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MA2103 A        APPLIED MATHEMATICS FOR COMMUNICATION ENGINEERS                

                                                                                                                          L T P C 

                                                                                                                    3  1 0 4  

    OBJECTIVES:  

 

• To encourage students to develop a working knowledge of the central ideas of linear algebra.  

• To enable students to understand the concepts of probability and random variables.  

• To make students understand the notion of a Markov chain, and how simple ideas of conditional 

probability and matrices can be used to give a thorough and effective account of discrete-time 

Markov chains.  

• To familiarize the students with the formulation and construction of a mathematical model for a 

linear programming problem in real life situation. 

• To introduce the Fourier Transform as an extension of Fourier techniques on periodic functions 

and to solve partial differential equations.  

 

UNIT I    LINEAR ALGEBRA           12  

Vector spaces – Norms – Inner products – Eigenvalues using QR transformations – QR factorization - 

Generalized eigenvectors – Canonical forms – Singular value decomposition and applications - Pseudo 

inverse – Least square approximations - Toeplitz matrices and some applications.  

UNIT II    LINEAR PROGRAMMING          12  

Formulation – Graphical solution – Simplex method – Big M method - Two phase method - 

Transportation problems - Assignment models.  

UNIT III NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 12  

Runge - Kutta method of fourth order for system of IVPs - Numerical stability of Runge - Kutta method - 

Adams - Bashforth multistep method - Shooting method, BVP : Finite difference method and collocation 

method and orthogonal collocation method.  

UNIT IV   PROBABILITY AND RANDOM VARIABLES         12  

Probability – Axioms of probability – Conditional probability – Baye’s theorem - Random variables - 

Probability function - Two dimensional random variables - Joint distributions – Marginal and conditional 

distributions – Functions of two dimensional random variables – Regression curve – Correlation.  

UNIT V   QUEUEING MODELS            12  

Poisson Process – Markovian queues – Single and multi - server models – Little’s formula - Machine 

interference model – Steady state analysis – Self service queue  

TOTAL: 45+15=60 PERIODS  

 

 

OUTCOMES:  

After completing this course, students should demonstrate competency in the following skills:  

• Concepts on vector spaces, linear transformation, inner product spaces, eigenvalues and 

generalized eigenvectors.  
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• Apply various methods in linear algebra to solve system of linear equations.  

• Could develop a fundamental understanding of linear programming models, able to develop a 

linear programming model from problem description, apply the simplex method for solving linear 

programming problems.  

• Numerical solution of differential equations by single and multistep methods.  

• Computation of probability, random variables and their associated distributions, correlations and 

regression.  

• Conceptualize the principle of optimality and sub-optimization, formulation and computational 

procedure of dynamic programming.  

• Exposing the basic characteristic features of a queuing system and acquire skills in analyzing 

queuing models.  

• Using discrete time Markov chains to model computer systems. 
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REFERENCES:  

1. Bronson, R. and Costa, G. B., “Linear Algebra”, 2nd Edition, Academic Press, 2007.  

2. Burden, R. C. and Faires, J. D., "Numerical Analysis ", 9th Edition, Cengage Learning, 2016.  

3. Gross, D., Shortle, J.F., Thompson, J. M. and Harris, C. M., "Fundamentals of Queueing Theory “, 

4th Edition, Wiley, 2014.  

4. Johnson, R.A., Miller, I and Freund J., "Miller and Freund’s Probability and Statistics for 

Engineers", Pearson Education, Asia, 8th Edition, 2015.  

5. Sastry, S. S., "Introductory Methods of Numerical Analysis ", 5th Edition, PHI Learning, 2015.  

6. Taha H.A., “Operations Research: An Introduction”, 9th Edition, Pearson Education Asia, New 

Delhi, 2016.  

 

 

EC2101A            ADVANCED RADIATION SYSTEMS  L T P C 

             3 0 0 3 

OBJECTIVES: 

 

• To understand antenna radiation and its parameters. 

• To enhance the student knowledge in the area of various antenna design.  
• To design mono pole, dipole and patch antenna and to impart the knowledge about modern 

antennas. 
 
UNIT I ANTENNA FUNDAMENTALS 9  
Wave equations, radiation pattern, HPBW,FNBW, gain and directivity, polarization, equivalent circuit, 

radiation resistance, Radiation integrals, Radiation from surface and line current distributions – dipole, 
monopole, loop antenna, Antenna parameters, Image theory; Induction, reciprocity theorem, Balance to 

unbalance transformer, Introduction to numerical techniques. 
 
UNIT II RADIATION FROM APERTURES 9  
Field equivalence principle, Radiation from Rectangular and Circular apertures, Uniform aperture, 

distribution on an infinite ground plane; Slot antenna; Horn antenna; Reflector antenna, aperture 

blockage, design considerations. 
 
UNIT III ARRAYS 9  
Introduction-General structure of phased array, linear array theory, variation of gain as a function of 

pointing direction, effects of phase quantization, frequency scanned arrays, analog beamforming 

matrices-Active modules, digital beam forming, MEMS technology in phased arrays-Retrodirective and 

self phased arrays. 
 
UNIT IV MICRO STRIP ANTENNA 9  
Radiation mechanism from patch; Excitation techniques; Microstrip dipole; Rectangular patch, Circular 

patch, and Ring antenna – radiation analysis from transmission line model, cavity model; input 

impedance of rectangular and circular patch antenna; Microstrip array and feed network; Applications of 

microstrip array antenna. 

 

UNIT V SPECIAL ANTENNAS AND MEASUREMENTS 9  
Mobile phone antenna ,base station, hand set antenna, UWB antenna, PIFA, Vivaldi antenna, Antenna 

for automobiles, Broadband antenna, antenna factor, Gain, impedance and radiation pattern 

measurements, Test sites and anechoic chamber.  
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TOTAL :45 PERIODS 
 
OUTCOMES: 

• Ability to  understand antenna concepts 
• Ability to design  antenna for various applications 
• Knowledge of  modern antenna design 

 
REFERENCES: 
 

1. Balanis.A, “Antenna Theory Analysis and Design”, John Wiley and Sons, New York, 
1982. 

2. Hubregt.J.Visser “Antenna Theory and Applications” 1st Edition, John Wiley & Sons Ltd,New 
York,2012. 

3. S.Drabowitch et.al., ”Modern Antennas”, 2nd Edition Springer science business 
Media,Inc.2005 

4. Xavier Begaud, “Ultra Wide Band Antennas” , 1st Edition, ISTE Ltd and John Wiley & Sons Ltd, 
New York,2013. 

5. Zhijun Zhang” Antenna Design for Mobile Devices” 1st Edition, John Wiley & Sons (Asia) Ltd, 
New York,2011. 

 
 
 
  
EC2102A ADAVNCED DIGITAL COMMUNICATION TECHNIQUES           L T P C 
                               3  1  0 4 
 
OBJECTIVES: 

• To understand the basics of signal-space analysis and digital transmission. 
• To understand the coherent and noncoherent receivers and its impact on different channel 

characteristics. 
• To understand the different Equalizers 
• To understand the different block coded and convolutional coded digital communication systems. 
• To understand the basics of Multicarrier and Multiuser Communications. 

 
UNIT I COHERENT AND NON-COHERENT COMMUNICATION   9 
Coherent receivers – Optimum receivers in WGN – IQ modulation & demodulation – Noncoherent 
receivers in random phase channels; MFSK receivers – Rayleigh and Rician channels – Partially coherent 
receivers – DPSK; M-PSK; M-DPSK-BER Performance Analysis. Carrier Synchronization- Bit 
synchronization. 
 
UNIT II EQUALIZATION TECHNIQUES      9 
Band Limited Channels- ISI – Nyquist Criterion- Controlled ISI-Partial Response signals- Equalization 
algorithms – Viterbi Algorithm – Linear equalizer – Decision feedback equalization – Adaptive 
Equalization algorithms. 
 
UNIT III BLOCK CODED DIGITAL COMMUNICATION     9 
Architecture and performance – Binary block codes; Orthogonal; Biorthogonal; Transorthogonal – 
Shannon‟s channel coding theorem; Channel capacity; Matched filter; Concepts of Spread spectrum 
communication – Coded BPSK and DPSK demodulators– Linear block codes; Hammning; Golay; 
Cyclic; BCH ; Reed – Solomon codes. Space time block codes. 
 
UNIT IV CONVOLUTIONAL CODED DIGITAL COMMUNICATION   9 
Representation of codes using Polynomial, State diagram, Tree diagram, and Trellis diagram – Decoding 
techniques using Maximum likelihood, Viterbi algorithm, Sequential and Threshold methods – Error 
probability performance for BPSK and Viterbi algorithm, Turbo Coding. 
 
UNIT V MULTICARRIER AND MULTIUSER COMMUNICATIONS   9 
Single Vs multicarrier modulation, orthogonal frequency division multiplexing (OFDM), Modulation and 
demodulation in an OFDM system, An FFT algorithmic implementation of an OFDM system, Bit and 
power allocation in multicarrier modulation, Peak-to-average ratio in multicarrier modulation. 
Introduction to CDMA systems, multiuser detection in CDMA systems – optimum multiuser receiver, 
suboptimum detectors, successive interference cancellation. 
 

TOTAL :45 PERIODS 
 
OUTCOMES: 
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• Upon Completion of the course, the students will be able to: 
• Develop the ability to understand the concepts of signal space analysis for coherent and non- 

coherent receivers. 
• Conceptually appreciate different Equalization techniques 
• Possess knowledge on different block codes and convolutional codes. 
• Comprehend the generation of OFDM signals and the techniques of multiuser detection. 

 
 
REFERENCES: 
1.Bernard Sklar, “Digital Communications”, second edition, Pearson Education, 2001. 
2John G. Proakis, “Digital Communication”, Fifth Edition, Mc Graw Hill Publication, 2008. 
3.M.K.Simon, S.M.Hinedi and W.C.Lindsey, “Digital communication techniques; Signal Design and 
Detection”, Prentice Hall of India, New Delhi, 1995. 
4.Richard Van Nee & Ramjee Prasad, “OFDM for Multimedia Communications” Artech House 
Publication, 2001. 
5.Stephen G. Wilson, “Digital Modulation and Coding”, First Indian Reprint, Pearson Education, 2003. 
6.Simon Haykin, “Digital communications”, John Wiley and sons, 1998. 
7.Theodore S.Rappaport, „Wireless Communications”, 2nd edition, Pearson Education, 2002. 
 

 

 

EC2103A ADAVNCED DIGITAL SIGNAL PROCESSING   L T P C 

3  1 0 4 

OBJECTIVES:  

• The student comprehends mathematical description and modelling of discrete time random 

signals. 

• The student is conversant with important theorems and algorithms. 

• The student learns relevant figures of merit such as power, energy, bias and consistency. 

• The student is familiar with estimation, prediction and filtering concepts and techniques. 

