ANNEXURE-B
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Advanced Computer Networks (CSN 5100)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(1st semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		     :				Co-requisite:
Assessment  		     :	20% Sessional Work, 30% mid-semester and 50% Written Final Examination
Marks			     :	Theory: 100				Practical: 50
Credit Hours		     :	2					1		
Minimum Contact Hours        :	28					42

	Aims                                  :
	Enable students to be familiar with computer networks and their advancements. 


	Objectives                          :
	By end of this course, the students would be able to
i) Know the elements and the architecture of computer networks,
ii) Have an understanding of transmission media, local/wide area networks, and integrated services digital network.
iii) Understand architecture and protocols of a communication model.
iv) Have a clear concept of various data communication services.
v) Have a detailed knowledge of various circuit switched and packet switched techniques.



Contents:
LAN/WAN/MAN Overview, High Speed LANs, Layer 2/3 Switches and Routers, Subnetting and IP address,Circuit & Packet Switched networks, Internet Protocols and IPv6, Static Routing and RIP, IGRP, EIGRP, OSPF, BGP, ISDN, ATM, X.25 and Frame Relay, DSL, SDH, DWDM & CWDM, Optical burst switching, VoIP .
Suggested Text:
0. Stallings W, Data Communications and Networks, Prentice Hall, New Jersey
0. Forouzan, Behrouz A,, Business Data Communications, Latest Ed., McGraw-Hill.
Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014






MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Signals & Systems   (CSN 5110)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(1st semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		:					Co-requisite:
Assessment  		     :	40% Sessional Work,  60 %Final Lab Examination (Practical)
Marks			     :	Theory: 100				Practical: 00
Credit Hours		     :	02					00		
Minimum Contact Hours        :	00					00

	Aims                  :
	This course deals with signals, systems, and transforms, from their theoretical mathematical foundations to practical implementation in circuits and computer algorithms.

	Objectives                          :
	At the conclusion of this course, the student should have a solid understanding of the mathematics of 
•	signals in continuous and discrete time 
•	linear time invariant systems and convolution 
•	Fourier transforms,
and how these tools are used in real applications.


Contents:

Introduction
Motivation: Why signal processing is important
Mathematical preliminaries

Signal Basics: Types of signals, Elementary signals
Time-Domain Analysis of Continuous-Time Systems: Types of systems, Linear time invariant (LTI) systems, Convolution
Continuous-Time Fourier Series (CTFS): CTFS derivation, CTFS properties, Convergence
Continuous-Time Fourier Transform (CTFT): CTFT derivation, CTFT properties,
CTFT, convolution, and LTI systems, Convergence
Laplace Transform: Region of convergence, Implementing continuous-time systems
Time-Domain Analysis of Discrete-Time Systems: Types of systems, Linear time invariant (LTI) systems, Convolution
Time-Domain Analysis of Discrete-Time Systems: Types of systems, Linear time invariant (LTI) systems, Convolution
Discrete-Time Fourier Transform (DTFT): DTFT derivation, DTFT properties,DTFT, convolution, and LTI systems, Convergence
Discrete Fourier Transform (DFT): DFT, convolution, and LTI systems, Convergence
Fast Fourier Transform (FFT)
Sampling and Reconstruction: Sampling and the Nyquist theorem, Sinc interpolation
Practical reconstruction
z-Transform: Region of convergence, Implementing discrete-time systems

Suggested Text:
1. B. P. Lathi, Signal Processing and Linear Systems, Berkeley Cambridge Press
1. Z. Karu, Signals and Systems Made Ridiculously Simple, ZiZi Press, zizipress.com 

Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014







MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Advanced simulation Tools(CSN 5120)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(1st semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		:					Co-requisite:
Assessment  		     :	40% Sessional Work, 60 %Final Lab Examination (Practical)
Marks			     :	Theory: 00				Practical: 50
Credit Hours		     :	00					1		
Minimum Contact Hours        :	00					42

	Aims                  :
	This course aims to provide students the latest simulation techniques using the modern tools.

