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PREFACE

Curriculum of a subject is said to be the throbbing pulse of a nation. By looking at the curriculum one can judge the state of intellectual development and the state of progress of the nation. The world has turned into a global village; new ideas and information are pouring in like a stream. It is, therefore, imperative to update our curricula regularly by introducing the recent developments in the relevant fields of knowledge. 

In exercise of the powers conferred by sub-section (1) of section 3 of the Federal Supervision of Curricula Textbooks and Maintenance of Standards of Education Act 1976, the Federal Government vide notification No. D773/76-JEA (cur.), dated December 4th 1976, appointed the University Grants Commission as the competent authority to look after the curriculum revision work beyond class XII at the bachelor level and onwards to all degrees, certificates and diplomas awarded by degree colleges, universities and other institutions of higher education.

In pursuance of the above decisions and directives, the Higher Education Commission (HEC) is continually performing curriculum revision in collaboration with universities.  According to the decision of the special meeting of Vice-Chancellor’s Committee, the curriculum of a subject must be reviewed after every 3 years. 

A committee of experts comprising of conveners from the National Curriculum Revision of HEC in Basic, Applied Social Sciences and Engineering disciplines met in April 2007 and developed a unified template to standardize degree programs in the country to bring the national curriculum at par with international standards, and to fulfill the needs of the local industries.  It also aimed to give a basic, broad based knowledge to the students to ensure the quality of education.  The new Bachelor (BS) degree shall be of 4 years duration, and will require the completion of 130-136 credit hours. The engineering degree will devote 65-70% of the curriculum towards engineering courses, and 35--30% to non Engineering courses.  

For the purpose of curriculum revision various committees are constituted at the national level, comprising of senior teachers nominated by universities, degree awarding institutions, R&D organizations, respective accreditation councils and stake holders. The National Curriculum Revision Committee for Telecommunication Systems in a meeting held on May 28-30, 2009 at the HEC Regional Centre, Karachi in continuation of first preliminary meeting held on December 29 -31, 2008 at HEC Regional Centre, Karachi, revised the curriculum in light of the unified template. The revised draft curriculum is being circulated for implementation in the concerned institutions.

PROF. DR. ALTAF ALI G. SHAIKH
Member Academics

August 2009
CURRICULUM DEVELOPMENT
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INTRODUCTION

The final meeting of NCRC on Telecommunication Systems was held at HEC Regional Center, Karachi from May 28 - 30, 2009 to finalize the draft curriculum of Telecommunication Systems at B.Sc. (Hons.) level. The first meeting on drafting the curriculum was held at the Regional Center in Karachi from December 29 to 31, 2008. 

The following attended the meeting in Karachi from May 28 to 30, 2009:

1. Prof. Dr. M. Khawar Islam,





Convener
Professor,
Department of Electrical Engineering,
University of Engineering & Technology, Taxila

2. Mr. Shah Jahan Khattak,





Member

HoD, Department of Engineering & Technology, 

Allama Iqbal Open University, Islamabad

3. Dr. Muhammad Shahfiq,





Member

Professor,

Faculty of Engineering & Technology,

International Islamic University, Islamabad

4. Brig. (R) Humayun Shah,





Member

Department of Engineering,

National University of Modern Language (NUML), Islamabad

5. Engr. Sherjeel Farooqui,





Member

Assistant Professor,

Institute of Management& Computer Sciences (FUIMCS),  

Foundation University, Rawalpindi   

6. Dr. Imran Ali Tasdduq, 





Member

Professor & Head,

Department of Electronic Engineering,

FAST, National University of Computer & Emerging Sciences, 

Shah Latif Town National Highway, Karachi

7. Prof. Akbar Rahmtaullah,





Member

Academic Auditor and Advisor (Quality Assurance), 

66-A, Abid Majeed Road,

Lahore Cantt.  

8. Dr. Bilal Ahmad Alvi,





Member

Professor & Head,

Department of Electronic Engineering,

Sir Syed University of Engineering & Technology, Karachi

9. Engr. Asim Manzoor,





Member

Assistant Director (Enforcement),

Pakistan Telecommunication Authority,

Zonal Office, Karachi

10. Dr. Madad Ali Shah,






Member

Associate Professor,

Department of Information & Technology,

IBA, Airport Road, Sukkur

11. Prof. Dr. Abdul Hussain Shah Bukhari,



Member
Dean, Faculty of ICT, 
Balochistan University of Information Technology Engineering 
& Management Sciences (BUITEMS),
Takatu Campus, Baleli, Airport Road, Quetta

12. Dr. Muhammad Amin,





Member
HoD, Department of Communication Systems Engineering, 
Institute of Space Technology (IST), Islamabad

13. Engr. S. M. Haider Aejaz,





Member
Assistant Professor, 
Department of Electric & Telecommunications Engineering,
Government College University, Lahore

14. Mr. Muhammad Ahmad Kamal,




Member
Director Industrial Development, 
Pakistan Telecommunication Authority, 
PTA Headquarter Building, Islamabad

15. Mr. Abdul Waheed Umrani,





Member
Associate Professor,
Department of Electronics and Telecommunication Engineering,
Mehran University of Engineering & Technology, Jamshoro

16. Engr. M. Abdul Aleem,






Member
Assistant Professor, 
Telecommunications Engineering, 

PAF-KIET, Korangi Creek, Karachi

17. Engr. Salman Saad Khan, 





Member
Pakistan Telecommunication Co. Ltd,
B-120, Block 18, Gulshan-e-Iqbal, Karachi
18. Dr. Noor M. Khan,





Member/Secretary
Associate Professor,
Department of Electronic Engineering,
Muhammad Ali Jinnah University, Islamabad  

The meeting started with the recitation from the Holy Quran by Mr. Tahir Ali Shah. Deputy Director (Curriculum), HEC, Islamabad.

He welcomed the members of the Committee to deliberate and finalize the design of the curriculum for BS in Telecommunication Systems based on the work done and feedback received on the preliminary draft. He said that an approved curriculum on Telecommunications Engineering already existed at the HEC and that now the committee needed to finalize the non-engineering Telecommunication Systems curriculum. 

The Committee requested Dr. Khawar Islam & Dr. Noor M.  Khan to continue as convener and Secretary of the NCRC in Telecommunication respectively.

PROGRAM MISSION STATEMENT
Program Title: B.S Telecommunication Systems 

The program is designed in accordance with the HEC stipulated Semester credit hour requirement and also takes into consideration the Quality Assurance aspect in curriculum development. 
Mission Statement

To produce quality professionals with abilities to manage and operate telecommunication systems

PROGRAM GRADUATE SKILLS (PGS)
The graduate of this program will be equipped with the following skills to demonstrate an understanding of key technologies applicable within the main areas of Telecommunications:

(a) Basic knowledge of Telecommunications Public and private Network infrastructure, both land based and cellular in terms of architecture, operations, protocols and traffic planning.

