergence point for the other 
technologies, which have their own impact on existing wireless network. Interestingly, 
its design facilitates MasterCore to get operated into parallel multimode including all IP 
network mode and 5G network mode. In this mode (as shown in the image given 
below), it controls all network technologies of RAN and Different Access Networks 
(DAT). Since, the technology is compatible and manages all the new deployments 
(based on 5G), it is more efficient, less complicated, and more powerful. 



 

 

Surprisingly, any service mode can be opened under 5G New Deployment Mode as 
World Combination Service Mode (WCSM). WCSM is a wonderful feature of this 
technology; for example, if a professor writes on the white board in a country – it can 
be displayed on another white board in any other part of the world besides 
conversation and video. Further, a new services can be easily added through parallel 
multimode service. 

5G - Time Period Required 
Normally, it is expected that the time period required for the 5G technology 
development and its implementation is about five years more from now (by 2020). But 
to becoming usable for the common people in developing countries, it could be even 
more. 



 

 

Graph 1 − Showing the Timeline of all previous generation technologies. 

Expected Time Length 

By considering the multiple utility and various fashionable salient features, researchers 
are anticipating that this technology will be in use until 2040s. 

5G - Applications 
5G technology is adorned with many as well as distinct features, which applicability is 
useful for a wide range people irrespective of their purposes (as shown in 
the mweb image). 

 



 

Applications of 5G 

Some of the significant applications are − 

 It will make unified global standard for all. 

 Network availability will be everywhere and will facilitate people to use their 
computer and such kind of mobile devices anywhere anytime. 

 Because of the IPv6 technology, visiting care of mobile IP address will be 
assigned as per the connected network and geographical position. 

 Its application will make world real Wi Fi zone. 

 Its cognitive radio technology will facilitate different version of radio technologies 
to share the same spectrum efficiently. 

 Its application will facilitate people to avail radio signal at higher altitude as well. 

5G - Advancement 
Application of 5G is very much equivalent to accomplishment of dream. It is integrated 
with beyond the limit advance features in comparison to the previous technologies. 

 

Advanced Features 

In comparison to previous radio technologies, 5G has following advancement − 

 Practically possible to avail the super speed i.e. 1 to 10 Gbps. 

 Latency will be 1 millisecond (end-to-end round trip). 

 1,000x bandwidth per unit area. 

 Feasibility to connect 10 to 100 number of devices. 



 

 Worldwide coverage. 

 About 90% reduction in network energy usage. 

 Battery life will be much longer. 

 Whole world will be in wi fi zone. 

5G - Advantages & Disadvantages 
5th generation technology offers a wide range of features, which are beneficial for all 
group of people including, students, professionals (doctors, engineers, teachers, 
governing bodies, administrative bodies, etc.) and even for a common man. 

 

Important Advantages 

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

 High resolution and bi-directional large bandwidth shaping. 

 Technology to gather all networks on one platform. 

 More effective and efficient. 

 Technology to facilitate subscriber supervision tools for the quick action. 

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

 Easily manageable with the previous generations. 



 

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

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

Some Other Advantages for the Common People 

Parallel multiple services, such as you can know weather and location while talking with other 

person. 

You can control your PCs by handsets. 

Education will become easier − A student sitting in any part of world can attend the class. 

Medical Treatment will become easier & frugal − A doctor can treat the patient located in remote 

part of the world. 

Monitoring will be easier − A governmental organization and investigating offers can monitor any 

part of the world. Possible to reduce the crime rate. 

Visualizing universe, galaxies, and planets will be possible. 

Possible to locate and search the missing person. 

Possible, natural disaster including tsunami, earthquake etc. can be detected faster. 

Disadvantages of 5G Technology 

Though, 5G technology is researched and conceptualized to solve all radio signal 
problems and hardship of mobile world, but because of some security reason and lack 
of technological advancement in most of the geographic regions, it has following 
shortcomings − 

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



 

 The speed, this technology is claiming seems difficult to achieve (in future, it 
might be) because of the incompetent technological support in most parts of the 
world. 