	Objectives                          :
	On completion of the course the participants are expected to 
1. be well versed in using the advanced simulation tools such as MATLAB, OPNET, NS-2
2. Design a scenario for the solution of a technical problem.


Contents:

Lab experiments based on MATLAB, OPNET, NS-2

Suggested Text:
1) MATLAB manual; latest edition.
2) OPNET manual, latest edition
Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014


















MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Information Theory & Coding Techniques (CSN 5130)\
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(1st semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		     :					Co-requisite:
Assessment  		     :	Sessional: 10%,  Mid Semester: 30%,  Final Examination: 60%
Marks			     :	Theory: 100				Practical: 00 
Credit Hours		     :	3					0		
Minimum Contact Hours        :	42					00

	Aims                                  :
	The aim of this course is to expose students to the principles and practice of information theory and coding techniques.


	Objectives                          :         
	After successful completion of this course, the student should be able to:
· Calculate the information content of a random variable 
· Calculate and relate the joint, conditional and marginal entropies.
· Define channel capacities and properties
· Construct efficient codes for data compressions and other applications.




Contents:

Basics of Information: Entropy, Relative Entropy, Mutual Information, Chain Rules, Data processing inequality, entropy rates.
Data Compression/Compaction: The source coding theorem, Kraft Inequality, the prefix condition and instantaneous decodable codes.
Variable length Codes:  Huffman Code, Arithmetic Code and L-Z code.
Channel Capacity: Discrete Channels, Random Coding Bound and  Converse, Gaussian Channels, Bandlimited Channels.
Coding Techniques: DPCM (Predictive Coding), Transform Coding (Discrete Cosine Transform), JPEG (JPEG2000), Motion Estimation and Compression, MPEG-1,2,4.   H.26P, H.264, HEVC, Distributed Video Coding.
Steganography and Information Hiding: Digital Watermarking.
Books Recommended:
1. Cover T.M.; Thomas J.A.; Elements of Information Theory, Latest Edition, Wiley and Sons.
2. Sayood K.; Introduction to Data Compression, Latest Edition, Morgan Kaufmann.
3. Hankerson D.; Harris G.A.; Johnson P.D.; Introduction to Information Theory and Data Compression, Latest Edition, CRC Press.


Approval:	Board of Studies  				Resolution No. 10.2.1	Dated: 06.03.2014
		Advanced Studies and Research Board		Resolution. No.128.34	Dated: 29.04.2014
Academic Council				Resolution  No. 83.15             Dated: 30.06.2014


MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Advance Digital Signal Processing (CSN 5140)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(2nd semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		     :					Co-requisite:
Assessment  		:	20% Sessional Work, 30% mid-semester and 50% Written Final Examination
Marks			     :	Theory: 100				Practical: 50
Credit Hours		     :	2					1		
Minimum Contact Hours        :	28					42

	Aims                                  :
	To provide a solid footing for the student to explore the applications of Digital Signal Processing (DSP) in the field of Communication Systems & Networks. Special focus will be accorded to digital filter design and adaptive signal along with their applications in telecommunication engineering.



	Objectives                         :
	Following are the major objectives of this course
a)	To provide the students with a firm theoretical base for signal processing methods used for advanced DSP applications.   
b)	To provide the students an appreciation of  the use of Adaptive Signal Processing algorithms.
c)	To implement DSP algorithms on embedded systems (DSP Processors).
d)	To help students develop an understanding for using DSP algorithms for Communication applications.



Contents:
Introduction: 
Review of discrete-time signals and systems along with their representation, Analogue-to-Digital Conversion, Convolution and Correlation.

Fourier transformation:
Discrete-time Fourier Transform, Discrete Fourier Transform, Fast Fourier Transform (Radix-2, Decimation in time and Decimation in frequency), Spectrum Estimation using Periodogram.