(b) Basic knowledge of Telecommunications standards, standard setting bodies and regulations.

(c) Basic knowledge of support techniques, technologies and systems.

(d) Abilities to systematically evaluate situations cope with change and provide optimal solutions for particular applications.

(e) Expertise in Telecommunications Business and market operations.

(f) Ability to work effectively in real world Telecommunications setting, demonstrating team work and leader ship skills.

Curriculum Review Basis – Undergraduate Degrees

The curriculum for the undergraduate BS degree program is based on the following considerations:

Duration

Total duration: 



Four (4) calendar years

Total number of semesters: 

Eight (8)

Duration of a semester: 


Sixteen (16) – Eighteen (18) weeks 

> Sixteen (16) weeks of instruction

> One (1) to two (2) weeks for examinations

Credit Hours

Total number of credit hours: 

130-136

Contact hours: 
> One (1) contact hour per week for each credit hour of instruction

> Three (3) contact hours per week for each credit hour of laboratory work

Total number of contact hours: 

At least 3,200 hours

Course Load

Course Load per Semester: 

15-18 Credit Hours

Number of Courses per Semester:
4-6 (not more than 3 lab/practical courses)

CATEGORY-WISE FRAMEWORK
B.S. IN TELECOMMUNICATION SYSTEMS
Duration: 




4 years

Number of semesters: 


8

Number of weeks per semester: 
16-18 (16 weeks for instruction and 2 weeks for examination)

Total number of Credit Hours (CH): 

132

Number of Credit Hours (CH) per semester:
15-18

Contact hours: 
> One (1) contact hour per week for each credit hour of instruction

> Three (3) contact hours per week for each credit hour of laboratory work

Category-based distribution of the courses:

Compulsory

:
18.80%

General Education
:
15.79%

Foundations

:
24.81%

Major


:
31.58%

Electives

:
9.02%

Category wise Framework for BS in Telecommunication Systems
	Category
	Course Title
	Lec CH
	Lab CH
	Total CH
	PGS of
Each Course

(Quality Check)
	NCRC Proposal for Each Category
	HEC Specifications for Each Category

	
	
	
	
	
	
	Courses 
	CH
	%age 
	Courses 
	CH
	%age 

	Compulsory (by HEC)
	Eng-I, Functional English
	3
	0
	3
	F
	9
	25


	18.94%


	9
	25


	18.80%



	
	Eng-II, Communication Skills
	3
	0
	3
	F
	
	
	
	
	
	

	
	Eng-III, Technical and Professional Communications
	3
	0
	3
	F
	
	
	
	
	
	

	
	Islamic Studies/Ethics
	2
	0
	2
	F
	
	
	
	
	
	

	
	Pakistan Studies
	2
	0
	2
	F
	
	
	
	
	
	

	
	Calculus & Analytical Geometry
	3
	0
	3
	C
	
	
	
	
	
	

	
	Linear Algebra and 

Differential Equations
	3
	0
	3
	C
	
	
	
	
	
	

	
	Probability & Statistics 
	3
	0
	3
	C, D
	
	
	
	
	
	

	
	Introduction to Computing
	3
	0
	3
	C
	
	
	
	
	
	

	General Education


	Waves and Oscillations
	2
	1
	3
	C
	7
	22


	16.67%


	8
	21


	15.79%



	
	Programming Principles and Applications
	3
	1
	4
	C
	
	
	
	
	
	

	
	Logic & Methodology
	3
	0
	3
	D, F
	
	
	
	
	
	

	
	General Elective
	3
	0
	3
	F
	
	
	
	
	
	

	
	Organizational Behavior
	3
	0
	3
	E
	
	
	
	
	
	

	
	Introduction to Business and Marketing
	3
	0
	3
	E
	
	
	
	
	
	

	
	Impact of Technology on Society
	3
	0
	3
	C, D
	
	
	
	
	
	

	Foundation
	Electrical Circuits
	3
	1
	4
	C
	9
	33
	25.00%
	10
	33
	24.81%

	
	Electronic Devices & Circuits
	3
	1
	4
	C
	
	
	
	
	
	

	
	Digital Systems
	3
	1
	4
	C
	
	
	
	
	
	

	
	Signals and Systems
	3
	1
	4
	C
	
	
	
	
	
	

	
	Microcontrollers & Embedded System s
	3
	1
	4
	A, C
	
	
	
	
	
	

	
	Data Communications
	3
	1
	4
	A, C
	
	
	
	
	
	

	
	Introduction to Telecommunication Systems
	3
	0
	3
	A
	
	
	
	
	
	

	
	Transmission, Switching and Signaling
	3
	0
	3
	A, D
	
	
	
	
	
	

	
	Introduction to Fields, Waves and Antennas
	3
	0
	3
	A, C
	
	
	
	
	
	

	Major
	Principles of Management
	3
	0
	3
	E, F
	13
	40
	30.30%
	13
	42
	31.58%

	
	Analogue & Digital Communications Systems
	3
	1
	4
	A, C
	
	
	
	
	
	

	
	Telecommunication Networks and Protocols
	3
	0
	3
	A, B
	
	
	
	
	
	

	
	Telecom Standards and Regulations
	3
	0
	3
	B
	
	
	
	
	
	

	
	e-Business Management
	3
	0
	3
	D, E
	
	
	
	
	
	

	
	Modern Telecommunication Systems
	3
	0
	3
	A, C
	
	
	
	
	
	

	
	Wireless Communications
	3
	0
	3
	A, C
	
	
	
	
	
	

	
	Tele-Traffic Planning and Management
	3
	0
	3
	A, B
	
	
	
	
	
	

	
	Telecom Management
	3
	0
	3
	E, F
	
	
	
	
	
	

	
	Telecom Management Networks
	3
	0
	3
	A, B, E
	
	
	
	
	
	

	
	QoS in Telecom Systems
	3
	0
	3
	A, E
	
	
	
	
	
	

	
	Project Part-I
	3
	0
	3
	A, E, F
	
	
	
	
	
	

	
	Project Part-II
	3
	0
	3
	A, E, F
	
	
	
	
	
	

	Technical Electives
	Technical Elective-I
	3
	0
	3
	All
	4
	12
	9.09%
	4
	12
	9.02%

	
	Technical Elective-II
	3
	0
	3
	All
	
	
	
	
	
	

	
	Technical Elective-III
	3
	0
	3
	All
	
	
	
	
	
	

	
	Technical Elective-IV
	3
	0
	3
	All
	
	
	
	
	
	

	Program Total
	42
	132
	100%
	133
	44
	100%


Area-WISE Framework

B.S in Telecommunication Systems

Duration: 




4 years

Number of semesters: 


8

Number of weeks per semester: 
16-18 (16 weeks for instruction and 2 weeks for examination)

Total number of Credit Hours (CH): 
132

Number of Credit Hours (CH):