 

UNIT I  DISCRETE RANDOM SIGNAL PROCESSING   9+6 
Discrete random processes – Ensemble averages – Wide sense stationary process – Properties - 
Ergodic process – Sample mean & variance - Auto-correlation and Auto-correlation matrices- Properties 
– White noise process – Weiner Khitchine relation - Power spectral density – Filtering random process – 
Spectral Factorization Theorem – Special types of Random Processes – AR,MA, ARMA Processes – 
Yule-Walker equations  

 

UNIT II SPECTRUM ESTIMATION      9+6 
Bias and Consistency of estimators - Non-Parametric methods – Periodogram – Modified Periodogram 
– Barlett’s method – Welch’s mehod – Blackman-Tukey method – Parametric methods – AR, MA and 
ARMA spectrum estimation - Performance analysis of estimators  

 

UNIT III SIGNAL MODELING AND OPTIMUM FILTERS   9+6 
Introduction- Least square method – Pade approximation – Prony’s method – Levinson Recursion – 
Lattice filter - FIR Wiener filter – Filtering – Linear Prediction – Non Causal and Causal IIR Weiner Filter 
-– Mean square error – Discrete Kalman filter.  

 

UNIT IV ADAPTIVE FILTERS       9+6 
FIR Adaptive filters - Newton's steepest descent method – Widrow Hoff LMS Adaptive algorithm – 
Convergence – Normalized LMS – Applications – Noise cancellation - channel equalization – echo 
canceller – Adaptive Recursive Filters - RLS adaptive algorithm – Exponentially weighted RLS-sliding 
window RLS.  

 

UNIT V MULTIRATE DIGITAL SIGNAL PROCESSING   9+6 
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Decimation - Interpolation – Sampling Rate conversion by a rational factor I/D – Multistage 
implementation of sampling rate conversion – Polyphase filter structures – Applications of multirate 
signal processing.  

TOTAL 45+30: 75 PERIODS 

OUTCOMES: 

• Formulate time domain and frequency domain description of Wide Sense Stationary process in 

terms of matrix algebra and relate to linear algebra concepts. 

• State Parseval‟s theorem, W-K theorem, principle of orthogonality, spectral factorization 

theorem, Widrow-Hoff LMS algorithm and Shannon‟s sampling theorem, and define linear 

prediction, linear estimation, sample auto-correlation, periodogram, bias and consistency. 

• Explain various noise types, Yule-Walker algorithm, parametric and non-parametric methods, 

Wiener and Kalman filtering, LMS and RMS algorithms, Levinson Durbin algorithm, adaptive 

noise cancellation and adaptive echo cancellation, speed verses convergence issues, channel 

equalization, sampling rate change, subband coding and wavelet transform. 

• Calculate mean, variance, auto-correlation and PSD for WSS stochastic processes, and derive 

prediction error criterion, Wiener-Hoff equations, Parseval‟s theorem,W-K theorem and normal 

equations. 

• Design AR, MA, ARMA models, Weiner filter, anti aliasing and anti imaging filters, and develop 

FIR adaptive filter and polyphase filter structures. 

• Simulate spectral estimation algorithms and basic models on computing platform. 

 

REFERENCES: 

1. John G. Proakis, Dimitris G. Manolakis, “Digital Signal Processing”, Prentice Hall of 

India, New Delhi, 2005. 

2. Monson H. Hayes, “Statistical Digital Signal Processing and Modeling”, John Wiley and 

Sons Inc., New York, 2006. 

3. P. P. Vaidyanathan, “Multirate Systems and Filter Banks”, Prentice Hall, 1992. 

4. Simon Haykin, “Adaptive Filter Theory”, Prentice Hall, Englehood Cliffs, NJ1986. 

5. S. Kay,” Modern spectrum Estimation theory and application”, Prentice Hall, Englehood 

Cliffs, NJ1988. 

6. Sophoncles J. Orfanidis, “Optimum Signal Processing “, McGraw-Hill, 2000. 

 

 

 
EC2104A   OPTICAL NETWORKS              L T P C 
                               3  0  0 4 
OBJECTIVES:  

The students should be made to understand:  

• Optical system components like optical amplifiers, wavelength converters.  

• Up-to-date survey of development in Optical Network Architectures.  

• Packet switching.  

• Network design perspectives.  

• Different Optical Network management techniques and functions.  

 

UNIT I     INTRODUCTION      9  

Introduction to Optical Networks: Telecommunications Networks Architecture, Services, circuit 

switching and packet switching, Optical Networks: Multiplexing Techniques, Second generation Optical 

Networks, Optical Packet Switching, Transmission Basics: Wavelength, frequencies, and channel 
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spacing, Wavelength standards, Optical power and loss, Network Evolution, Nonlinear Effects: Self-

phase Modulation, Cross-phase Modulation, Four Wave mixing, Solitons. Components: Couplers, 

Isolators and Circulators, Multiplexers and Filters, Optical Amplifiers, Transmitters, Detectors, Switches, 

Wavelength Converters.  

UNIT II    OPTICAL NETWORK DESIGN     9  

Transmission System Engineering: System Model, Power Penalty, Transmitter, Receiver, Optical 

Amplifiers, Crosstalk, Dispersion, Wavelength Stabilization, Overall Design Considerations. Optical 

Internets: Migration to IP optical networking, IP and Optical backbone, IP Routing table, MPLS and 

optical cross connect table, Protocol stack Alternatives, Internetworking SS7 and Legacy Transport, 

Internet transport network protocol stack.  

UNIT III   OPTICAL NETWORK ARCHITECTURES    9  

SONET, SDH and Optical Transport Networks (OTNs): SONET and SDH: SONET multiplexing 

hierarchy, Frame structure, Functional Component, problem detection, concatenation. Architecture of 

Optical Transport Networks (OTNs): Digital wrapper, in-band and out-of band control signalling, 

Importance of Multiplexing and multiplexing hierarchies, SONET multiplexing hierarchies, SDH 

multiplexing hierarchies, New Optical Transport, OTN layered Model, Generic Framing Procedure 

(GFP)  

UNIT IV    NETWORK SWITCHING      9  

WDM, Network topologies, MPLS and Optical Networks: WDM: WDM operation, Dense Wavelength 

Division Multiplexing (DWDM), Erbium-doped Fiber (EDF), WDM amplifiers, Add-Drop Multiplexers, 

Wavelength Continuity Property, Higher dispersion for DWDM, Tunable DWDM Lasers.  

UNIT V  NETWORK TOPOLOGY AND PROTECTION SCHEMES   9  

Network topologies and protection schemes: Robust networks, Line and path protection switching, Types 

of topology, Point to point topology, bi-directional line-switched ring (BLSR), meshed topology, Passive 

optical networks, Metro optical networks 28 MPLS and Optical Networks: IS label switching, 

Forwarding equivalence class (FEC), Types of MPLS nodes, Label distribution and binding, label 

swapping and traffic forwarding, MPLS support of Virtual Private Networks (VPN), MPLS traffic 

engineering, Multi protocol Lambda switching (MPIS).  

TOTAL : 45 PERIODS  

OUTCOMES:  

At the end of the course, the student should be able to:  

• Design and Analyze Network Components  

• Assess and Evaluate optical networks  

 

REFERENCES:  

1. Rajiv Ramaswami and Kumar Sivarajan, "Optical Networks – Practical Perspective", 3rd Edition, 

Morgan - Kaufmann Publishers.  

2. Optical Networks, Third Generation Transport Systems, Uyless Black, Pearson 
 
 
 
 
EC2105 A        COMMUNICATION SYSTEM LABORATORY           L T P C  

                                                                                                                                              0  0  4 2                                         

OBJECTIVES:  

• To acquire knowledge on Transmission line and S- parameter estimation of microwave devices.  

• To introduce the basics of Microstrip Patch Antenna and its analysis .  

• To study & measure the performance of digital communication systems 

• To learn about the design of digital filter and its adaptive filtering algorithms.   
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LIST OF EXPERIMENTS USE NETWORK ANALYSER FOR THE FOLLOWING 

EXPERIMENTS:  

1. Measurement of transmission line parameters.  

2. S-parameter estimation of Microwave devices.  

3. Design and testing of a Microstrip coupler.  

4. Characteristics of Microstrip patch antenna.   

 

USE APPROPRIATE SIMULATION TOOLS FOR THE FOLLOWING EXPERIMENTS:  

1. Generation & detection of binary digital modulation techniques.  

2.Spread Spectrum communication system-Pseudo random binary sequence generation-Baseband DSSS.  

3. Digital Filter Design  

4. Performance evaluation of simulated CDMA system  

5. Channel equalizer design(LMS,RLS)  

6. Antenna Radiation Pattern measurement   

 

TOTAL : 60 PERIODS   

 

OUTCOMES:  

Upon the completion of course, students are able to  

• Measure and analyze various transmission line parameters.   

• Design Microstrip patch antennas.  

• Implement the adaptive filtering algorithms 

• To generate and detect digital communication signals of various modulation techniques using 

MATLAB. Evaluate cellular mobile communication technology and propagation model.    
 
 
 
 
 

SEMESTER II 
 

EC2201 A                        ADVANCED WIRELESS COMMUNICATION                   L T  P C 

        3  0  0  3                                                                                                                                                        

 OBJECTIVES:    

The students should be made to:  

• Understand Concepts of MIMO diversity and spatial multiplexing.  

• Learn Massive MIMO system  

• Know  millimeter wave communication    

 

UNITI  INFORMATION THEORETIC ASPECTS OF MIMO    10 

  Review of SISO fading communication channels, MIMO Channel models, Classical i.i.d. and extended 

channels, Frequency selective and correlated channels models, Capacity of MIMO channels, Erogodic 

and outage capacity, capacity bounds and influence of channel properties on the capacity.   

 

UNIT II  MIMO DIVERSITY AND SPATIAL MULTIPLEXING   10  

  Sources and types of diversity, analysis under Rayleigh fading, Diversity and channel knowledge. 

Alamouti space time code. MIMO spatial multiplexing: Space time receivers, ML, ZF, MMSE and 

Sphere decoding, BLAST receivers and Diversity multiplexing trade - off.   
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UNIT III MASSIVE MIMO SYSTEM        9 

 Introduction - MIMO for LTE, capacity of massive MIMO, Pilot Design for massive MIMO, Resource 

allocation and transceivers design, Base band and RF implementation, Channel Models.   

 

UNIT IV  MILLIMETER WAVE COMMUNICATION     8  

Spectrum regulation, Channel propagation, Hardware technology for mmW systems, architecture and 

mobility, Beam forming techniques, Beam finding, Physical layer techniques - Duplex scheme and 

Transmission Scheme.   

 

UNIT V  SOFTWARE DEFINED RADIO AND COGNITIVE RADIO   8  

SDR - Definition, Origin, key characteristic, hardware and software architecture, waveforms. Cognitive 

Radio - Definitions, Cognitive theories, architectures, Cognitive radio as self-controlling system, 

Ontology based cognitive radio.   

TOTAL : 45 PERIODS  

 

OUTCOMES:  

• At the end of the course, the student should be able to:  

• Analyze MIMO system.  

• Discuss millimeter wave communication.  

• Demonstrate software defined radio and cognitive radio.   

 

REFERENCES:  

1. David Tse and Pramod Viswanath, "Fundamentals of Wireless Communication", Cambridge 

University Press 2005.  

2. Hamid Jafarkhani, "Space - Time Coding: Theory and Practices", Cambridge University Press 2005.  

3. Mischa Dohler, Jose F. Monserrat Afif Osseiran " 5G Mobile and Wireless Communication 

Technology", Cambridge University Press 2016.  