Digital Filter Design
Finite Impulse Response (FIR) filter design using Window method,  FIR filter design using Optimal method, Infinite Impulse Response (IIR) filter design using Pole-Zero placement method,  IIR filter design using Bilinear Transformation (BLT) method.

Adaptive Signal Processing
Review of Stochastic processes, Wiener-Hopf solution of optimal filter, Least Mean Square (LMS) algorithm, Recursive Least Squares (RLS) algorithm. 

Applications of Advanced DSP in Communication System Design
Communication Systems - Orthogonal Frequency Division Multiplexing, Equalisation, Noise Cancellation.

Suggested Text: (Latest Editions)
1. 1. Oppenhiem A.V., Schafer R. W., Buck J. R., “Discrete-time Signal Processing”, Prentice Hall. 
2. 2. Li Tan & Jean Jiang, "Digital Signal Processing, Second Edition: Fundamentals and Applications, Academic Press; 2nd edition 
3. 3. Lyons R., “Understanding Digital Signal Processing”, Prentice Hall.
4. 4. Jinho Choi, "Adaptive and Iterative Signal Processing in Communications", Cambridge University Press.


Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014



MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Emerging Wireless Networks (CSN 5150)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(2nd semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		 :	Advanced Computer Networks (CSN 5100)	Co-requisite:
Assessment  		     :	20% Sessional Work, 30% mid-semester and 50% Written Final Examination Marks			     :	Theory: 100				Practical: 00 
Credit Hours		     :	2					0		
Minimum Contact Hours        :	28					00

	Aims                                  :
	The growing popularity of wireless-enabled mobile devices, such as laptop and palmtop computers, has necessitated extensive research, development, and deployment of wireless communication protocols. Communication over the wireless medium has fundamentally different properties than that over a wired medium, including higher error rates, lower bandwidths, non-uniform transmission characteristics, increased usage costs, increased susceptibility to interference and eavesdropping, and higher variability of performance. Similarly, mobile nodes behave differently and have fundamentally different limitations than stationary nodes. For example, mobile nodes generally operate on limited battery power and may move and change their point of connection to the network.

	Objectives                          :
	This course will examine the area of mobile and wireless networking, looking at the unique challenges and opportunities presented by wireless communication and host or router mobility to design of networks, systems, and applications


Contents:
Introduction to Emerging Wireless Networks
Emerging Standardized MAC Protocols: 
 Cellular: AMPS, GSM, GPRS, EDGE, CT2, DECT, PHS, CDMA, CDMA2000, WCDMA, LTE, WiMAX
WLAN:  IEEE 802.11a/b/e/g/n, HIPERLAN
WPAN:  Bluetooth, ZigBee, ECMA 368 (WiMedia), IEEE ,IEEE 802.22, Cognitive Radio Wireless Regional 
Area Network (WRAN), IEEE 802.11and Very High Throughput WLAN
Mobility and Location Management
Channel Assignment Schemes:  Non-Prioritized, Prioritized, Limited Fractional Guard, Channels, Fractional Guard Channels and Guard, Channels with Queue, 
Multi-Class Channel Assignment Schemes:  Complete Partitioning, Complete Sharing and Virtual Partitioning
Location Management:  Authentication, Location Update and Call Delivery, Cellular IP
TCP over Wireless Networks: Basic Functionality of TCP, Types of Fading,  Challenges ( Channel Errors, Mobility, Asymmetry, Split-Connection Solution – Indirect TCP, Proxy-Based Solution – SNOOP
Introduction to Information &  Wireless Security
Suggested Text (All latest editions):
· Wireless communication and networks, 2nd Edition, By. William Stallings, ISSN: ISBN 0-13-191835-4
· Mobile Communication, 2nd Edition, by Jochen Schiller, Addison Wesley, ISBN 0-321-12381-6.
· Computer Networks: A System Approach, 3rdEdition,by Larry Peterson and Bruce Davie. Morgan Kaufmann, 2003.ISBN: 1-55860-832-X
· Computer Networking: A Top down Approacxh, by Jim Kurose and Keith Ross, Addison-Wesley., ISBN: 0-201-61274-7 

Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014


MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Network Security (CSN 5160)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(2nd semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		     :	Advanced Computer Networks (CSN 5100)		Co-requisite:
Assessment  		     :	20% Sessional Work, 30% mid-semester and 50% Written Final Examination Marks			     :	Theory: 100				Practical: 00 
Credit Hours		     :	2					0		
Minimum Contact Hours        :	28					00

	Aims                                  :
	This course aims to provide the advanced network security issues and solutions. The course mainly focuses on security basics, security services, access control, vulnerabilities, threat and risk network architecture and attacks.


	Objectives                        :





	On completion of the course the students will able to understand,
1. Advanced Network Security and security implications on various networking architectures.
2.  The role of security and inter-dependencies of various threats/vulnerabilities and security remedies.
3. Different access control techniques, encryption, firewalls, malware, intrusion detection, network- and application-level security in complex converged services networks.


Contents:

Introduction: What is Security, Business/Organizational Types, Security Concepts & Goals, Security Process Management and Standards, Foundation Concepts: Security Services, Access Control Concepts, Existing Asset Inventory and Classification, Vulnerabilities, Threats and Risk, Role of Cryptography in Network Security: Cyphers, Role of Cryptography in Information Security, Authentication Systems, and Human Authentication.
Network Architectures: Architecture Development, Network Security Models, Security Capabilities of Networking Protocols. Network Based Attacks: General Attacks, Attacks on Layers 1 and 2, Network Based Attacks on Layer 3, Network Based Attacks on Layer 4, Network Based Attacks on Applications. Network Layers 1 and 2 Security Mechanisms: Media types, 802.1q, 802.1X, 802.11, SONET, (G) MPLS 

Network Layer 3 Protocol Security Mechanism: IPsec and examples, Network Layer 3 Device Security Mechanisms: Packet Filtering (Stateless & State-full Firewalls, Application Gateways) and Deep Packet Inspection (Intrusion Detection, Intrusion Prevention), Flow Detection. Network Layer 4 Security Mechanisms: TLS, DTLS, SSL, SSH, Malware, Security Certification.
Network Application Security, Email Security, Ad-hoc Applications (P-to-P, IM), VoIP Security (SIP-H.323, SRTP, Session Border Controls), XML/SAML and SOA, Cloud Computing Security (IaaS, PaaS and SaaS) 

Textbooks Required: 

1. Charlie Kaufman, Radia Perlman and Mike Speciner, Network Security -- Private Communication in a Public World, 2nd Edition, Prentice-Hall, 2002, ISBN 0-13-046019-2 
2. Cheswick, William R., Bellovin, Steven M.andAviel Rubin, Firewalls and Internet Security: Repelling the Wily Hacker, Addison-Wesley, 2003, ISBN 0-20-163466-X 

3. William Stallings, Network security essentials: Applications and standards, 3rd edition, Pearson Education Inc., 2007.

Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014




MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Internet & Mobile Commerce (CSN5170)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(2nd semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		     :	Advanced Computer Networks (CSN 5100)		Co-requisite:
Assessment  		     :	20% Sessional Work, 30% mid-semester and 50% Written Final Examination Marks			     :	Theory: 100				Practical: 00 
Credit Hours		     :	2					0		
Minimum Contact Hours        :	28					00

	Aims                                  :
	This course aims to enable students know the two important technologies of e-commerce; their architecture, the trade exchanges to which they apply.


	Objectives                          :
	To teach students
1) E-commerce technologies
2)   the value chain and elements of Internet & mobile commerce.
3)  how e-commerce helps achieve competitive advantage,
4)   business to business and business to consumers e-commerce,
5)   Security issues in Internet & mobile commerce.
6)   role of ICT in e-commerce.