15-18

per semester

Contact hours: 
> One (1) contact hour per week for each credit hour of instruction. Three (3) contact hours per week for each credit hour of laboratory work

Area-based distribution of the courses:

Humanities and Natural Sciences
:
25.75%

Management Sciences
:
20.45%

Technological Subjects and Project
:
53.80%

Area-Wise Framework for B.S in Telecommunication Systems
	Main Area
	Knowledge Area
	Sub Area
	Course Title
	Lec CH
	Lab CH
	Total CH
	Total Courses of Sub-Area
	Total CH of 

Sub-Area
	Total Courses of Main Area
	Total CH of 

Main Area

	Humanities and Natural Sciences
	Humanities
	English
	Eng-I, Functional English
	3
	0
	3
	3
	9
	12
	34

(25.75%)

	
	
	
	Eng-II, Communication Skills
	3
	0
	3
	
	
	
	

	
	
	
	Eng-III, Technical & Professional Communications
	3
	0
	3
	
	
	
	

	
	
	Culture
	Islamic Studies/Ethics
	2
	0
	2
	2
	4
	
	

	
	
	
	Pakistan Studies
	2
	0
	2
	
	
	
	

	
	
	Social Sciences
	Logic & Methodology
	3
	0
	3
	3
	9
	
	

	
	
	
	Impact of Technology on Society
	3
	0
	3
	
	
	
	

	
	
	
	General Elective
	3
	0
	3
	
	
	
	

	
	Natural Sciences
	Maths
	Calculus & Analytical Geometry
	3
	0
	3
	3
	9
	
	

	
	
	
	Linear Algebra and 

Differential Equations
	3
	0
	3
	
	
	
	

	
	
	
	Probability & Statistics 
	3
	0
	3
	
	
	
	

	
	
	Physics
	Waves and Oscillations
	2
	1
	3
	1
	3
	
	

	Management Sciences
	Management Sciences
	Management

(General)
	Organizational Behavior
	3
	0
	3
	2
	6
	9
	27

(20.45%)

	
	
	
	Introduction to Business and Marketing
	3
	0
	3
	
	
	
	

	
	
	Management

(Major)
	Principles of Management
	3
	0
	3
	7
	21
	
	

	
	
	
	e-Business Management
	3
	0
	3
	
	
	
	

	
	
	
	Telecom Management
	3
	0
	3
	
	
	
	

	
	
	Technology-based Management Courses

(Major)
	Telecom Management Networks
	3
	0
	3
	
	
	
	

	
	
	
	Telecom Standards and Regulations
	3
	0
	3
	
	
	
	

	
	
	
	Tele-Traffic Planning and Management
	3
	0
	3
	
	
	
	

	
	
	
	QoS in Telecom Systems 
	3
	0
	3
	
	
	
	

	Technological Subjects Area
	Computing
	Fundamentals
	Introduction to Computing
	3
	0
	3
	2


	7


	21


	71

(53.80%)



	
	
	Programming & Applications
	Programming Principles and Applications
	3
	1
	4
	
	
	
	

	
	Technical
	Technical (Foundation)
	Electrical Circuits
	3
	1
	4
	9
	33
	
	

	
	
	
	Electronic Devices & Circuits
	3
	1
	4
	
	
	
	

	
	
	
	Digital Systems
	3
	1
	4
	
	
	
	

	
	
	
	Signals and Systems
	3
	1
	4
	
	
	
	

	
	
	
	Microcontrollers & Embedded System s
	3
	1
	4
	
	
	
	

	
	
	
	Data Communications
	3
	1
	4
	
	
	
	

	
	
	
	Introduction to Telecommunication Systems
	3
	0
	3
	
	
	
	

	
	
	
	Transmission, Switching and Signaling
	3
	0
	3
	
	
	
	

	
	
	
	Introduction to Fields, Waves and Antennas
	3
	0
	3
	
	
	
	

	
	
	Technical (Major)
	Analogue & Digital Communications Systems
	3
	1
	4
	8
	25
	
	

	
	
	
	Telecommunication Networks and Protocols
	3
	0
	3
	
	
	
	

	
	
	
	Modern Telecommunication Systems
	3
	0
	3
	
	
	
	

	
	
	
	Wireless Communications
	3
	0
	3
	
	
	
	

	
	
	
	Technical Elective-I
	3
	0
	3
	
	
	
	

	
	
	
	Technical Elective-II
	3
	0
	3
	
	
	
	

	
	
	
	Technical Elective-III
	3
	0
	3
	
	
	
	

	
	
	
	Technical Elective-IV
	3
	0
	3
	
	
	
	

	
	Project (Final)
	--
	Project Part-I
	3
	0
	3
	2
	6
	
	

	
	
	
	Project Part-II
	3
	0
	3
	
	
	
	

	Program Total
	42
	132


Scheme of Studies for BS in Telecommunication Systems
	Semester
	Course Title
	Lec CH
	Lab CH
	Total CH
	Total of Each Semester

	
	
	
	
	
	Number of

Courses
	Lec CH
	Lab CH
	Total CH

	Semester

I
	Eng-I, Functional English
	3
	0
	3
	5
	14


	2
	16

	
	Introduction to Computing
	3
	0
	3
	
	
	
	

	
	Calculus & Analytical Geometry
	3
	0
	3
	
	
	
	

	
	Waves and Oscillations
	2
	1
	3
	
	
	
	

	
	Electrical Circuits
	3
	1
	4
	
	
	
	

	Semester

II
	Eng-II, Communication Skills
	3
	0
	3
	6
	16
	2
	18

	
	Linear Algebra and Differential Equations
	3
	0
	3
	
	
	
	

	
	Islamic Studies/Ethics
	2
	0
	2
	
	
	
	

	
	Pakistan Studies
	2
	0
	2
	
	
	
	

	
	Programming Principles and Applications
	3
	1
	4
	
	
	
	

	
	Electronic Devices & Circuits
	3
	1
	4
	
	
	
	

	Semester

III
	Digital Systems
	3
	1
	4
	5
	15


	2
	17

	
	Data Communications
	3
	1
	4
	
	
	
	

	
	Logic & Methodology
	3
	0
	3
	
	
	
	

	
	General Elective
	3
	0
	3
	
	
	
	

	
	Principles of Management
	3
	0
	3
	
	
	
	

	Semester

IV
	Eng-III, Technical Report Writing & Presentation Skills
	3
	0
	3
	5
	15
	1
	16

	
	Organizational Behavior
	3
	0
	3
	
	
	
	

	
	Introduction to Telecommunication Systems
	3
	0
	3
	
	
	
	

	
	Signals and Systems
	3
	1
	4
	
	
	
	

	
	Introduction to Fields, Waves and Antennas
	3
	0
	3
	
	
	
	

	Semester

V
	Probability & Statistics
	3
	0
	3
	5
	15
	2
	17

	
	Microcontrollers & Embedded System s
	3
	1
	4
	
	
	