4. Mieczyslaw M Kokar, Lezek Lechowicz, "Cognitive Radio Interoperability through Waveform 

Reconfiguration" ARTECH House 2016.    

 

 

 

 

EC2202  A                             MICROWAVE INTEGRATED CIRCUITS                          L T  P C 

                                                                                                       3   0  2 4 

OBJECTIVES: 

• To enhance the students knowledge in the area of planar microwave engineering and to make 

them understand the intricacies in the design of microwave circuits. 

• To impart knowledge about the state of art in MIC technology. 

UNIT I INTRODUCTION TO MICROWAVE CIRCUITS 9 

Definitions –  Frequency Bands – Lumped versus Distributed  Circuits - Behavior of finite  

length transmission lines – General Characteristics of PC Boards – Transmission Lines on PC 

Boards – Passives  made from Transmission Lines – Resonators - Combiners, Splitters and Couplers 

UNIT II MATCHING NETWORKS AND FILTER DESIGN 9 

Circuit Representation of two port RF/Microwave Networks: Low Frequency Parameters, High 

Frequency Parameters, Transmission Matrix, ZY Smith Chart, Design of Matching Circuits using 
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Lumped Elements, Matching Network Design using Distributed Elements, Filter design. 

UNIT III AMPLIFIERS AND OSCILLATORS 9 

Amplifiers: Stability considerations in active networks – Gain Consideration in Amplifiers – 

Noise Consideration in active networks – Broadband Amplifier design – Low Noise Amplifier 
Design, Oscillators: Oscillator versus Amplifier Design – Oscillation conditions – Design and 

stability considerations of Microwave Transistor Oscillators. 

UNIT IV MIXERS AND CONTROL CIRCUITS 9 

Mixer Types – Conversion Loss – SSB and DSB Mixers – Design of Mixers: Single Ended Mixers 

– Single Balanced Mixers - Sub Harmonic Diode Mixers, Microwave Diodes,  Phase Shifters – 

PIN Diode Attenuators 

UNIT V MICROWAVE IC DESIGN AND MEASUREMENT TECHNIQUES 9 

Microwave Integrated Circuits – MIC Materials- Hybrid versus Monolithic MICs – Multichip 

Module Technology - Fabrication Techniques, Miniaturization techniques, Introduction to SOC, 

SOP, Test fixture measurements, probe station measurements, thermal and cryogenic measurements, 

experimental field probing techniques. 
TOTAL: 45 PERIODS 

  OUTCOMES: 

• The students will be equipped from fundamentals to recent techniques in MIC technology. 

• They  will  able  to  independently  design  and  assess  the  performance  of  various  planar 
configurations. 

 

REFERENCES: 

1. Thomas H.Lee, “Planar Microwave Engineering”, Cambridge University Press, 2004 

2. Matthew M. Radmanesh, “Radio Frequency and Microwave Electronics”, Pearson Education, 

II Edition 2002 
3. “Microwave Transistor Amplifiers – Analysis and Design”, II Edition, Prentice Hall, New Jersy 
4. Ravender Goyal, “Monolithic MIC; Technology & Design”, Artech House, 1989. 

5. Gupta K.C. and Amarjit Singh, “Microwave Circuits Integrated”, John Wiley, New York, 1975. 
6. Hoffman R.K. “Handbook of Microwave Integrated Circuits”,  Artech House, Boston, 1987. 
7. Ulrich L. Rohde and David P.N., “RF / Microwave Circuit Design for Wireless Applications”, 

John Wiley, 2000. 
8. C. Gentili, “Microwave Amplifiers and Oscillators”, North Oxford Academic, 1986. 
9. Samuel. Y. Liao, “Microwave Circuit Analysis and Amplifier Design”, Prentice Hall. Inc., 1987. 

 

 

EC2203 A      ELECTRO MAGNETIC INTERFERENCE AND COMPATIBILITY          L T P C 
                                                                                                                                                    3 0 0 3 

OBJECTIVES: 
The students should be made to be familiar with: 

• The basics of EMI 

• EMI sources. 
• EMI problems. 
• Solution methods in PCB. 
• Measurements techniques for emission. 
• Measurement techniques for immunity. 
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UNIT I BASIC THEORY 9 

Introduction to EMI and EMC, Intra and inter system EMI, Elements of Interference, Sources and 

Victims of EMI, Conducted and Radiated EMI emission and susceptibility, Case Histories, Radiation 

hazards to humans, Various issues of EMC, EMC Testing categories EMC Engineering Application. 

UNIT II        COUPLING MECHANISM 9 

Electromagnetic field sources and Coupling paths, Coupling via the supply network, Common mode 

coupling, Differential mode coupling, Impedance coupling, Inductive and Capacitive coupling, 

Radioactive coupling, Ground loop coupling, Cable related emissions and coupling, Transient 

sources, Automotive transients. 

UNIT III        EMI MITIGATION TECHNIQUES 9 

Working principle of Shielding and Murphy‟s Law, LF Magnetic shielding, Apertures and 

shielding effectiveness, Choice of Materials for H, E, and free space fields, Gasketting and sealing, 

PCB Level shielding, Principle of Grounding, Isolated grounds, Grounding strategies for Large 

systems, Grounding for mixed signal systems, Filter types and operation, Surge protection devices, 

Transient Protection. 

UNIT IV        STANDARD AND REGULATION 9 

Need for Standards, Generic/General Standards for Residential and Industrial environment, Basic 

Standards, Product Standards, National and International EMI Standardizing Organizations; IEC, 

ANSI, FCC, AS/NZS, CISPR, BSI, CENELEC, ACEC. Electro Magnetic Emission and 

susceptibility standards and specifications, MIL461E Standards. 

UNIT V        EMI TEST METHODS AND INSTRUMENTATION 9 

Fundamental considerations, EMI Shielding effectiveness tests, Open field test, TEM cell for immunity 

test, Shielded chamber , Shielded anechoic chamber, EMI test receivers, Spectrum analyzer, EMI test 

wave simulators, EMI coupling networks, Line impedance stabilization networks, Feed through 

capacitors, Antennas, Current probes, MIL -STD test methods, Civilian STD test methods. 

                                                                                                                   TOTAL :   45 PERIODS 

OUTCOMES: 
At the end of this course, the student should be able to: 
• Identify Standards 
• Compare EMI test methods 
• Discuss EMI mitigation techniques 



 

27  

REFERENCES: 

1. Bemhard Keiser, “Principles of Electromagnetic Compatibility”, 3rd Ed, Artech house, 

Norwood, 1986. 
2. Clayton Paul, “Introduction to Electromagnetic Compatibility”, Wiley Interscience, 2006. 
3. Daryl Gerke and William Kimmel, “EDN‟s Designer‟s Guide to Electromagnetic 

Compatibility”,Elsevier Science & Technology Books, 2002 
4. Dr Kenneth L Kaiser, “The Electromagnetic Compatibility Handbook”, CRC Press 2005. 
5. Electromagnetic Compatibility by Norman Violette ,Published by  Springer, 2013 

6. Electromagnetic Interference and Compatibility: Electrical noise and EMI specifications Volume 1 

of A Handbook Series on Electromagnetic Interference and Compatibility, Donald R. J. White 

Publisher-Don white consultants Original from the University of Michigan Digitized 6 
Dec   2007 

7. Henry W. Ott, “Electromagnetic Compatibility Engineering”, John Wiley & Sons Inc, Newyork, 
2009 

8. V Prasad Kodali, “Engineering Electromagnetic Compatibility”, IEEE Press, Newyork, 2001. 

9. W Scott Bennett, “Control and Measurement of Unintentional Electromagnetic Radiation”, John 

Wiley & Sons Inc., (Wiley Interscience Series) 1997. 

 

 

EC2204A                         
COGNITIVE RADIO NETWORKS 

OBJECTIVES: 

The students should be made to be 
• Understand the concepts of cognitive radio 
• Learn spectrum sensing and dynamic spectrum access 

UNIT I INTRODUCTION TO SOFTWARE-DEFINED RADIO AND        9 
COGNITIVE RADIO 

Evolution of Software Defined Radio and Cognitive radio: goals, benefits, definitions, architectures, 

relations with other radios, issues, enabling technologies, radio frequency spectrum and regulations. 

UNIT II COGNITIVE RADIO ARCHITECTURE  9 

Cognitive Radio – functions, components and design rules, Cognition cycle – orient, plan, decide and 

act phases, Inference Hierarchy, Architecture maps, Building the Cognitive Radio Architecture on 

Software defined Radio Architecture, Overview of IEEE 802.22 standard for broadband wireless access 

in TV bands. 

UNIT III SPECTRUM SENSING AND DYNAMIC SPECTRUM ACCESS   9 

Introduction – Primary user detection techniques – energy detection, feature detection, matched 

filtering, cooperative detection , Bayesian Approach, Neyman Pearson fusion rule for spectrum sensing, 

Optimum spectrum sensing - Kullback Leibler Divergence and other approaches, Fundamental 

Tradeoffs in spectrum sensing, Spectrum Sharing Models of Dynamic Spectrum Access - 

Unlicensed and Licensed Spectrum Sharing, Fundamental Limits of Cognitive Radio. 

UNIT IV MAC AND NETWORK LAYER DESIGN FOR COGNITIVE RADIO      9 

MAC for cognitive radios – Multichannel MAC - slotted ALOHA – CSMA, Network layer design 

– routing in cognitive radios, flow control and error control techniques. 

UNIT V ADVANCED TOPICS IN COGNITIVE RADIO     9 

Cognitive radio for Internet of Things - Features and applications – Enabling technologies and 

L T P C 
3 0 0 3 
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protocols – M2M technologies - Data storage and analysis techniques - Requirement and challenges 

of  IoT – Energy efficiency– MIMO Cognitive Radio – Power allocation algorithms. 
            TOTAL: 45 PERIODS 

       OUTCOMES: 
       At the end of this course, the student should be able to 

• Compare MAC and network layer design for cognitive radio 
• Discuss cognitive radio for Internet of Things and M2M technologies 

 

        REFERENCES: 

1. Alexander M. Wyglinski, Maziar Nekovee, Thomas Hou, “Cognitive Radio 

Communications and Networks”, Academic Press, Elsevier, 2010. 
2. Bruce Fette, “Cognitive Radio Technology”, Newnes, 2006. 
3. Kwang-Cheng Chen, Ramjee Prasad,  “Cognitive Radio Networks”, John Wiley and 

Sons, 2009. 
4. Huseyin  Arslan  (Ed.),  “Cognitive  Radio,  Software  Defined  Radio,  and  Adaptive 

Wireless Systems, Springer, 2007. 
5. S.Shanmugavel,  M.A.Bhagyaveni,  R.Kalidoss,  “Cognitive  Radio-An  Enabler  for 

Internet of things”, River Publishers, 2017. 
 
 

 

EC2205 A                      IPR AND INTERNATIONAL RELATIONS                              LT P C                                                                                                                                                   

2 0 0 2 

OBJECTIVES:   

• To impart knowledge and skills required for research and IPR:  

• Problem formulation, analysis and solutions.  

• Technical paper  writing / presentation without violating professional  ethics  

• Patent drafting and filing patents.   