Contents:
Introduction of E-Commerce Technologies: Electronic markets, Electronic data Interchange, Internet Commerce, Mobile Commerce.
TCP/IP, Internet, cellular network architecture, architecture of smart phone.
Value Chain in e-commerce and case studies of various business segments, Poter’s model.
e-commerce standards, trade cycles, B-to-B and B-to-C transactions,  Server side and client side scripting,  security issues in Internet & mobile commerce. latest e-business applications in Internet and mobile commerce, new and future business models.
Recommended Text (latest edition): 
1. E-CEOMMERCE by David Whitely, latest edition, Information Systems series.
2. Mobile Commerce: Technology, Theory, and Applications, by Brian Ernest Mennecke, Troy J. Strader, Idea Group Inc (IGI),
3. M-commerce: Boost Your Business with the Power of Mobile Commerce, by Paul Skeldon, Crimson Publishing, Limited.

Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014










MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Optical Communication Systems &Networks (CSN 5180)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(2nd semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		:					Co-requisite:
Assessment  		     :	20% Sessional Work, 30% mid-semester and 50% Written Final Examination
Marks			     :	Theory: 100				Practical: 00 
Credit Hours		     :	2					0		
Minimum Contact Hours        :	28					00

	Aims                                  :
	To enable students learn,  operate, monitor, and measure the performance of Optical communication systems used in industry. 

	Objectives                          :
	To make students
1. Apply the designed and operational characteristics of optical fiber communication systems.
2. grasp principles of optical modulation; characteristics of optical fiber waveguides and optical receivers; 
3. quantify the performance of practical optical communications systems..



Contents:

Unit 01: Characteristics of optical transmission 
Introduction to optical transmission and its historical evolution, Optical fibers and cables, Couplers and splitters, Dispersion: mathematical model and system impact, Chirping in optical sources and its interaction with dispersion, Coherency and polarization, Propagation in free space, Guided propagation: dielectric guides, Polarizers and interferometers 
Unit 02: Modulation techniques in optical communication 
Intensity Modulation Direct Detection (IMDD), Quantum limit for unrepeated systems. On off keying, pulse position modulation, sequence inverse keying, frequency modulation, polarization modulation, phase modulation 
Unit 03: Performance analysis of Optical communication systems 
Receiver optimization, Quantum limit for amplified systems, Performance evaluation of receivers, System behavior of a cascade of optical amplifier (amplifier chain). 
Unit 04: Optical Networks 
Introduction to optical networks, Brief overview to systems based on multimode fibers, Protocol architectures in optical networks, IP over optics: MPlS, optical digital wrapper, Broadcast-and-select networks, Optical Cross Connect architectures, Wavelength routing WDM networks, Fault protection and recovery, Optical access networks, Optical packet switching 
References: 
1. John Senior, `Optical Fiber Communications' second edition, Prentice Hall (1999) 
2. S. O. Kasap, 'Optoelectronics and Photonics: principles and practices' Prentice Hall (2001) 
3. William B. Jones, 'Introduction to Optical Fiber Communication Systems' Oxford University Press, New York, 
4. IEEE and OSA, `Journal of Light wave Technology' 
5. IEEE LEOS, `Photonic Technology Letters' 

Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014



MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	High Speed Networks (CSN 5200)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(3rd semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		     :	Advanced Computer Networks (CSN 5100)	Co-requisite:
Assessment  		     :	20% Sessional Work, 30% mid-semester and 50% Written Final Examination Marks			     :	Theory: 100				Practical: 00 
Credit Hours		     :	2					0		
Minimum Contact Hours        :	28					00

	Aims                                  :
	Enable students to be familiar with emerging networks such as 3G/4G Networks, Sensor networks, Optical networks etc. 


