Syllabus for Qualifying Test for the Post of Assistant Professor (ECE)

1. Advanced Communication Networks

Unit 1: Overview of Internet-Concepts, challenges and history. Overview of -ATM. TCP/IP
Congestion and Flow Control in Internet-Throughput analysis of TCP congestion control. TCP for
high bandwidth delay networks. Fairness issues in TCP.

Unit 2: Real Time Communications over Internet. Adaptive applications. Latency and throughput
issues. Integrated Services Model (intServ). Resource reservation in Internet. Characterization of
Traffic by Linearly Bounded Arrival Processes (LBAP). Leaky bucket algorithm and its properties.

Unit 3: Packet Scheduling Algorithms-requirements and choices. Scheduling guaranteed service
connections. GPS, WFQ and Rate proportional algorithms. High speed scheduler design. Theory
of Latency Rate servers and delay bounds in packet switched networks for LBAP traffic; Active
Queue Management - RED, WRED and Virtual clock. Control theoretic analysis of active queue
management.

Unit 4: IP address lookup-challenges. Packet classification algorithms and Flow Identification
Grid of Tries, Cross producting and controlled prefix expansion algorithms.

Unit 5: Admission control in Internet. Concept of Effective bandwidth. Measurement based
admission control. Differentiated Services in Internet (DiffServ). DiffServ architecture and
framework.

Unit 6: IPV4, IPV6, IP tunnelling, IP switching and MPLS, Overview of IP over ATM and its
evolution to IP switching. MPLS architecture and framework. MPLS Protocols. Traffic
engineering issues in MPLS.

2. Wireless and Mobile Communication

Unit 1:Cellular Communication Fundamentals: Cellular system design, Frequency reuse, cell
splitting, handover concepts, Co channel and adjacent channel interference, interference reduction
techniques and methods to improve cell coverage, Frequency management and channel
assignment.GSM architecture and interfaces, GSM architecture details, GSM subsystems, GSM
Logical Channels, Data Encryption in GSM, Mobility Management, Call Flows in GSM.2.5 G
Standards: High speed Circuit Switched Data (HSCSD), General Packet Radio Service (GPRS),
2.75 G Standards: EDGE,

Unit 2: Spectral efficiency analysis based on calculations for Multiple access technologies:
TDMA, FDMA and CDMA, Comparison of these technologies based on their signal separation
techniques, advantages, disadvantages and application areas. Wireless network planning (Link
budget and power spectrum calculations)

Unit 3: Mobile Radio Propagation: Large Scale Path Loss, Free Space Propagation Model,
Reflection, Ground Reflection (Two-Ray) Model, Diffraction, Scattering, Practical Link Budget
Design using Path Loss Models, Outdoor Propagation Models, Indoor Propagation Models, Signal



Penetration into Buildings. Small Scale Fading and Multipath Propagation, Impulse Response
Model, Multipath Measurements, Parameters of Multipath channels, Types of Small Scale Fading:
Time Delay Spread; Flat, Frequency selective, Doppler Spread; Fast and Slow fading.

Unit 4: Equalization, Diversity: Equalizers in a communications receiver, Algorithms for adaptive
equalization, diversity techniques, space, polarization, frequency diversity, Interleaving.

Unit 5: Code Division Multiple Access: Introduction to CDMA technology, IS 95 system
Architecture, Air Interface, Physical and logical channels of IS 95, Forward Link and Reverse link
operation, Physical and Logical channels of IS 95 CDMA, IS 95 CDMA Call Processing, soft
Handoff, Evolution of IS 95 (CDMA One) to CDMA 2000, CDMA 2000 layering structure and
channels.

Unit 6: Higher Generation Cellular Standards: 3G Standards: evolved EDGE, enhancements in
4G standard, Architecture and representative protocols, call flow for LTE, VOLTE, UMTS,
introduction to 5G

3. Antennas and Radiating Systems

Unit 1: Types of Antennas: Wire antennas, Aperture antennas, Micro strip antennas, Array
antennas Reflector antennas, Lens antennas, Radiation Mechanism, Current distribution on thin
wire antenna. Fundamental Parameters of Antennas: Radiation Pattern, Radiation Power Density,
Radiation Intensity, Directivity, Gain, Antenna efficiency, Beam efficiency, Bandwidth,
Polarization, Input Impedance, radiation efficiency, Antenna Vector effective length, Friis
Transmission equation, Antenna Temperature.

Unit 2: Linear Wire Antennas: Infinitesimal dipole, Small dipole, Region separation, Finite length
dipole, half wave dipole, Ground effects. Loop Antennas: Small Circular loop, Circular Loop of
constant current, Circular loop with non uniform current.

Unit 3: Linear Arrays: Two element array, N Element array: Uniform Amplitude and spacing,
Broadside and End fire array, Super directivity, Planar array, Design consideration.

Unit 4: Aperture Antennas: Huygen’s Field Equivalence principle, radiation equations,
Rectangular Aperture, Circular Aperture. Horn Antennas: E-Plane, H-plane Sectoral horns,
Pyramidal and Conical horns.

Unit 5: Micro strip Antennas: Basic Characteristics, Feeding mechanisms, Method of analysis,
Rectangular Patch, Circular Patch.

Unit 6: Reflector Antennas: Plane reflector, parabolic reflector, Cassegrain reflectors, Introduction
to MIMO.
4. Advanced Digital Signal Processing

Unit 1: Overview of DSP, Characterization in time and frequency, FFT Algorithms, Digital filter
design and structures: Basic FIR/IIR filter design &structures, design techniques of linear phase



FIR filters,IIR filters by impulse invariance, bilinear transformation, FIR/IIR Cascaded lattice
structures, parallel realization of IIR.

Unit 2: Multi rate DSP, Decimators and Interpolators, Sampling rate conversion, multistage
decimator & interpolator, poly phase filters, QMF, digital filter banks, Applications in subband
coding.

Unit 3: Linear prediction & optimum linear filters, stationary random process, forward-backward
linear prediction filters, solution of normal equations, AR Lattice and ARMA Lattice-Ladder
Filters, Wiener Filters for Filtering and Prediction.

Unit 4: Adaptive Filters, Applications, Gradient Adaptive Lattice, Minimum mean square
criterion, LMS algorithm, Recursive Least Square algorithm

Unit 5: Estimation of Spectra from Finite-Duration Observations of Signals. Nonparametric
Methods for Power Spectrum Estimation, Parametric Methods for Power Spectrum Estimation,
Minimum-Variance Spectral Estimation, Eigen analysis Algorithms for Spectrum Estimation.

Unit6: Application of DSP & Multi rate DSP, Application to Radar, introduction to wavelets,
application to image processing, design of phase shifters, DSP in speech processing & other
applications