 

UNIT I         RESEARCH PROBLEM FORMULATION                                                6  

Meaning of research problem- Sources of research problem, criteria characteristics of a good research 

problem, errors in selecting a research problem, scope and objectives of research problem. Approaches of 

investigation of solutions for research problem, data collection, analysis, interpretation, necessary 

instrumentations   

 

UNIT II LITERATURE REVIEW                                                                                             6 Effective 

literature studies approaches, analysis, plagiarism, and research ethics.   

 

UNIT III TECHNICALWRITING/PRESENTATION                     6                                          

Effective technical writing, how to write report, paper, developing a research proposal, format of research 

proposal, a presentation and assessment by a review committee.   

 

UNIT IV    INTRODUCTION TO INTELLECTUAL PROPERTY RIGHTS (IPR) 6             Nature 

of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and Development: 

technological research, innovation, patenting, development. International Scenario: International 

cooperation on Intellectual Property. Procedure for grants of patents, Patenting under PCT.   

UNIT V       INTELLECTUAL PROPERTY RIGHTS (IPR)                                                 6  
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Patent Rights:Scope of Patent Rights. Licensing and transfer of technology. Patent information and 

databases.Geographical Indications. New Developments in IPR: Administration of Patent System, IPR of 

Biological Systems, Computer Software etc. Traditional knowledge Case Studies, IPR and IITs.  

 

TOTAL : 30 PERIODS 

 

 COURSE OUTCOMES:  

• Ability to formulate  research problem  

• Ability to carry out research analysis  

• Ability  to follow research ethics  

• Ability to understand that today’s world is controlled by Computer, Information Technology, but 

tomorrow world will be ruled by ideas, concept, and creativity 

• Ability to understand about IPR and filing patents in R & D.   

 

REFERENCES:  

1. Asimov, “Introduction to Design”, Prentice Hall, 1962.  

2. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007.  

3. Mayall, “Industrial Design”, McGraw Hill, 1992. 

4. Niebel, “Product Design”, McGraw Hill, 1974.  

5. Ranjit Kumar,“Research Methodology: A Step by Step Guide for beginners” 2nd Edition, 2010 
 
 
 
 
 

EC2206A              RF AND OPTICAL COMMUNICATION LABORATORY         L T P C 

                  0    0   4    2 

  

OBJECTIVES: 

• To enable the students to verify the basic principles and design aspects involved in high 

frequency communication systems components 

• To expose the student to different high frequency components and conduct the 

experiments to analyze and interpret data to produce meaningful conclusion and match 

with theoretical concepts. 
• To design and develop RF components using microstrip technology 

 

LIST OF EXPERIMENTS: 

(ADS/IE3D/HFSS or any similar/ equivalent tool may be used for the design) 

1. Measurement of  S parameters for  a) Inductor b)  Capacitor c) impedance 

matching circuits, filters using network analyzer 
2. Design of λ/2,  λ/4 micro strip transmission line. 

3. Design of microstrip inductor and capacitor. 

4. Design of impedance matching network. 

5. Design of  low pass, high pass, band pass  and band stop filter at RF . 

6. Design and characterization of  micro strip patch antennas 

7. Design and characterization of LNA 

8. Design and characterization of  Mixer 

9. Design and characterization of  VCO 

10. Determination of Maximum bit rate of a digital fiber optic link 
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11. Signal transmission and reception using WDM and spectral characterization 

 

TOTAL: 60 PERIODS 

 

OUTCOMES: 
Upon Completion of the course, the students will be able to: 

o Apply knowledge to identify a suitable architecture and systematically design an 
RF system. 

o Comprehensively record and report the measured data, and would be capable of 

analyzing, interpreting the experimentally measured data and produce the 

meaningful conclusions. 
o Design and develop microstrip filters. 

 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS: 

Network analyser Equipment -  1.5 GHz (Minimum)   -  1 No 

ADS/IE3D/HFSS or any similar / equivalent Electromagnetic Simulation tool 

for Design experiments -  10 User license 

Desktop PC‟s for hosting Electromagnetic simulation tool – 10 Numbers 

Inductor, Capacitor, matching circuits, filters capable of operating at 500 MHz or above. 

   Digital Fiber Optic Link, MSO. 

   WDM Module, Optical Spectrum Analyzer 
 
 
 
 

EC2207A MINI PROJECT WITH SEMINAR                       L T P C 

 0 1 2 2 

 

In this course, students will develop their scientific and technical reading and writing skills that they 

need to understand and construct research articles.  A term paper requires a student to obtain 

information from a variety of sources (i.e., Journals, dictionaries, reference books) and then place it in 

logically developed ideas. The work involves the following steps: 

 

1. Selecting a subject, narrowing the subject into a topic 
2. Stating an objective. 
3. Collecting the relevant bibliography (atleast 15 journal papers) 
4. Preparing a working outline. 

5. Studying the papers and understanding the authors contributions and critically analyzing each 

paper. 
6. Preparing a working outline 
7. Linking the papers and preparing a draft of the paper. 
8. Preparing conclusions based on the reading of all the papers. 

9. Writing the Final Paper and giving final Presentation 

Please keep a file where the work carried out by you is maintained. Activities 

to be carried Out. 

 
Activity Instructions Submissio

n week 

Evaluation 
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Selection of 

area of 

interest and 

Topic 

You are requested to select an 

area of interest, topic and state an 

objective 

 
2nd week 

3 % 

Based on clarity of 

thought, current relevance 

and clarity in writing 

Stating an 
Objective 

Collecting 

Information 

about your 

area & topic 

1. List  1 Special Interest 

Groups or professional 

society 
2. List  2 journals 
3. List  2 conferences, 

symposia or workshops 
4. List  1 thesis title 

5. List 3 web presences (mailing 

lists, forums, news sites) 

6. List 3 authors who publish 

regularly in your area 

7. Attach a call for papers (CFP) 

from your area. 

 
3rd week 

3% 

( the selected information 

must be area specific and 

of international and 

national standard) 

Collection of 

Journal 

papers in the 

topic in the 

context of the 

objective – 

collect 20 & 

then filter 

• You have to provide a complete list 

of references you will be using- Based 

on your objective -Search various 

digital libraries and Google Scholar 
• When picking papers to read - try to: 

• Pick papers that are related to 

each other in some ways and/or 

that are in the same field so that 

you can write a meaningful 

survey out of them, 

• Favour papers from  well-known 
journals and conferences, 

• Favour “first” or “foundational” 

papers in the field (as indicated 

in other people‟s survey paper), 

• Favour more recent papers, 
• Pick a recent survey of the field so 

you can quickly gain an overview, 

• Find relationships with respect to 

each other and to your topic 

area (classification 

scheme/categorization) 

• Mark in the hard copy of papers 

whether complete work or 

section/sections of the paper are 

being considered 

 
4th week 

6% 

( the list of standard papers 

and reason for selection) 

Reading and 

notes for first 

5 papers 

Reading Paper Process 
• For each paper form a Table 

answering the following questions: 

• What is the main topic of the 
article? 

 
5th week 

 
 
 
 

8% 

( the table given should 

indicate your understanding 

of the paper and the 

evaluation is based on your 
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• What was/were the main 
issue(s) the author said they 
want to discuss? 

• Why did the author claim 
it was important? 

• How does the work build on 
other‟s work, in the author‟s 
opinion? 

• What simplifying assumptions 
does the author claim to be 
making? 

• What did the author do? 
• How did the author claim they 

were going to evaluate their 
work and compare it to others? 

• What did the author say 
were the limitations of their 
research? 

• What did the author say were the 

important Directions for future 

research? 

• Conclude with limitations/issues 

not addressed by the paper ( from 

the perspective of your survey) 

 conclusions about each 

paper) 

Reading and 

notes for 

next5 papers 

Repeat Reading Paper Process  
6th week 

8% 

( the table given should 

indicate your understanding 

of the paper and the 

evaluation is based on your 

conclusions about each 

paper) 

Reading and 

notes for 

final 5 papers 

Repeat Reading Paper Process  
7th week 

8% 

( the table given should 

indicate your understanding 

of the paper and the 

evaluation is based on your 

conclusions about each 

paper) 

Draft outline 

1 and 

Linking 

papers 

Prepare a draft Outline, your survey 

goals, along with a classification / 

categorization diagram 
 
 
 
 
 
 
 
   

 
8th week 

8% 

( this component will be 

evaluated based on the 

linking and classification 

among the papers) 



 

27  

Abstract Prepare a draft abstract and 
give a presentation 

 
9th week 

6% 

(Clarity, purpose and 

conclusion) 

6% Presentation & Viva 

Voce 

Introduction 
Background 

Write an introduction and 
background sections 

 
10th week 

5% 

( clarity) 
Sections of 
the paper 

Write the sections of your paper based 

on the classification / categorization 

diagram in keeping with the goals of 

your survey 

 
11thweek 

10% 

(this component will be 

evaluated based on the 

linking and classification 

among the papers) 

Your 

conclusions 

Write your conclusions and future work  
12th week 

5% ( conclusions – 

clarity and your ideas) 

Final Draft Complete the final draft of your paper  
13th week 

10%  (formatting, 

English, Clarity and 

linking) 

4% Plagiarism Check 

Report 

Seminar A brief 15 slides on your paper  
14th & 15th 

week 

10% 

(based on presentation 

and Viva-voce) 

 

TOTAL :   30 PERIODS 
 

 
 
 
 
 

SEMESTER III 
 

EC2301A                             MASSIVE MIMO AND mmWAVE SYSTEMS                         L T P C 

               3  0  0  3  
COURSE OBJECTIVES: 

• To understand the principles and challenges involved in the design of Massive MIMO systems. 

• To understand the propagation aspects of Millimeter wave signals and the fundamentals of Millimeter wave devices and 

circuits. 

• To understand the various components of Millimeter wave MIMO systems. 

UNIT I                                                     INTRODUCTION                                                                9 

Massive MIMO: principles, characteristics and transmission/detection techniques; Channel hardening 

in large dimensions,- Channel Models – Effect of spatial correlation – Channel Estimation – Pilot 
contamination in massive MIMO – Implementation challenges and Standardization. 

UNIT II                              PRECODING IN LARGE MIMO SYSTEMS                                       9 

SVD precoding, Precoding in a multiuser MIMO downlink –Linear precoding- Linear precoding, 

Non-linear precoding, Precoding in large multiuser MISO systems, Multicell precoding. 
UNIT III                                              mmWAVE PROPAGATION                                                  9 

Millimeter wave characteristics- millimeter wave wireless, implementation challenges, Radio wave 
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propagation for mm wave: Large scale propagation channel effects, small scale channel effects, 

Outdoor and Indoor channel models, Emerging applications of millimeter wave communications. 
UNIT IV                                    mmWAVE COMMUNICATION SYSTEMS                                 9 

Modulations for millimeter wave communications: OOK, PSK, FSK, QAM, OFDM, Millimeter wave 

link budget, Transceiver architecture, Transceiver without mixer, Receiver without Oscillator, 
millimeter wave calibration, production and manufacture, Millimeter wave design considerations. 