	

	
	Telecommunication Networks and Protocols
	3
	0
	3
	
	
	
	

	
	Introduction to Business and Marketing
	3
	0
	3
	
	
	
	

	
	Analogue & Digital Communications Systems
	3
	1
	4
	
	
	
	

	Semester

VI
	Impact of Technology on Society
	3
	0
	3
	6
	18
	0
	18

	
	Transmission, Switching and Signaling
	3
	0
	3
	
	
	
	

	
	Telecommunication Management
	3
	0
	3
	
	
	
	

	
	Telecommunication Standards and Regulations
	3
	0
	3
	
	
	
	

	
	e-Business Management
	3
	0
	3
	
	
	
	

	
	Modern Telecommunication Systems
	3
	0
	3
	
	
	
	

	Semester

VII
	Wireless Communications
	3
	0
	3
	5
	15
	0
	15

	
	Telecommunication Management Networks
	3
	0
	3
	
	
	
	

	
	Technical Elective-I
	3
	0
	3
	
	
	
	

	
	Technical Elective-II
	3
	0
	3
	
	
	
	

	
	Project Part-I
	3
	0
	3
	
	
	
	

	Semester

VIII
	Tele-Traffic Planning and Management
	3
	0
	3
	5
	15
	0
	15

	
	QoS in Telecommunication Systems
	3
	0
	3
	
	
	
	

	
	Technical Elective-III
	3
	0
	3
	
	
	
	

	
	Technical Elective-IV
	3
	0
	3
	
	
	
	

	
	Project Part-II
	3
	0
	3
	
	
	
	

	Program Total
	42
	123
	9
	132


List of General Electives

1. International Relations 

2. Social Psychology 
3. Any other
List of Major-based Depth Electives

1. Data Storage and Disaster Recovery 

2. Cellular mobile Communications 

3. Next Generation Networks 

4. Network Operations – BSC and BTS 

5. Tests & Measurements 

6. Mobile and Pervasive Computing 

7. Voice Over IP (VoIP) 

8. Optical Fiber Communications 

9. Multimedia Networks 

10. Satellite Communications 

11. Broadcasting Systems

12. Reliability Assessment of Telecommunications Systems 

DETAILS OF COMPULSORY COURSES 
	
	Functional English
	3 + 0

	Prerequisite:  None

	Course Outline: 

a. Grammar

b. Writing

c. Reading/Comprehension

d. Speaking



	Recommended Books:

a) Grammar

1. Practical English Grammar by A.J. Thomson and A.V. Martinet. Exercises 1.Third edition. Oxford University Press. 1997. ISBN 0194313492

2. Practical English Grammar by A.J. Thomson and A.V. Martinet. Exercises 2.Third edition. Oxford University Press. 1997. ISBN 0194313506

b) Writing

1. Writing. Intermediate by Marie-Christine Boutin, Suzanne Brinand and Francoise Grellet. Oxford Supplementary Skills. Fourth Impression 1993. ISBN 0 19 435405 7 Pages 20-27 and 35-41.

c) Reading/Comprehension

1. Reading. Upper Intermediate. Brain Tomlinson and Rod Ellis. Oxford Supplementary Skills. Third Impression 1992. ISBN 0 19 453402 2.

d) Speaking


	
	Communication Skills
	3 + 0

	Prerequisite:  None

	Course Outline:

Paragraph writing

Practice in writing a good, unified and coherent paragraph

Essay writing

Introduction

CV and job application

Translation skills

Urdu to English

Study skills

Skimming and scanning, intensive and extensive, and speed reading, summary and

précis writing and comprehension

Academic skills

Letter / memo writing and minutes of the meeting, use of library and internet

recourses

Presentation skills

Personality development (emphasis on content, style and pronunciation)

Note: documentaries to be shown for discussion and review



	Recommended Books:

a) Grammar

1. Practical English Grammar by A.J. Thomson and A.V. Martinet. Exercises 2. Third edition. Oxford University Press 1986. ISBN 0 19 431350 6.

b) Writing

1. Writing. Intermediate by Marie-Chrisitine Boutin, Suzanne Brinand and Francoise Grellet. Oxford Supplementary Skills. Fourth Impression 1993. ISBN 019 435405 7 Pages 45-53 (note taking).

2. Writing. Upper-Intermediate by Rob Nolasco. Oxford Supplementary Skills.Fourth Impression 1992. ISBN 0 19 435406 5 (particularly good for writing memos, introduction to presentations, descriptive and argumentative writing).

c) Reading

1. Reading. Advanced. Brian Tomlinson and Rod Ellis. Oxford Supplementary

2. Skills. Third Impression 1991. ISBN 0 19 453403 0.

3. Reading and Study Skills by John Langan

4. 3. Study Skills by Riachard Yorky.


	
	Technical Repot Writing & Presentation    3 +0
Skills    
	

	Prerequisite:  None

	Course Outline:

Presentation skills

Essay writing

Descriptive, narrative, discursive, argumentative

Academic writing

How to write a proposal for research paper/term paper

How to write a research paper/term paper (emphasis on style, content, language,

form, clarity, consistency)

Technical Report writing

Progress report writing

Note: Extensive reading is required for vocabulary building

	Recommended Books:

a) Essay Writing and Academic Writing

1. Writing. Advanced by Ron White. Oxford Supplementary Skills. Third Impression 1992. ISBN 0 19 435407 3 (particularly suitable for discursive, descriptive, argumentative and report writing).

2. College Writing Skills by John Langan. McGraw-Hill Higher Education. 2004.

3. Patterns of College Writing (4th edition) by Laurie G. Kirszner and Stephen R. Mandell. St. Martin’s Press.

b) Presentation Skills

c) Reading

1. The Mercury Reader. A Custom Publication. Compiled by northern Illinois University. General Editors: Janice Neulib; Kathleen Shine Cain; Stephen Ruffus and Maurice Scharton. (A reader which will give students exposure to the best of twentieth century literature, without taxing the taste of engineering students).


	
	Introduction to Computing      3 + 0
	

	Prerequisite:  None

	Course Outline:

History, classification, basic components, CPU, memory, peripheral devices, storage media and devices, physical and logical storage, data organization, file storage, programs and software, system software, application software, operating systems, programming languages, compilation and interpretation, problem specification, algorithms, flow chart, pseudo code, basic programming techniques, data types and declaration, header file and linkage, variables and constants, arrays, input/output, termination, remark, control structures, branching, conditional structures, repetition and loops, basic library functions.

Lab Outline:

Basic machines organization including motherboard, memory, I/O cards, Networking devices, Use of flow charts, Introduction to office tools , Introduction to various operating systems, Coding, executing and debugging simple programs, Implementation of simple control structures, Implementation of simple functions, Implementation of different function styles, input/output, loops, conditional Branching, mouse control, graphics.