 

 Many of the old devices would not be competent to 5G, hence, all of them need 
to be replaced with new one — expensive deal. 

 Developing infrastructure needs high cost. 

 Security and privacy issue yet to be solved. 

5G - Challenges 
Challenges are the inherent part of the new development; so, like all technologies, 5G 
has also big challenges to deal with. As we see past i.e. development of radio 
technology, we find very fast growth. Starting from 1G to 5G, the journey is merely of 
about 40 years old (Considering 1G in 1980s and 5G in 2020s). However, in this 
journey, the common challenges that we observed are lack of infrastructure, research 
methodology, and cost. 



 

 

Still, there are dozens of countries using 2G and 3G technologies and don’t know even 
about 4G, in such a condition, the most significant questions in everyone’s mind are − 

 How far will 5G be viable? 

 Will it be the technology of some of the developed countries or developing 
countries will also get benefit of this? 

To understand these questions, the challenges of 5G are categorized into the following 
two headings − 

 Technological Challenges 

 Common Challenges 

Technological Challenges 

 Inter-cell Interference − This is one of the major technological issues that need 
to be solved. There is variations in size of traditional macro cells and concurrent 
small cells that will lead to interference. 



 

 

 Efficient Medium Access Control − In a situation, where dense deployment of 
access points and user terminals are required, the user throughput will be low, 
latency will be high, and hotspots will not be competent to cellular technology to 
provide high throughput. It needs to be researched properly to optimize the 
technology. 

 Traffic Management − In comparison to the traditional human to human traffic 
in cellular networks, a great number of Machine to Machine (M2M) devices in a 
cell may cause serious system challenges i.e. radio access network (RAN) 
challenges, which will cause overload and congestion. 

Common Challenges 

 Multiple Services − Unlike other radio signal services, 5G would have a huge 
task to offer services to heterogeneous networks, technologies, and devices 
operating in different geographic regions. So, the challenge is of standardization 
to provide dynamic, universal, user-centric, and data-rich wireless services to 
fulfil the high expectation of people. 



 

 

 Infrastructure − Researchers are facing technological challenges of 
standardization and application of 5G services. 

 Communication, Navigation, & Sensing − These services largely depend 
upon the availability of radio spectrum, through which signals are transmitted. 
Though 5G technology has strong computational power to process the huge 
volume of data coming from different and distinct sources, but it needs larger 
infrastructure support. 

 Security and Privacy − This is one of the most important challenges that 5G 
needs to ensure the protection of personal data. 5G will have to define the 
uncertainties related to security threats including trust, privacy, cybersecurity, 
which are growing across the globe. 

 Legislation of Cyberlaw − Cybercrime and other fraud may also increase with 
the high speed and ubiquitous 5G technology. Therefore, legislation of the 
Cyberlaw is also an imperative issue, which largely is governmental and political 
(national as well as international issue) in nature. 

5G - Future Scope 
Several researches and discussions are going on across the world among 
technologists, researchers, academicians, vendors, operators, and governments about 
the innovations, implementation, viability, and security concerns of 5G. 

As proposed, loaded with multiple advance features starting from the super high speed 
internet service to smooth ubiquitous service, 5G will unlock many of the problems. 
However, the question is — in a situation, where the previous technologies (4G and 



 

3G) are still under process and in many parts yet to be started; what will be the future 
of 5G? 

 

5th generation technology is designed to provide incredible and remarkable data 
capabilities, unhindered call volumes, and immeasurable data broadcast within the 
latest mobile operating system. Hence, it is more intelligent technology, which will 
interconnect the entire world without limits. Likewise, our world would have universal 
and uninterrupted access to information, communication, and entertainment that will 
open a new dimension to our lives and will change our life style meaningfully. 

Moreover, governments and regulators can use this technology as an opportunity for 
the good governance and can create healthier environments, which will definitely 
encourage continuing investment in 5G, the next generation technology. 

 

 

 

 

 