UNIT V                                                 mmWAVE MIMO SYSTEMS                                               9 

Massive MIMO Communications, Spatial diversity of Antenna Arrays, Multiple Antennas, Multiple 

Transceivers, Noise coupling in MIMO system, Potential benefits for mm wave systems, Spatial, 
Temporal and Frequency diversity, Dynamic spatial, frequency and modulation allocation, 

Beamforming for mmWave communications: Analog beamforming, digital beamforming and hybrid 

Beamforming. 
TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

Ability to appreciate Massive MIMO: characteristics and implementation challenges 

Understand the need and impact of different precoding approaches 

Ability to characterize propagation issues at Millimeter wave frequencies 

Ability to estimate link budget and identity Millimeter wave devices and circuits 

specifications 

Understand and appreciate the various implementation aspects of mmWave MIMO systems. 

REFERENCES: 

1. Chockalingam and B. Sundar Rajan, “ Large MIMO Systems “, Cambridge University Press, 2014. 
2. Ezio Biglieri, Robert Calderbank, Anthony Constantinides, Andrea Goldsmith, Arogyaswami 

Paulraj, Vincent Poor, “MIMO Wireless Communications”, Cambridge University Press, 2006. 

3. I. Robertson, N. Somjit and M. Chongcheawchamnan, “Microwave and Millimetre-Wave Design 

for Wireless Communications”, 2016. 

4. T.S. Rappaport, R.W. Heath Jr., R.C. Daniels and J.N. Murdock, “Millimeter Wave Wireless 

Communications: Systems and Circuits”, 2015. 

5. K.C. Huang, Z. Wang, “Millimeter Wave Communication Systems”, Wiley-IEEE Press, 2011. 
6. Robert W. Heath, Robert C. Daniel, James N. Theodore S. Rappaport, Murdock”, Millimeter 

Wave Wireless Communication”, Prentice Hall, 2014. 

7. Xiang, W; Zheng, K; Shen, X.S; “5G Mobile Communications”, Springer, 2016. 
 
 

EC2106A                               ADVANCED SATELLITE COMMUNICATION  L T P C 
  3 0 0 3 

OBJECTIVES: 
The students should be made to be 

• Learn M2M developments and satellite applications 

• Understand Satellite Communication In Ipv6  Environment 

UNIT I OVERVIEW OF SATELLITE COMMUNICATION 9 
Overview of satellite communication and orbital mechanics Link budget Parameters, Link budget 
calculations, Auxiliary Equations, Performance Calculations. 

UNIT II M2M DEVELOPMENTS AND SATELLITE APPLICATIONS 9 
Overview of the Internet of Things and M2M- M2M Applications Examples and Satellite Support- 
Satellite Roles Context and Applications- Antennas for Satellite M2M Applications- M2M Market 
Opportunities for Satellite Operators- Ultra HD Video/TV and Satellite Implications- High Throughput 
Satellites (HTS) and Ka/Ku  Spot Beam Technologies- Aeronautical, Maritime and other  Mobility 
Services. 

UNIT III        SATELLITE COMMUNICATION IN IPV6  ENVIRONMENT 9 
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Overview of IPv6 and its benefits for Satellite Networks - Migration and Coexistence--Implementation 

scenarios and support- Preparations for IPv6 in Satellite communication- Satellite specific Protocol 
issues in IPv6 – Impact of IPv6 on Satellite Network architecture and services-Detailed transitional 
plan- IPv6 demonstration over satellites - Key results and recommendations. 

UNIT IV        SATELLITE NAVIGATION AND GLOBAL POSITIONING SYSTEM 9 
Over view of Radio and Satellite Navigation, GPS Principles, Signal model and Codes, Satellite Signal 
Acquisition, Mathematical model of GPS observables, Methods of processing GPS data , GPS 
Receiver Operation and Differential GPS. IRNSS, GAGAN, GLONASS and Galileo. 

UNIT V        DEEP SPACE NETWORKS AND INTER PLANETARY MISSIONS 9 

Introduction – Functional description - Design procedure and performance criterion-Mars exploration 
Rover- Mission and space craft summary-Telecommunication subsystem overview-Ground 

Subsystem-Telecom subsystem and Link performance Telecom subsystem Hardware and software 

Chandrayaan-1 Mission - Mission and space craft summary-Telecommunication subsystem overview- 
Ground Subsystem-Telecom subsystem and Link performance. Mangalyaan Mission - Mission and 
space craft summary-Telecommunication subsystem overview- Ground Subsystem-Telecom 

subsystem and Link performance. 
 
 

OUTCOMES: 
At the end of this course, the student should be able to: 

• Discuss satellite navigation and global positioning system 

• Outline deep space networks and inter planetary missions 

 
REFERENCES: 

1. Adimurthy.V,” Concept design and planning of India‟s first interplanetary mission” Current 
Science, VOL. 109, NO. 6, 1054 25 SEPTEMBER 2015. 

2. Anil K. Maini, Varsha Agrawal, „Satellite Technology: Principles and Applications‟, Third Edition, 
Wiley,  2014. 

3. Daniel Minoli‟ “Innovations in Satellite Communication and Satellite Technology” Wiley, 2015 
4. Daniel Minoli, “Satellite Systems Engineering in an IPv6 Environment”, CRC Press, First 

Edition, 2009. 
5. Hofmann-Wellenhof  B.,  Lichtenegger  H.,  and  Elmar Wasle,  “Global  Navigational  Satellite 

Systems”  Springer-Verlag,  2008. 
6. Jim Taylor, “ Deep Space Communications” John Wiley & Sons, 2016. 
7. Louis J. Ippolito, Jr. “Satellite Communications Systems Engineering: Atmospheric Effects, 

Satellite Link Design and System Performance”, Second  Edition, 2017 
8. http://www.isro.gov.in/pslv-c25-mars-orbiter-mission 
9. https://en.wikipedia.org/wiki/Mars_Orbiter_Mission 

https://en.wikipedia.org/wiki/Chandrayaan-1 
 
 
 
 
 

 

 

 

 

 

http://www.isro.gov.in/pslv-c25-mars-orbiter-mission
https://en.wikipedia.org/wiki/Chandrayaan-1
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EC2107A WIRELESS COMMUNICATION NETWORKS                       L T P C 
                                                                                                                                                      3 0  0 3 

OBJECTIVES: 

• To study about advanced wireless network, LTE, 4G and Evolutions from LTE to 

LTE. 

• To study about wireless IP architecture, Packet Data Protocol and LTE network 

architecture 
• To study about adaptive link layer, hybrid ARQ and graphs routing protocol. 
• To study about mobility management, cellular network, and micro cellular networks 

UNIT I INTRODUCTION 9 

. Introduction to 1G/2G/3G/4G Terminology. Evolution of Public Mobile Services -Motivation 

for IP Based Wireless Networks -Requirements and Targets for Long Term Evolution (LTE) 

- Technologies for LTE- 4G Advanced Features and Roadmap Evolutions from LTE to LTE- 

A - Wireless Standards. Network Model-Network Connectivity-Wireless Network Design with 

Small World Properties 

UNIT II WIRELESS IP NETWORK ARCHITECTURES 9 

3GPP Packet Data Networks - Network Architecture - Packet Data Protocol (PDP) Context 

-Configuring PDP Addresses on Mobile Stations - Accessing IP Networks through PS 

Domain – LTE network Architecture - Roaming Architecture- Protocol Architecture- Bearer 

Establishment Procedure -Inter-Working with other RATs. 

 

UNIT III ADAPTIVE LINK AND NETWORK LAYER 9 

Link Layer Capacity of Adaptive Air Interfaces-Adaptive Transmission in Ad Hoc 

Networks- Adaptive Hybrid ARQ Schemes for Wireless Links-Stochastic Learning Link 

Layer Protocol- Infrared Link Access Protocol-Graphs and Routing Protocols-Graph 

Theory-Routing with Topology Aggregation-Network and Aggregation Models 

UNIT IV MOBILITY MANAGEMENT 9 

Cellular Networks-Cellular Systems with Prioritized Handoff-Cell Residing Time Distribution- 

Mobility Prediction in Pico- and Micro-Cellular Networks 

UNIT V QUALITY OF SERVICE 9 

QoS Challenges in Wireless IP Networks - QoS in 3GPP - QoS Architecture, Management 

and Classes -QoS Attributes - Management of End-to-End IP QoS - EPS BearersandQoSin 

LTE networks. 

OUTCOMES: 

• Familiar with the latest 4G networks and LTE 

TOTAL :45 PERIODS 
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• Understand about the wireless IP architecture and LTE network architecture. 
• Familiar with the adaptive link layer and network layer graphs and protocol. 
• Understand about the mobility management and cellular network. 
• Understand about the wireless sensor network architecture and its concept. 

 

 

REFERENCES: 
1. Ayman ElNashar, Mohamed El-saidny, Mahmoud Sherif, “Design, Deployment and 

Performance of 4G-LTE Networks: A Practical Approach”, John Wiley & Sons, 2014. 
2. Crosspoint Boulevard, “Wireless and Mobile All-IP Networks”, Wiley Publication, 

2005. 
3. Jyh-Cheng Chen and Tao Zhang, “IP-Based Next-Generation Wireless Networks 

Systems, Architectures, and Protocols”, John Wiley & Sons, Inc. Publication,2006. 
4. Minoru Etoh, “Next Generation Mobile Systems3G and Beyond,” Wiley 

Publications,2005. 

5. Savo Glisic,” advanced wireless networks-technology and business models”, 

Third Edition,  John Wiley & Sons, Ltd, 2016 

6. Savo Glisic,”Advanced Wireless Networks-4G Technologies”, John Wiley & 

Sons, Ltd,2006. 

7. StefaniaSesia, IssamToufik and Matthew Baker, “LTE – The UMTS Long Term 

Evolution From Theory to Practice”, John Wiley & Sons, Inc. Publication, 

Second Edition, 2011. 
 
EC2108 A                            REAL TIME EMBEDDED SYSTEMS                                 L T P C 
                                                                                                                                      3 0 0 3
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EC2109 A                                       MULTIMEDIA COMMUNICATION                             L T P C 

                                                                                                                                                    3  0 0  3   

 
OBJECTIVES: 

• To enable the student to understand the basic characteristics of multimedia components and the different 

methods for compressing audio, video, text and images. 

• To expose the students to the challenges of IP based transport and the solution approaches considering the 

example case of VoIP technology. 

• To enable the student to understand the different networking aspects with reference to multimedia 

transmission 

 

UNIT I                                             MULTIMEDIA COMPONENTS                                               9 

Introduction – Multimedia skills – Multimedia components and their characteristics – Text, sound, 

images, graphics, animation, video, hardware. 

 

UNIT II                                     AUDIO AND VIDEO COMPRESSION                                           9 

Audio compression–DPCM-Adaptive PCM –adaptive predictive coding-linear Predictive coding code excited 

LPC-perpetual coding Video compression –principles-H.261-H.263-MPEG 1, 2, 4, 

Watermarking 
 

UNIT III                                   TEXT AND IMAGE COMPRESSION                                            9 

Compression principles-source encoders and destination encoders-lossless and lossy compression-entropy encoding 
–source encoding –text compression –static Huffman coding dynamic coding –arithmetic coding –Lempel ziv-

welsh Compression-image compression . 

 

UNIT IV                                                 VoIP TECHNOLOGY                                                          9 

Basics of IP transport, VoIP challenges, H.323/ SIP –Network Architecture, Protocols, Call establishment and 

release, VoIP and SS7, Quality of Service- CODEC Methods-VOIP applicability. 