	Recommended Books:

1. Brian Williams and Stacey Sawyer, Using Information Technology, Latest Edition, McGraw-Hill, ISBN: 0072260718

2. William Stallings, Computer Organization and Architecture: Designing for Performance,   Latest Edition ,   Prentice Hall, ISBN:  0131856448,   ISBN-13:9780131856448

3. Robert Lafore “Thinking in C” Latest Edition




	
	Pakistan Studies
	2 + 0

	Prerequisite:  None

	Course Outline:

1. Historical Perspective

a. Ideological rationale with special reference to Sir Syed Ahmed Khan, Allama Muhammad Iqbal and Quaid-i-Azam Muhammad Ali Jinnah.

b. Factors leading to Muslim Separatism

c. People and Land

i. Indus Civilization

ii. Muslim advent

iii. Location and Geo-Physical features.

2. Government and Politics in Pakistan

Political and constitutional phases:

a. 1947-58

b. 1958-71

c. 1971-77

d. 1977-88

e. 1988-99

f. 1999 onward

3. Contemporary Pakistan

Page 58 of 77

a. Economic institutions and issues

b. Society and social structure

c. Ethnicity

d. Foreign policy of Pakistan and challenges

e. Futuristic outlook of Pakistan



	Recommended Books:

1. Burki, Shahid Javed. State & Society in Pakistan, The Macmillan Press Ltd. 1980.

2. Akbar, S. Zaidi. Issue in Pakistan’s Economy. Karachi: Oxford University Press, 2000.

3. S.M. Burke and Lawrence Ziring. Pakistan’s Foreign policy: A Historical analysis. Karachi: Oxford University Press, 1993.

4. Mehmood, Safdar. Pakistan Political Roots & Development.Lahore, 1994.

5. Wilcox, Wayne.The Emergence of Banglades., Washington: American Enterprise, Institute of Public Policy Research, 1972.

6. Mehmood, Safdar. Pakistan Kayyun Toota, Lahore: Idara-e-Saqafat-e-Islamia, Club Road, nd.

7.  Amin, Tahir. Ethno - National Movement in Pakistan, Islamabad: Institute of Policy Studies, Islamabad.

8.  Ziring, Lawrence. Enigma of Political Development. Kent England: WmDawson & sons Ltd, 1980.

9.  Zahid, Ansar. History & Culture of Sindh. Karachi: Royal Book Company, 1980.

10.  Afzal, M. Rafique. Political Parties in Pakistan, Vol. I, II & III. Islamabad: National Institute of Historical and cultural Research, 1998.

11.  Sayeed, Khalid Bin. The Political System of Pakistan. Boston: Houghton Mifflin, 1967.

12.  Aziz, K.K. Party, Politics in Pakistan, Islamabad: National Commission on Historical and Cultural Research, 1976.

13. Muhammad Waseem, Pakistan Under Martial Law, Lahore: Vanguard, 1987.

14. Haq, Noor ul. Making of Pakistan: The Military Perspective. Islamabad:

15. National Commission on Historical and Cultural Research, 1993.




	
	Islamic Studies
	2 + 0

	Prerequisite:  None

	Course Objective: 
This course is aimed:

1. To provide Basic information about Islamic Studies

2. To enhance understanding of the students regarding Islamic Civilization

3. To improve Students skill to perform prayers and other worships

4. To enhance the skill of the students for understanding of issues related to faith and religious life.

	Course Outline: 

UNIT NO. 1: INTRODUCTION TO QURANIC STUDIES
1) Basic Concepts of Quran

2) History of Quran

3) Uloom-ul-Quran

UNIT No. 2 : STUDY OF SELLECTED TEXT OF HOLLY QURAN
1) Verses of Surah Al-Baqra Related to Faith (Verse No-284-286)

2) Verses of Surah Al-Hujrat Related to Adab Al-Nabi (Verse No-1-18) Page 63 of 84

3) Verses of Surah Al-Mumanoon Related to Characteristics of faithful (Verse No-1-11)

4) Verses of Surah al-Furqan Related to Social Ethics (Verse No.63-77)

5) Verses of Surah Al-Inam Related to Ihkam (Verse No-152-154)

UNIT No. 3 : STUDY OF SELLECTED TEXT OF HOLLY QURAN
1) Verses of Surah Al-Ihzab Related to Adab al-Nabi (Verse No.6, 21, 40, 56, 57, 58.)

2) Verses of Surah Al-Hashar (18,19,20) Related to thinking, Day of Judgment

3) Verses of Surah Al-Saf Related to Tafakar,Tadabar (Verse No-1,14)
UNIT NO. 4: SEERAT OF HOLY PROPHET (S.A.W)-I

1) Life of Muhammad Bin Abdullah ( Before Prophet Hood)

2) Life of Holy Prophet (S.A.W) in Makkah

3) Important Lessons Derived from the life of Holy Prophet in Makkah

UNIT NO. 5: SEERAT OF HOLY PROPHET (S.A.W)-II

1) Life of Holy Prophet (S.A.W) in Madina

2) Important Events of Life Holy Prophet in Madina

3) Important Lessons Derived from the life of Holy Prophet in Madina

UNIT NO. 6: INTRODUCTION TO SUNNAH

1) Basic Concepts of Hadith

2) History of Hadith

3) Kinds of Hadith

4) Uloom –ul-Hadith

5) Sunnah & Hadith

6) Legal Position of Sunnah

UNIT NO. 7: SELLECTED STUDY FROM TEXT OF HADITH

UNIT NO. 8: INTRODUCTION TO ISLAMIC LAW & JURISPRUDENCE
1) Basic Concepts of Islamic Law & Jurisprudence

2) History & Importance of Islamic Law & Jurisprudence

3) Sources of Islamic Law & Jurisprudence

4) Nature of Differences in Islamic Law

5) Islam and Sectarianism

UNIT NO. 9: ISLAMIC CULTURE & CIVILIZATION

1) Basic Concepts of Islamic Culture & Civilization

2) Historical Development of Islamic Culture & Civilization

3) Characteristics of Islamic Culture & Civilization

4) Islamic Culture & Civilization and Contemporary Issues

UNIT NO. 10: ISLAM & SCIENCE
1) Basic Concepts of Islam & Science

2) Contributions of Muslims in the Development of Science

3) Quranic & Science Page 64 of 84

UNIT NO. 11: ISLAMIC ECONOMIC SYSTEM
1) Basic Concepts of Islamic Economic System

2) Means of Distribution of wealth in Islamic Economics

3) Islamic Concept of Riba

4) Islamic Ways of Trade & Commerce

UNIT NO. 12: POLITICAL SYSTEM OF ISLAM
1) Basic Concepts of Islamic Political System

2) Islamic Concept of Sovereignty

3) Basic Institutions of Govt. in Islam

UNIT NO. 13: ISLAMIC HISTORY
1) PERIOD OF KHLAFT-E-RASHIDA

2) PERIOD OF UMMAYYADS

3) PERIOD OF ABBASIDS

UNIT NO. 14: SOCIAL SYSTEM OF ISLAM
1) BASIC CONCEPTS OF SOCIAL SYSTEM OF ISLAM

2) ELEMENTS OF FAMILY

3) ETHICAL VALUES OF ISLAM



	Recommended Books:

1) Hameed Ullah Muhammad, “EMERGENCE OF ISLAM” , IRI, Islamabad
2) Hameed Ullah Muhammad, “MUSLIM CONDUCT OF STATE”

3) Hameed Ullah Muhammad, “INTRODUCTION TO ISLAM”

4) Hussain Hamid Hassan, “An Introduction to the Study of Islamic Law” Leaf Publication Islamabad, Pakistan.