	Objectives                          :
	By the end of the course the students will be able to:
· Understand different emerging networks such as UMTS, LTE, LTE Advanced, Sensor Networks, Optical Networks, DWDM, optical burst switching networks, peer-to-peer networks and wireless mobile networks
· Describe the above discussed technologies in terms of architecture
· Identify the different types of network architectures and protocols for each of the technology discussed above
· Describe the above mentioned technologies in terms of their standards


Contents:
Concept of network architecture of different technologies
Network Architecture – GSM, GPRS, UMTS, LTE, LTE Advanced, Wireless Sensor Networks, DWDM
Physical Layer specifications - Bandwidth of signals, Transmission Media, Data transmission rate and bandwidth 

Protocols of different technologies: 
Protocol architecture – MAC Layer and Network Layer specifications of GSM, GRPS, UMTS, LTE, LTE Advanced, Wireless Sensor Networks, DWDM 

Troubleshooting and Network Management


Reference material 
1. Martin Sauter, From GSM to LTE: An Introduction to Mobile Networks and Mobile Broadband., John Wiley, 2010, ISBN: 978-0-470-66711-8
2. Rajiv Ramaswami et al. , Optical Networks: A Practical Perspective, Morgan Kaufmann, ISBN-10: 0123740924 | ISBN-13: 978-0123740922
3. KazemSohraby et al. Wireless Sensor Networks – Technology, Protocols and Applications, John Wiley

Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
		Academic Council			Res. No. 83.15     Dated: 30-06-2014






MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

Title of Subject		     :	Internet of Things (CSN 5210)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(3rd semester)
Effective		     :	14CSN Batch and onwards
Pre-requisite	 :	Emerging Wireless Networks (CSN 5150)		Co-requisite:
Assessment  		     :	20% Sessional Work, 30% mid-semester and 50% Written Final Examination Marks			     :	Theory: 100				Practical: 00 
Credit Hours		     :	2					0		

	Aims                                  :
	This course aims to provide the Internet of Things (IoT) about the new paradigm of objects interacting with people, with information systems, and with other objects.


	Objectives         :




	On completion of the course the will able to understand
· The internet of things (IoT) basic concepts
· The internet of things (IoT) technologies
· Creative thinking techniques
· Co-creation techniques


Contents:
Introduction – Concepts behind the Internet of Things. The internet of things (IoT) paradigm, Evolution of the Internet: web, social, things, Smart objects, Bits and atoms, Goal orientation, Convergence of technologies.
Technologies behind the Internet of Things. RFID + NFC, Automatic data capture: bar-codes and RFID, Wireless networks + WSN, - RTLS + GPS, Agents + Multi-agent systems.
Creative thinking techniques. Modifications, Combination scenarios, breaking assumptions, solving problems

Textbooks Required: 
· Adrian McEwen, Hakim Cassimally, ‘Designing the Internet of Things’ Wiley, ISBN: 978-1-118-43062-0
· CunoPfister ‘Getting Started with the Internet of Things, Connecting Sensors and Microcontrollers to the Cloud’,  Maker Media, Inc  May 2011, ISBN:978-1-4493-9357-1



Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014












MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
INSTITUTE OF INFORMATION & COMMUNICATION TECHNOLOGIES

[bookmark: _GoBack]Title of Subject		     :	Project/Thesis (CSN5299)
Disciplines		     : 	M.E. in Communication Systems and Networks (CSN)
Term			     :	(3rd semester)
Effective		     :	14CSN Batch and onwards
Pre-requisites		     :			Co-requisite:
Assessment  		     :	20% Sessional Work, 30% mid-semester and 50% Written Final Examination 
Minimum Contact Hours        :	84					00

	
	

	
	


Contents:
In the project the students are expected to solve any industry or research problem by applying the knowledge earned in the course work. The work is to be presented in form of thesis.

Approval:	Board of studies Telecom. Eng.		Res. No. 10.2.1	Dated: 06-03-2014
		Advanced Studies and Research Board          Res. No.	128.34	Dated: 29-04-2014
Academic Council			Res. No. 83.15     Dated: 30-06-2014
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