 
UNIT V                                      MULTIMEDIA NETWORKING                                                    9 

Multimedia networking –Applications-streamed stored and audio-making the best Effort service protocols for real 
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time interactive Applications-distributing multimedia-beyond best effort service secluding and policing 

Mechanisms-integrated services-differentiated Services-RSVP, Encryption and Decryption. 

 

TOTAL: 45 PERIODS 

 

COURSE OUTCOMES: 

At the end of the course the student would be 

• Able to demonstrate an understanding of the different multimedia components and their characteristics. 

• Familiar with the challenges involved in multimedia signal processing and the techniques 
used. 

• Able to demonstrate an understanding of the multimedia transmission technologies. 

• Able to demonstrate an understanding of the multimedia networking aspects. 

• In a position to apply his knowledge for identifying a suitable strategy for compression and 

communication based on the signal characterization and its needs. 

 
 

REFERENCES: 

1. Fred Halshall, “Multimedia communication – applications, networks, protocols and standards”, 

Pearson education, 2007. 
2. Tay Vaughan, ―Multimedia: making it work‖, TMH, 7th Edition, 2007. 

3. Kurose and W.Ross, “Computer Networking ―a Top down approach”, Pearson education, 3rd 

Edition, 2005. 
4. Marcus goncalves, “Voice over IP Networks”, McGraw Hill. 

5. K R. Rao,Z S Bojkovic, D A Milovanovic, “Multimedia Communication Systems: Techniques, 

Standards, and Networks”, Pearson Education, 2007. 
6. R. Steimnetz, K. Nahrstedt, “Multimedia Computing, Communications and Applications‖, 

Pearson Education”, 1st Edition, 1995. 

7. Ranjan Parekh, “Principles of Multimedia”, TMH, 2006. 

 
 

EC2110A              DETECTION & ESTIMATION OF COMMUNICATION SIGNALS       L T P C 

                                                                                                                                          3  0 0 3 

 

OBJECTIVES:  

The students should be made to: 

 • Understand basics of detection and estimation theory.  

• Design and analyze optimum detection schemes.  

• Study different estimation schemes such as ML and MMSE estimators.  

• Understand the basics of linear filtering.  

• Apply the estimation and detection principles in real time scenario.  

 

UNIT I  STATISTICAL DECISION THEORY       9  

Review of Gaussian variables and processes; problem formulation and objective of signal detection and 

signal parameter estimation in discrete-time domain, Hypothesis testing- Bayes’ detection, Maximum A 

Posteriori detection, Maximum likelihood criterion, Minimum probability of error criterion, Min-Max 

criterion, Neyman-pearson criterion- Multiple hypotheses. Composite hypothesis. Non-parametric 

detection. Wilcoxon detector, sequential detection. 

 UNIT II  DETECTION OF DETERMINISTIC AND RANDOM SIGNALS   9  

M-ary detection- correlation receiver and matched filter receiver. General binary detection with unwanted 

parameters. Binary detection in colored noise- karhunen-lowve expansion approach, whitening approach 
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and detection performance. Detection and estimation in white gaussian noise. Detection and estimation in 

non-white gaussian noise. 

 

 

 

 UNIT III   ESTIMATION OF SIGNAL PARAMETERS     9  

Bayesian linear model. Bayesian estimation for deterministic parameters. General Bayesian estimators- 

Minimum variance unbiased estimation, minimum mean square error estimators, maximum a posteriori 

estimations. Cramer-Rao bound , Linear Bayesian estimations. Best linear unbiased estimations.  

 

UNIT IV   SIGNAL ESTIMATION IN DISCRETE-TIME     9  

Linear transformation and orthogonality principle. Wiener filters. Discrete wiener filters. Kalman filters- 

dynamical signal models, Kalman-Bucy filtering, Wiener-Kolmogorov filtering.  

 

UNIT V  RECENT TECHNIQUES FOR DETECTION AND ESTIMATION PROBLEMS 9 

 Applications to detection, parameter estimation and classification- the periodogram and the spectrogram, 

correlation, Wigner-Ville distribution, spectral correlation and ambiguity function. Cyclo-stationary 

processing. Higher order moments and poly spectra. Coherence processing. 

 TOTAL: 45 PERIODS  

COURSE OUTCOMES:  

On successful completion of this course, the students will be able to  

•  Understand the qualitative problems of detection and estimation in the framework of statistical 

inference.  

• Understand different hypotheses in detection and estimation problems  

•  Write down hypothesis tests and estimation schemes for typical problems of interest. 

•  Gain an understanding of detection and estimation of signals in white and non-white Gaussian 

noise  

• Understand the detection of random signals  

 

REFERENCES:  

1. MouradBarkat, “Signal detection and estimation”, artech house, Inc. , 2 nd Edition, 2005. 

2. Ralph D. Hippenstiel, “Detection theory applications and digital signal processing”, CRC press, 

2002  

3. Steven M. Kay, “Fundamentals of statistical signal processing: Estimation theory”, Prentice-

Hall PTR, 1993. 

4. H.Vincent Poor, “An introduction to signal detection and estimation”, Springer-Verlag, 2 nd  

Edition,1994.  

5. Harry L. Van trees, “Detection, estimation and modulation theory:Part 1”, John wiley& sons, 

Inc., 2001. 
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EC2208A         COMMUNICATION NETWORK MODELLING AND SIMULATION           L T P C 
                                                                                                                                           3 0 0 3   
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EC2209 A                       VLSI FOR WIRELESS COMMUNICATION                            L T P C 

                                                                                                                                                 3 0 0 3 

OBJECTIVES: 

 • To understand the concepts of basic wireless communication concepts. 

 • To study the parameters in receiver and low noise amplifier design. 

 • To study the various types of mixers designed for wireless communication. 

 • To study and design PLL and VCO.  

• To understand the concepts of transmitters and power amplifiers in wireless communication. 

 

UNIT I COMMUNICATION CONCEPTS                                                        9 

 Introduction – Overview of Wireless systems – Standards – Access Methods – Modulation schemes 

– Classical channel – Wireless channel description – Path loss – Multipath fading – Standard 

Translation.  

UNIT II RECEIVER ARCHITECTURE & LOW NOISE AMPLIFIERS      9  

Receiver front end – Filter design – Non-idealities – Design parameters – Noise figure & Input 

intercept point. LNA Introduction – Wideband LNA design – Narrow band LNA design: Impedance 

matching & Core amplifier.  

UNIT III MIXERS                                                                                                   9 

 Balancing Mixer - Qualitative Description of the Gilbert Mixer - Conversion Gain – Distortion – 

Noise - A Complete Active Mixer. Switching Mixer – Distortion, Conversion Gain & Noise in 

Unbalanced Switching Mixer - A Practical Unbalanced Switching Mixer. Sampling Mixer - 

Conversion Gain, Distortion, Intrinsic & Extrinsic Noise in Single Ended Sampling Mixer. 

 UNIT IV FREQUENCY SYNTHESIZERS                                                        9 

 PLL – Phase detector – Dividers – Voltage Controlled Oscillators – LC oscillators – Ring 

Oscillators – Phase noise – Loop filters & design approaches – A complete synthesizer design 

example (DECT) – Frequency synthesizer with fractional divider.  

UNIT V TRANSMITTER ARCHITECTURES & POWER AMPLIFIERS     9 

 Transmitter back end design – Quadrature LO generator – Power amplifier design. 

 

TOTAL : 45 PERIODS  

OUTCOMES: At the end of this course, the student should be able to 

 • Design LNA and Mixers  

• Evaluate frequency synthesizers 

 • Design and analyze power amplifiers  

REFERENCES: 

 1. Bosco H Leung “VLSI for Wireless Communication”, Pearson Education, 2002. 

 2. B.Razavi ,”RF Microelectronics” , Prentice-Hall ,1998. 

 3. Behzad Razavi, “Design of Analog CMOS Integrated Circuits” McGraw-Hill, 1999. 

 4. Emad N Farag and Mohamed I Elmasry, “Mixed Signal VLSI wireless design – Circuits & 

Systems”, Kluwer Academic Publishers, 2000.  

5. J. Crols and M. Steyaert, “CMOS Wireless Transceiver Design,” Boston, Kluwer Academic Pub., 

1997.  

6. Thomas H.Lee, “The Design of CMOS Radio – Frequency Integrated Circuits”, Cambridge 

University Press ,2003. 
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EC2210A    BROADBAND ACCESS TECHNOLOGIES 

OBJECTIVES: 

• To give fundamental concepts related to broadband access technologies. 

• To understand the current and emerging wired and wireless access technologies. 

• To acquire knowledge about cable modems and fiber access technologies. 

• To have an  exposure  to different  systems  standards for next generation broadband access 

networks. 

UNIT I REVIEW OF ACCESS TECHNOLOGIES 5 

Phone-Line modem, cable-access, ISDN, Emerging Broad band Technologies, Cable DSL, Fiber and 

Wireless, Standards for access network. 

UNIT II DIGITAL SUBSCRIBER LINES 10 

Asymmetric Digital subscriber lines (ADSL) – Rate Adaptive subscriber line (RADSL)-ISDN Digital 

subscriber line (IDSL) - High bit rate DSL (HDSL)-Single line DSL (SDSL) - very high bit rate DSL 
(VDSL) - Standards for XDSL & Comparison. 

UNIT III CABLE MODEM 10 

Cable Modem, DOCSIS – Physical Cabling, Dual Modem Operation, Hub Restriction, Upstream 

Operation – Downstream operation – Access control – framing Security sub layer – Data link layer – 

LLC & Higher layers – ATM centric VS IP – centric cable modem. 

UNIT IV FIBER ACCESS TECHNOLOGIES 10 

Optical Fiber in access networks, Architecture and Technologies- Hybrid fiber – Coax (HFC) system, 
Switched Digital Video (SDV) – Passive optical networks (PON) – FTTX (FTTH, FTTB, FTTC, FTT 

cab) comparison, Broadband PON , Gigabit-Capable PON. 

UNIT V BROAD BAND WIRELESS 10 

Fixed Wireless, Direct Broadcast Satellite (DBS), Multi channel multi point distribution services 

(MMDS), Local multi point distribution services (LMDS), and Wideband integrated Digital Interactive 
Services (WIDIS), Mobile Wireless 3G – IMT 2000, Introduction to LTE-A. 

TOTAL : 45 PERIODS 
OUTCOMES: 

• To able to design systems meeting out the requirements of the recent standards. 

• To meet out the industry requirements for man power in next generation networks. 

• To  be  able  to  contribute  towards  the  enhancement  of  the  existing  wireless 
technologies. 

REFERENCES: 

1. Dennis J. Rauschmayer, “ADSL/VDSL Principles: A Practical and Precise Study of 

Asymmetric Digital Subscriber Lines and Very High Speed Digital Subscriber Lines”, 

Macmillan Technology Series, 1998. 
2. Gilbert Held, “Next Generation Modems: A Professional Guide to DSL and Cable 

Modems”, John Wiley & Sons, 2000. 

3. Leonid G. Kazovsky, Ning Cheng, Wei-Tao Shaw, David Gutierrez, Shing-Wa Wong, 
“Broadband Optical Access Networks”, John Wiley and Sons, New Jersey, 2011. 