5) Ahmad Hasan, “Principles of Islamic Jurisprudence” Islamic Research Institute, international Islamic University, Islamabad (1993)
6) Mir Waliullah, “Muslim Jrisprudence and the Quranic Law of Crimes” Islamic Book Service (1982)

7) H.S. Bhatia, “Studies in Islamic Law, Religion and Society” Deep & Deep Publications New Delhi (1989)

8) Dr. Muhammad Zia-ul-Haq, “Introduction to Al Sharia Al Islamia” Allama Iqbal Open University, Islamabad (2001)


Maths & Statistics

	
	Calculus & Analytical Geometry 
	3 + 0

	Prerequisite:  None

	Course Outline:

Introduction to functions, introduction to limit, derivatives and their applications, integral calculus with applications, vector algebra, vector calculus, introduction to analytical geometry, straight line in R3, planes, cylindrical and spherical coordinates, surfaces, cylinders and cones, spheres, spherical trigonometry. 

Complex numbers, Demoivers theorem, analytic function, elementary function, complex integration and Cauchy’s theorem, Taylor and Laurent series, conformal mapping, Fourier and Laplace transform. 



	Recommended Books:

1) Advance engineering mathematics by Erwin Kreyzig

2) George B. Thomas and Ross L. Finney, “Calculus and Analytic Geometry,” Latest Edition, Addison-Wesley, ISBN: 0201531747.

3) George F. Simmons, “Calculus with Analytic Geometry,” Latest Edition, McGraw-Hill, ISBN: 0070576424.

4) Gerald B. Folland, “Advanced Calculus,” Latest Edition, Prentice Hall, ISBN: 0130652652.

5) Monty J. Strauss, Gerald L. Bradley and Karl J. Smith, “Calculus”, Latest Edition, Prentice Hall, ISBN: 0130918717.


	
	Linear Algebra & Differential Equations
	3 + 0

	Prerequisite:  Calculus and Analytical geometry

	Course Outline:

  The course is divided into two somewhat related parts. 

A. Linear algebra: matrices and matrix operations, Linear System equations, Gaussian elimination, matrix inverses, determinants, vector spaces and subspaces, dependence, dimension, eigenvalues, eigenvectors, diagonalization. 

B. Ordinary Differential Equations: Separable and first-order linear equations with applications, 2nd order linear equations with constant coefficients, method of undetermined coefficients, simple harmonic motion, 2x2 and 3x3 systems of linear ODE's with constant coefficients, solution by eigenvalue/eigenvectors, non-homogenous linear systems, Laplace Transforms for solving differential equations

	Recommended Books:

1) Differential Equations and Linear Algebra, Latest/E by Stephen W. Goode and Scott A. Annin.
2) Differential Equations and Linear Algebra, Latest/E by Farlow, Hall, McDill and West.
3) Differential Equations and Linear Algebra, Latest/E by Edwards & Penney.


	
	Probability  & Statistics
	3 + 0

	Prerequisite: None

	Course Outline:

· Basic concept of probability, conditional probability, independent events, Baye’s formula.

· Concept of random variables, discrete and continuous one and two dimensional random

· Variables, probability distributions, marginal and joint distributions and density functions.

· Important probability distributions (Binomial, Poisson, Uniform, Normal, Exponentials and Hyper-geometric). Mean, variance, moments and moment generating functions, linear regression and curve fitting. Central limit theorem, autocorrelation and cross-correlations, power spectral density functions and stochastic processes.

	Recommended Books:

1. J. Devore, Probability and Statistics, Latest Edition, John Wiley & Sons.
2. Ronal Walpole, Probabilty methods for engineering and scientists, Latest Edition, McGraw-Hill. 
3. A. Popoulis and U, Pillai, Probability, Random Variable and Stochastic Processes, Latest Edition, McGraw-Hill, ISBN: 0071199810


General Education

	
	Logic & Methodology
	3 + 0

	Prerequisite:  None

Course Objectives: To familiarize students with issues involved in Logic & Logical thinking and to enable students to comprehend basic philosophy of linguistic expression, argument & laws of thought. Another objective of this module is to familiarize students with knowledge of Syllogism, propositions & inference and inculcate the basic scientific methods of induction, deduction, cause & effect relationship and the nature of dilemma.



	Course Outline: General Introduction to Logic & Methodology, Logic basics, precision in linguistic expressions, Logical thinking, Argument & Interference terminologies, Correct reasoning & Validity of thoughts, Laws of thought, The role of logic in language, Deduction, Deductive Interference, Syllogism, Dilemma, Science & Induction, Types of Induction, Causation and Fallacies.

	Recommended Books: 

1. M. Copi & C. Cohen, Introduction to Logic

2.
L. S. Stebbings, A Modern Introduction to Logic
3.
Richard Purtill, Logic


	
	Organizational Behavior
	3 + 0

	Prerequisite: None

	Course Outline:

• Introduction to Organizational Behaviour

· Organizational Disciplines and topics

· Psychological Perspective

· Social-Psychological Perspectives

• Structure and Control in Organization

· Introduction

· Bureaucracy

· Managerial Work

· Contingency theory

· Organizational Design

• Individual and Work Learning

· Learning Theories

· Learning and Work

• Stress

· Types of Stress and Work

· Occupational Stress Management

• Individual Differences

· Personality and its factors

· Personality dimensions and social learning

· Intelligence

• Motivation and Job Satisfaction

· Needs at Work

· Theories of Motivation and job satisfaction

· Correlates of Job satisfaction

· Correlates of Job satisfaction

• Perception

• Communication  

•Group and Work

· Social Interaction

· Dramaturgy and impression Management

· Social Skill

• Group and Inter group Behavior
· Group Structure & Norms

· Group Processes & Formation

· How throne Studies

• Leadership

· Leadership as an attribute

· Leadership Style

• Patterns of Work

· Work-the classical approach

· Marx, Weber, & The critique of labor

· Foucault & Disciplinary Power

• Conflict and Consent in Work

· The labor Process debate

· Work place control and resistance

· Industrial conflict and industrial relations

• Organizational culture

· Organizational culture and strategic management

· Exploring organizational culture

· Evaluating concept of culture

• Human reliability

•Decision Making

· Decision making theories

· Decision making models

• Power and politics

· Types of power

· Gender discrimination

· Machiavellianism

	Recommended Books:

1. Finchan, R., & Rhodes, P. (2003), Principles of Organizational Behaviour, 3rd Oxford.

2. Noe, R., Hollenbeck, J. Gerhart, B., & Wright, P. (2006), Human Resource Management, 5th ed., McGraw Hill.

3. Newstrom John W. (2007), Organizational Behaviour, (12th Ed), McGraw Hill.

4. Luthan Fred, (2005), Organizational Behaviour, McGraw Hill Inc.

5. Robins, Stephen, (2005), Organizational Behaviour, McGraw Hill Inc.

6. Organizational behavior: An  Introductory text by Buchanan & Huczynski




	
	Waves and Oscillations
	2 + 1

	Prerequisite:  None

	Course Outline:

· Work & Energy:

Work done by a constant force, scalar product of two vectors, work done by a varying force, kinetic energy and work energy principle, 

· Conservation of Energy:

Conservative and non-conservative forces, potential energy, mechanical energy and its conservation, law of conservation energy, gravitational potential energy and escape velocity, power

· Oscillations & Waves

Oscillation of a spring, simple harmonic motion, energy in the simple harmonic oscillator, simple harmonic motion related to uniform circular motion, the simple pendulum, damped harmonic motion and vibration resonance, characteristics of wave motion, waves types, energy transported by waves, wave equation, principle of super position, reflection, refraction, diffraction, and standing wave.  

· Sound waves and Acoustics :
Characteristics of sound, Mathematical Representation of Longitudinal waves, intensity of sound: Decibels, Sources of Sound: Vibration Strings and Air Columns, Quality of sound and Noise: superposition, Interference of Sound Waves : Beats, Doppler’s Effect, Shock Waves and Sonic Boom, Applications: Sonar, Ultrasonic and medical imaging

Lab Outline
From course contents.

	Recommended Books:

1. Physics for scientist and engineers by Douglas C. Giancoli, Prentice Hall, Latest edition.  


	
	Impact of Technology on Society
	3 + 0

	Prerequisite:  English-I

	Course Objective: 
This humanities course has been included in the program to introduce the element of context and diversity in the program. The purpose of this course is to develop an awareness of the influence of technology on the development and direction of civilization.

	Course Outline: Introduction, definition of Technology and related terms

Handouts: 

· Can Technology Be Defined?, Definitions of Technology, Reading: Developing a Technological Vocabulary, 
· Reading :What May Happen in the Next Hundred Years, 

· Reading : United States Technology Transfer, 

· Kranzberg’s Laws: Is Technology Neutral?

· Reading: Social Response to Technological Change: Breakthroughs and Risk, Understanding our past to better understand our future.

· Reading: Information and Telecommunications Technologies, Changing Workforce and Career Planning

· Reading: Manufacturing and Production Enterprises, Technology and Environment

· Reading: Environmental Issues

· Impacts of Technology on Social Institutions, Education and Technology

· Reading: The Stability of Traditional Social Institutions

· Global Population and the Role of Technology

· Bio-Technology and Genetic Engineering

· Text Reading: Developments in Genetic Engineering

· Technology and our Future

· Reading: The Technologist: Responsibility for the Future of Technology.

· Ergonomics and health hazards

	

	
	Introduction to Business & Marketing
	3 + 0

	Prerequisite: None

	Course Outline:

· Business

Introduction, Overview and scope of business, the Evolution and emergence of management thoughts, management functions, planning concepts, objectives, strategies and policies, decision making, staffing, principles of selection, performance and career planning, leading, motivation, leadership and communication, controlling the system and technique of controlling, management and society, future perspectives in business and management.

· Marketing

Introduction: Marketing in Changing World: Creating Customer Value and Satisfaction, Strategic Planning and the Marketing Process, Global Marketing Environment; Marketing Research and Information Systems, Consumer Markets and Consumer Buyer Behavior, Business Markets and Business Behavior; Marketing Segmentation, New Products Development and Product Life-Cycle Strategies; Pricing Products: Pricing Considerations and Approaches, Pricing Strategies Distribution Channels and Logistics Management, Retail and sales management, Advertising Fundamental, Direct and Online Marketing; Competitive Strategies: Building Lasting Customer Relationships 



	Recommended Books:

1. Philp, Kotler and Gary Armstrong: Principle of Marketing, McGraw Hill, Co.

2. William J. Stanton: Fundamental of Marketing, Etzel, and Walker McGraw Hill

3. Stephen Robins, Mary Coulter: Management. 

4. McFarland: Management : Foundation and practices

5. Robert M Fulmer: The New Management 


	
	Programming Principles and Applications
	3 + 1

	Prerequisite:  Introduction to Computing

	Course Outline:

Introduction to C++, basic structure of C++, variables, single & Multidimensional arrays, string, for, while, do-while, conditional statement (if, switch, question mark operator), functions, structures, introduction to classes. Introduction to Operating Systems, DOS, Linux, Windows, X-Windows, Introduction to Telecommunication Software

Lab Outline:

Implementation using simple programs for basic arrays, single-dimensional arrays, two dimensional arrays, algorithm implementations, using for, while do while, using different conditional statement, using functions, using structures, Introduction to object and classes. Familiarity with various Operating Systems including DOS, Windows, Linux.

	Recommended Books:

1. Robert Lafore, “Object-Oriented Programming in C++,” Fourth Edition, 2002, Prentice Hall, ISBN: 0672323087

2. Telecommunication Software manuals


FOUNDATION COURSES
	
	Microcontrollers & Embedded Systems
	3 + 1

	Prerequisite:  None   

	Course Outline:

Introduction to  Embedded Software and hardware,  Meaning of Real-Time  and Multitasking, application of embedded systems in telecommunication, data  representation,  C for embedded systems,  a programmer’s view of  computer organization,  Mixing C and Assembly, Input output programming, Concurrent software, Scheduling, Memory Management, Shared memory, System Initialization, RISC and SISC micro-controllers, Micro-controllers interfacing.


	Recommended Books:

1. Fundamentals of Embedded Software, Latest/E by Daniel W. Lewis, Prentice Hall

2. 8051 Microcontroller and Embedded Systems,  Latest/E By Mazidi & McKinlay

Reference Books: 

1. Embedded Design with the PIC18F452, latest edition by Peatman


	
	Electrical Circuits
	3 + 1

	Prerequisite:  None

	Course Outline:

DC Circuits, KCL, KVL, Network Theorems, Mesh and Nodal Analysis, Step response and transients. RC, RL and RLC circuits, Phasor diagram solution of AC circuits. Power in 1- and 3-phase AC circuits. Magnetic circuits. Electrical and electronic materials. 

Lab Outline
From course contents.