4. Martin  P.  Clarke,  “Wireless  Access  Network:  Fixed  Wireless  Access  and  WLL 

Network Design and Operation”, John Wiley & Sons 2000. 
5. Niel Ransom and Albert A. Azzam, “Broadband Access Technologies: ADSL, VDSL 

Cable Modem, Fiber and LMDS", McGraw Hill, 1999. 

6. Sassan Ahmadi, “LTE-Advanced – A practical systems approach to understanding 

the 3GPP LTE Releases 10 and 11 radio access technologies”, Elsevier, 2014. 

L T P C 
3 0 0 3 
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7.    Walter  J  Woralski,  “ADSL   and   DSL  Technologies”,   McGraw  Hill   Computer 

Communication Series, Second Edition Oct 2001. 

8.    William Webb, “Introduction to Wireless Local Loop Broadband and Narrow 

Band System”, Mobile Communication Series, Artech House Publishers, Second 

Edition 2000. 

 
 
 
 

 
 

EC2211 A                         ADHOC AND SENSOR NETWORKS                                 L T P C 
                                                                                                                                      3 0 0 3 

 
OBJECTIVES: 
 • To understand the basics of Ad-hoc & Sensor Networks. 
 • To learn various fundamental and emerging protocols of all layers. 
 • To study about the issues pertaining to major obstacles in establishment and efficient management of 
Ad-hoc and sensor networks. • To understand the nature and applications of Ad-hoc and sensor networks. 
 • To understand various security practices and protocols of Ad-hoc and Sensor Networks.  
 
UNIT I MAC & TCP IN AD HOC NETWORKS 9  
Fundamentals of WLANs – IEEE 802.11 Architecture - Self configuration and Auto configuration-Issues 
in Ad-Hoc Wireless Networks – MAC Protocols for Ad-Hoc Wireless Networks – Contention Based 
Protocols - TCP over Ad-Hoc networks-TCP protocol overview - TCP and MANETs – Solutions for TCP 
over Ad-Hoc Networks.  
 
UNIT II ROUTING IN AD HOC NETWORKS 9  
Routing in Ad-Hoc Networks- Introduction-Topology based versus Position based Approaches-Proactive, 
Reactive, Hybrid Routing Approach-Principles and issues – Location services - DREAM – Quorums 
based location service – Grid – Forwarding strategies – Greedy packet forwarding – Restricted directional 
flooding- Hierarchical Routing- Issues and Challenges in providing QoS. 
 
 UNIT III MAC, ROUTING & QOS IN WIRELESS SENSOR NETWORKS 9 
 Introduction – Architecture - Single node architecture – Sensor network design considerations – Energy 
Efficient Design principles for WSNs – Protocols for WSN – Physical Layer : Transceiver Design 
considerations – MAC Layer Protocols – IEEE 802.15.4 Zigbee – Link Layer and Error Control issues - 
Routing Protocols – Mobile Nodes and Mobile Robots - Data Centric & Contention Based Networking – 
Transport Protocols & QOS – Congestion Control issues – Application Layer support. 
 
 UNIT IV SENSOR MANAGEMENT 9  
Sensor Management - Topology Control Protocols and Sensing Mode Selection Protocols - Time 
synchronization - Localization and positioning – Operating systems and Sensor Network programming – 
Sensor Network Simulators.  
 
UNIT V SECURITY IN AD HOC AND SENSOR NETWORKS 9 
 
 Security in Ad-Hoc and Sensor networks – Key Distribution and Management – Software based Anti-
tamper techniques – water marking techniques – Defense against routing attacks - Secure Adhoc routing 
protocols – Broadcast authentication WSN protocols –TESLA – Biba – Sensor Network Security 
Protocols – SPINS.  

TOTAL : 45 PERIODS 
 
 OUTCOMES: 
 Upon Completion of the course, the students should be able to  
• Identify different issues in wireless ad hoc and sensor networks.  
• To analyze protocols developed for ad hoc and sensor networks.  
• To identify and address the security threats in ad hoc and sensor networks. 
 • Establish a Sensor network environment for different type of applications. 
 
 
 
 
 
REFERENCES:  
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1. Adrian Perrig, J. D. Tygar, "Secure Broadcast Communication: In Wired and Wireless Networks", 
Springer, 2006. 2. Carlos De Morais Cordeiro, Dharma Prakash Agrawal “Ad Hoc and Sensor Networks: 
Theory and Applications (2nd Edition), World Scientific Publishing, 2011. 
 3. C.Siva Ram Murthy and B.S.Manoj, “Ad Hoc Wireless Networks – Architectures and Protocols”, 
Pearson Education, 2004. 
 4. C.K.Toh, “Ad Hoc Mobile Wireless Networks”, Pearson Education, 2002.  
5. Erdal Çayırcı , Chunming Rong, “Security in Wireless Ad Hoc and Sensor Networks”, John Wiley and 
Sons, 2009. 6. Holger Karl, Andreas willig, Protocols and Architectures for Wireless Sensor Networks, 
John Wiley & Sons, Inc .2005.  
7. Subir Kumar Sarkar, T G Basavaraju, C Puttamadappa, “Ad Hoc Mobile Wireless Networks”, 
Auerbach Publications, 2008. 
 8. Waltenegus Dargie, Christian Poellabauer, “Fundamentals of Wireless Sensor Networks Theory and 
Practice”, John Wiley and Sons, 2010. 
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EC2212  A                                                WDM NETWORKS                                           L T P C 

                                                                                                                                         3  0  0 3          

OBJECTIVES: 

• To enable the student to understand the basic principles of operation of optical system components, the 

different network architectures and issues associated with network design.  

• To enable the student to understand the differences in the design of data plane and the control plane and 
the routing, switching and the resource allocation methods and the network management and protection 

methods in vogue.  

UNIT I   OPTICAL SYSTEM COMPONENTS AND NETWORK DESIGN  9  

Optical System Components – MZIM, Multiplexers; filters; switches; wavelength converters; optical 
amplifiers – EDFA, Raman Amplifiers and hybrid; Transmission system Engineering – System Model, 

Aimer penalty – transmitter, receiver, cross talk, dispersion compensation, wavelength stabilization, 

FWM. 
 UNIT II   COHERENT SYSTEMS       9  

Basic principles of Coherent detections – Practical constraints – Injection laser line width state of 

polarization, local oscillator power, fiber limitations; Modulation formats – ASK, FSK, PSK, DPSK and 
polatization shift keying (POL SK); Demodulation schemes – Homodyne, Heterodyne – Synchronous and 

Non synchronous detection; Comparison; Carrier recovery in Coherent detection.  

UNIT III   OPTICAL NETWORK ARCHITECTURES     9  

Introduction to Optical Networks; First Generation optical networks –SONET / SDH Network, Second 
Generation (WDM) Optical Networks, Need for Multilayered Architecture-, Layers and Sub-layers, 

Spectrum partitioning, Optical Network Nodes, Network Access Stations, Overlay Processor, Logical 

network overlays.  
UNIT IV    NETWORK CONNECTIONS     9  

Connection Management and Control; Static Networks, Wavelength Routed Networks; Linear Light wave 

networks; Logically Routed Networks; Routing and Wavelength Assignment , Traffic Grooming in 
Optical Networks.  

UNIT V   OPTICAL NETWORK SURVIVABILITY     9  

Protection and Restoration Objectives, Fault Protection and Restoration Techniques in the Logical Layer 

– Point-to-Point Systems, SONET Self-Healing Rings, Interconnection Techniques, Architectures with 
Arbitrary Mesh Topologies, Optical-Layer Protection: Point-to-Point and Ring Architectures, Mesh 

Architectures  

TOTAL: 45 PERIODS 
COURSE OUTCOMES:  
At the end of the course the student would be  

• Able to demonstrate an understanding of the differences and challenges involved in the design of 
optical systems and networks.  

• In a position to apply his knowledge for designing a fiber optic system addressing the channel 
impairments.  

• Familiar with the architectures and the protocol stack in use.in optical networks and would be 
able to identify a suitable backbone infrastructure for our present and future communication 
needs.  

• Able to understand how connections are managed in the network and the pros and cons of the 
different approaches  

• Able to appreciate the need for network survivability and the methodologies used.  
 

REFERENCES:  
1. Max Ming-Kang Liu, ―Principles and Applications of Optical Communication‖, Tata 
McGraw Hill Education Pvt., Ltd., New Delhi.  
2. Thomas E. Stern, Georgios Ellinas, Krishna Bala, ―Multiwavelength Optical Networks – 
Architecture, Design and control ―, Cambridge University Press, 2nd Edition, 2009.  
3. Rajiv Ramaswami and Kumar N. Sivarajan, ―Optical Networks : A Practical Perspective‖, 
Harcourt Asia Pte Ltd., Second Edition 2006.  
4. P.E. Green, Jr., ―Fiber Optic Networks‖, Prentice Hall, NJ, 1993. 
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EC2303  A                    SPEECH PROCESSING AND SYNTHESIS                                  L T P C 
                                                                                                                                                                           3 0 0 3 
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EC2304A      NETWORK ROUTING ALGORITHMS L T P C 
           3 0 0 3  

COURSE OBJECTIVES: 

• To expose the students to the layered architecture for communication networks and the specific 

functionality of the network layer. 

• To enable the student to understand the basic principles of routing and the manner this is implemented in 

conventional networks and the evolving routing algorithms based on internetworking requirements, optical 

backbone and the wireless access part of the network. 

• To enable the student to understand the different routing algorithms existing and their performance 

characteristics. 

 
UNIT I                                                       INTRODUCTION                                                              7 

ISO OSI Layer Architecture, TCP/IP Layer Architecture, Functions of Network layer, General Classification of 

routing, Routing in telephone networks, Dynamic Non hierarchical Routing (DNHR), Trunk status map routing 

(TSMR), real-time network routing (RTNR), Distance vector routing, Link state routing, Hierarchical routing. 

 

UNIT II                                               INTERNET ROUTING                                                         10 

Interior protocol : Routing Information Protocol (RIP), Open Shortest Path First (OSPF), Bellman Ford Distance 

Vector Routing. Exterior Routing Protocols: Exterior Gateway Protocol (EGP) and Border Gateway Protocol (BGP). 

Multicast Routing: Pros and cons of Multicast and Multiple Unicast Routing, Distance Vector Multicast Routing 

Protocol (DVMRP), Multicast Open Shortest Path First (MOSPF), MBONE, Core Based Tree Routing. 

 

UNIT III                           ROUTING IN OPTICAL WDM NETWORKS                                     10 

Classification of RWA algorithms, RWA algorithms, Fairness and Admission Control, Distributed Control 

Protocols, Permanent Routing and Wavelength Requirements, Wavelength Rerouting- Benefits and Issues, 

Lightpath Migration, Rerouting Schemes, Algorithms- AG, MWPG. 

 

UNIT IV                                           MOBILE - IP NETWORKS                                                       9 

Macro-mobility Protocols, Micro-mobility protocol: Tunnel based : Hierarchical Mobile IP, Intra domain Mobility 

Management, Routing based: Cellular IP, Handoff Wireless Access Internet Infrastructure (HAWAII). 

 

UNIT V                                        MOBILE AD –HOC NETWORKS                                                9 

Internet-based mobile ad-hoc networking communication strategies, Routing algorithms – Proactive routing: 

destination sequenced Distance Vector Routing (DSDV), Reactive routing:Dynamic Source Routing (DSR), Ad hoc 
On-Demand Distance Vector Routing (AODV), Hybrid Routing: Zone Based Routing (ZRP). 

 

TOTAL : 45 PERIODS 

 

COURSE OUTCOMES: 

Upon Completion of the course, the students will be able to 

• Given the network and user requirements and the type of channel over which the network has to operate, 

the student would be in a position to apply his knowledge for identifying a suitable routing algorithm, 

implementing it and analyzing its performance. 

• The student would also be able to design a new algorithm or modify an existing algorithm to satisfy the 

evolving demands in the network and by the user applications. 

 

REFERENCES: 

1. A.T Campbell et al., ― Comparison of IP Micromobility Protocols, IEEE Wireless Communications 

Feb.2002, pp 72-82. 

2. C.E Perkins, “Ad Hoc Networking”, Addison – Wesley, 2001. 

3. C.Siva Rama Murthy and Mohan Gurusamy, “WDM Optical Networks – Concepts, Design and 

Algorithms”, Prentice Hall of India Pvt. Ltd, New Delhi –2002. 

4. Ian F. Akyildiz, Jiang Xie and Shantidev Mohanty, “A Survey of mobility Management in Next generation 

All IP- Based Wireless Systems”, IEEE Wireless Communications Aug.2004, pp 16-27. 
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5. M. Steen Strub, “Routing in Communication network”, Prentice Hall International, Newyork,1995. 

6. S. Keshav, “An engineering approach to computer networking”, Addison Wesley 1999. 

7. William Stallings, “High speed Networks TCP/IP and ATM Design Principles”, Prentice Hall, New York, 

1995. 

8. William Stallings, “High speed networks and Internets Performance and Quality of Service”, II Edition, 

Pearson Education Asia. Reprint India 2002. 

 

 

 

EC2305A                    HIGH SPEED SWITCHING AND NETWORKING                              L T P C 

                                                                                                                                                            3  0 0 3 
COURSE OBJECTIVES: 

• To enable the student to understand the basics of switching technologies and their implementation LANs, ATM 

networks and IP networks. 

• To enable the student to understand the different switching architectures and queuing strategies and their impact 

on the blocking performances. 

• To expose the student to the advances in packet switching architectures and IP addressing and switching solutions 

and approaches to exploit and integrate the best features of different 

architectures for high speed switching. 
 

UNIT I                                   LAN SWITCHING TECHNOLOGY                                                  9 

Switching Concepts, LAN Switching, switch forwarding techniques - cut through and store and 

forward, Layer 3 switching, Loop Resolution, Switch Flow control, virtual LANs. 
 

UNIT II                             QUEUES IN HIGH SPEED SWITCHES                                                9 

Internal Queueing -Input, output and shared queueing, multiple queueing networks – combined 

Input, output and shared queueing - performance analysis of Queued switches. 
 

UNIT III                           PACKET SWITCHING ARCHITECTURES                                               9 

Architectures of Internet Switches and Routers- Buffer less and buffered Crossbar switches, Multistage 

switching, Optical Packet switching; Switching fabric on a chip; Internally buffered Crossbars. 
 

UNIT IV                              OPTICAL SWITCHING ARCHITECTURES                                     9 

Need for Multi-layered Architecture-, Layers and Sub-layers, Spectrum partitioning, Optical Network 

Nodes, Network Access Stations, Overlay Processor, Logical network overlays, Connection 

Management and Control. 
 

UNIT V                                                        IP SWITCHING                                                               9 

Addressing model, IP Switching types - flow driven and topology driven solutions, IP Over ATM 

address and next hop resolution, multicasting, Ipv6 over ATM. 
 

TOTAL : 45 PERIODS 
REFERENCES 

1. Achille Pattavina, “Switching Theory: Architectures and performance in Broadband ATM networks ",John 

Wiley & Sons Ltd, New York. 1998 

2. Thomas E. Stern, Georgios Ellinas, Krishna Bala, “Multiwavelength Optical Networks – Architecture, 

Design and control” , Cambridge University Press, 2nd Edition, 2009. 

3. Rich Siefert, Jim Edwards, “The All New Switch Book – The Complete Guide to LAN Switching 

Technology”, Wiley Publishing, Inc., 2nd Edition, 2008. 

4. Elhanany M. Hamdi, “High Performance Packet Switching architectures”, Springer Publications, 2007. 

5. Christopher Y Metz, “Switching protocols & Architectures”, McGraw - Hill Professional Publishing, New 

York, 1998. 

6. Rainer Handel, Manfred N Huber, Stefan Schroder, “ATM Networks - Concepts Protocols, Applications”, 

Addison Wesley, New York, 3rd Edition, 1999. 
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EC2306A                                ADVANCED ANTENNA DESIGN                                    L T P C 
                                                                                                                                       3  0 0 3 
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EC2307A                  CRYPTOGRAPHY AND NETWORK SECURITY                    L T P C 

                   3 0 0 3 

COURSE OBJECTIVES: 

• To make the student understand the importance and goals of communication network and information 

security and introduce them to the different types of attacks. 

• To expose the student to the different approaches to handling security and the algorithms in use for 

maintaining data integrity and authenticity. 

• To enable the student to appreciate the practical aspects of security features design and their 

implementation in wired and wireless internetworking domains. 

 
UNIT I                                        INTRODUCTION ON SECURITY                                                9 

Security Goals, Cryptographic attacks, Security services and mechanisms Techniques: Cryptography and 

Steganography, Traditional Symmetric-Key Ciphers: Substitution Ciphers and 

Transposition Ciphers, Mathematics for Cryptography. 

 

UNIT II                   SYMMETRIC & ASYMMETRIC KEY ALGORITHMS                               9 

Introduction to Block Ciphers and Stream Ciphers, Data Encryption Standards (DES), Advanced Encryption 

Standard (AES), RC4, Principle of asymmetric key algorithms, RSA Cryptosystem. 

 
 

UNIT III                 INTEGRITY, AUTHENTICATION AND KEY MANAGEMENT                     9 

Message Integrity, Hash functions: SHA 512, Whirlpool, Digital signatures: Digital signature 

standards. Authentication: Entity Authentication: Biometrics, Key management Techniques. 

 

UNIT IV                 NETWORK SECURITY, FIREWALLS AND WEB SECURITY                  9 

Introduction on Firewalls, Types of Firewalls, IP Security, E-mail security: PGP- S/MIME, Web 

security: SSL-TLS, SET. 

 

UNIT V                                      WIRELESS NETWORK SECURITY                                             9 

Security Attack issues specific to Wireless systems: Worm hole, Tunneling, DoS. Security for 

WLAN, Security for Broadband networks: Security challenges in 4G and 5G deployments, 
Introduction to side channel attacks and their counter measures. 

 

TOTAL: 45 PERIODS 

 

COURSE  OUTCOMES: 

At the end of the course the student would be 

•  

Able to demonstrate an understanding of the ways in which communication network security 

may get compromised and the basic principles of security algorithm design. 

• Familiar with the different types of security attacks, approaches to handling security and the 

algorithms in use for maintaining data integrity and authenticity. 

• Able to implement and analyse the different algorithms and compare their performances. 

• Able to appreciate the practical aspects of security features design and their implementation 

in wired and wireless internetworking domains. 

• In a position to apply his knowledge for designing or modifying existing algorithms and 

implementing them atleast by simulation. 

 

REFERENCES: 

 

1. Behrouz A. Forouzan ,”Cryptography and Network security”, McGraw- Hill, 2011.  

2. William Stallings, "Cryptography and Network security: principles and practice", Prentice Hall of India, New 

Delhi, 2nd Edition, 2002. 
3. Atul Kahate , “Cryptography and Network security”, Tata McGraw-Hill, 2nd Edition, 2008. 

4. R.K.Nichols and P.C. Lekkas , “Wireless Security: Models , threats and Solutions”, McGraw- Hill, 2001. 

5. H. Yang et al., “Security in Mobile Ad Hoc Networks: Challenges and Solution”, IEEE Wireless 

Communications, Feb. 2004. 

6. “Securing Ad Hoc Networks", IEEE Network Magazine, vol. 13, no. 6, pp. 24-30, December 1999. 



 

38 
 

7. "Security of Wireless Ad Hoc Networks," http://www.cs.umd.edu/~aram/wireless/ survey.pdf 

8. David Boel et.al, “Securing Wireless Sensor Networks – Security Architecture”, Journal of networks , Vol.3. No. 
1. pp. 65 -76, Jan 2008. 

9. Perrig, A., Stankovic, J., Wagner, D., “Security in Wireless Sensor Networks”, Communications of the ACM, 

47(6), 53-57, 2004. 

10. Introduction to side channel attacks – 

 http://gauss.ececs.uc.edu/Courses/c653/lectures/SideC/intro.pdf. 
 
 

EC2308A                    ADVANCED RADAR AND NAVIGATION SYSTEMS                    L T P C 
                                                                                                                                          3  0 0  3 

 
 
 UNIT IV SATELLITE BASED BROADBAND COMMUNICATION 9  
VSAT Network for Voice and Data – TDM/TDMA, SCPC/DAMA, Elements of VSAT 
Network, Mobile and Personal Communication Services, Satellite based Internet Systems, 
Multimedia Broadband Satellite Systems, UAVs  

 
UNIT V SATELLITE NAVIGATION AND GLOBAL POSITIONING SYSTEM 9  
Radio and Satellite Navigation, GPS Position Location Principles of GPS Receivers and Codes, 
Satellite Signal Acquisition, GPS Receiver Operation and Differential GPS, INS, Indian Remote 
Sensing and ISRO GPS Systems 

 
 TOTAL: 45 PERIODS  

 
COURSE OUTCOMES:  

 
• At the end of the course the student would be  

 
• Able to demonstrate an understanding of the basic principles of satellite based 

communication the essential elements involved and the transmission 
methodologies.  

• Familiar with satellite orbits, placement and control, satellite link design and the 
communication system components.  

• Able to demonstrate an understanding of the different interferences and 
attenuation mechanisms affecting the satellite link design 

• The student would be able to demonstrate an understanding of the different 
communication, sensing and navigational applications of satellite 

http://www.cs.umd.edu/~aram/wireless/
http://gauss.ececs.uc.edu/Courses/c653/lectures/SideC/intro.pdf
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• Familiar with the implementation aspects of existing satellite based systems.  

 
REFERENCES: 
 
 1. Wilbur L. Pritchard, Hendri G. Suyderhoud and Robert A. Nelson, “Satellite 
Communication Systems Engineering”, Prentice Hall/ Pearson, 2007.  
2. Timothy Pratt and Charles W.Bostain, “Satellite Communications”, John Wiley and 
Sons, 2nd Edition, 2012.  
3. D.Roddy, “Satellite Communication”, McGraw Hill, 4 th Edition (Reprint), 2009.  
4. Tri T Ha, “Digital Satellite Communication”, McGraw Hill, 2 nd Edition,1990.  
5. B.N.Agarwal, “Design of Geosynchronous Spacecraft”, Prentice Hall, 1993. 
 6. Brian Ackroyd, “World Satellite Communication and Earth Station Design”, BSP 
Professional Books, 1990. 

 
 
 
 
 
 
 
 
 
 
 
  