	Recommended Books:

1. Electrical Engineering: Principles and Applications, Latest/E by Hambley 


	
	Electronic Devices and Circuits
	3 + 1

	Prerequisite:  Electrical Circuits

	Course Outline:

Diodes: reverse bias characteristics – Zeners and avalanche behavior

Diodes: rectification – ac to dc conversion, filtering, figures of merit

Diodes: I-V characteristics,

Diode circuits: clamps, doublers, Signals, conventions, amplification and biasing. 

Power supply design, linear and switching regulators. 

BJT: structure, I-V characteristics, BJT: large and small signal models, biasing and amplifier stages, Models: regions of operation, large/small signal equivalent circuits, biasing, small and large signal behavior, temperature behavior, special purpose. 

FET, JFET structure biasing etc.

MOSFET devices: four terminal devices, I-V characteristics

MOSFET structure and relation to regions of operation, I-V equations, channel modulation, substrate bias and sub threshold behavior.

MOSFET biasing for amplification, as a current source, use of ‘active’ loads.

MOSFET inverters, complementary MOSFETs.

MOSFET small signal operation, SS models, equivalent models, amplifier, operational 

Amplifier and oscillators their application, structure, biasing using common source, Differential amplifier stage: configuration, biasing, SS models, extension to active

Lab Outline:

The emphasis is first on understanding the characteristics of basic circuits including resistors, capacitors, diodes, and bipolar and field effect transistors. The students then use this understanding to construct more complex circuits such as rectifier circuits and power supplies.


	Recommended Books:

1. Principal of electronic devices by Floyd and Malvino 


	
	Data Communications
	3 + 1

	Prerequisite:  None

	· Introduction

· Introduction to Data Communications

	· The Internet communications model

· OSI Reference Model


· TCP/IP Protocol Architecture

	· Analog and Digital Transmission

· Frequency Domain Concepts

· Time Domain Concepts

· Distinction between Data and Signals

· Transmission Impairments



	· Transmission Media

· Guided Transmission Media

· Wireless Transmission 

· Wireless Propagation

· Line of Sight Propagation

	· Signal Encoding

· Digital Data, Digital Signals

· Digital Data, Analog Signals

	· Signal Encoding

· Analog Data, Digital Signals

· Analog Data, Analog Signals

	· Digital Data Communication Techniques

· Synchronous Communication & Asynchronous Communication 

· Error Correction

· Error Detection

	· Data Link Control

· Flow Control

· Stop and Wait Flow Control

· Error Control

· Stop and Wait ARQ

· Go-back N ARQ

	· Data Link Control

· Error Control

· Selective Reject ARQ

· High Level Data Link Control (HDLC) protocol

	· Multiplexing

· Frequency Division Multiplexing

· Synchronous Time Division Multiplexing

· Statistical Time Division Multiplexing

	· Spread Spectrum

· Basic Concept

· Frequency-Hoping Spread Spectrum

· Direct Sequence Spread Spectrum

	· Circuit Switching

· Circuit Switching Concepts

· Circuit Switching Networks

· Control Signaling in Circuit Switching Networks

	· Packet Switching

· Packet Switching Principles

· Datagram 

· Virtual Circuits

· Packet Size

· Comparison of Circuit Switching and Packet Switching

	· Routing in Switched Networks

· Routing in Circuit Switching Networks

· Routing in Packet Switching Networks

	· Local Area networks

· Topologies and Transmission Media

· LAN Protocol Architecture

Lab Outline:

From course contents



	Recommended Books

Text book: 

1. Data Communications, 7th edition, William Stallings, Prentice Hall

Reference books: 

1. Computer Networks, 4th Edition, Andrew Tanenbaum, ISBN: 0-13-038488-7

2. Data Communications and Networking, Behrouz A. Forouzan, 2nd Edition. 



	
	Digital Systems
	3 + 1

	Prerequisite: None

	Course Outline:

Introductory concepts, number systems, Logic gates and Boolean algebra, Combinational logic circuits, Flip Flops and related devices, Digital arithmetic circuits, counter and registers, MSI Logic circuits

Lab Outline:

Basic logic gates; hardware implementation of combinational circuits, hardware implementation of sequential circuits such as flip-flops, registers, shift registers, counters: MUX/DEMUX, encoder/decoder, arithmetic logic unit (ALU), implementation of logic circuits using SPLDs; project solving a real-life problem.

	Recommended Books:

1. Digital systems principles and applications latest edition by Tocci

2. Digital Fundamentals latest edition by Floyd. 




	
	Signals and Systems
	3 + 1

	Prerequisite: Calculus and Analytical Geometry  

	Course Outline:

Introduction, Time-Domain Representations for Linear Time-Invariant Systems, Fourier Representations for Signals and Linear Time-Invariant Systems, Applications of Fourier Representations and Mixed Signal Classes, Application to Communication Systems,
Representation of Signals Using Continuous-Time Complex Exponentials: The Laplace Transform, Representation of Signals Using Discrete-Time Complex Exponentials: the z-Transform, Application to Feedback Systems


	Recommended Books:

1. Haykin, Van Veen: Signals and Systems, Latest Edition by Haykin and Van Veen

2. Reference Book: Signals and Systems by Openheim



	
	Introduction to Fields, Waves and Antennas
	3 + 0

	Prerequisite:  Waves and Oscillations, Calculus & Analytical Geometry

	Course Outline:

Vector Analysis, Co-ordinate systems, Transformations between Coordinate Systems, Gradient of a Scalar Field, Divergence of a Vector Field, Divergence Theorem, Curl of a Vector Field, Stokes’s Theorem, Laplacian Operator, Electrostatics- Maxwell’s Equations,  Coulomb’s, Gauss’s Law , Poisson’s Equation,  Electric Boundary Conditions, Magnetostatics- The Biot–Savart Law, Maxwell’s Magnetostatic Equations, Gauss’s Law for Magnetism,  Amp`ere’s Law  Magnetic Boundary conditions,  Maxwell’s Equations for Time-Varying Fields, Faraday’s Law, Boundary Conditions for Electromagnetics, Plane-Wave, General Relation between E and H , Wave Polarization, Radiation and Antennas- The Short Dipole, Antenna parameters, Half-Wave Dipole Antenna,  Directivity of λ/2 Dipole, Radiation Resistance of λ/2 Dipole, Quarter-Wave Monopole Antenna, Dipole of Arbitrary Length, Effective Area of a Receiving Antenna, Friis Transmission Formula, Radiation by Large-Aperture Antennas, Rectangular Aperture with Uniform Aperture Distribution,  Antenna Arrays., Antennas for mobile communications. 



	Recommended Books:

1. Fawwaz Ulaby, Fundamentals of Applied Electromagnetics, Prentice Hall, 2006, ISBN: 0-13-241326-4

2. Mathew Sadiku, “Elements of Electromagnetics”, Oxford university press, Latest edition

	
	Introduction to Telecommunication Systems
	3 + 0

	Prerequisite:  Data Communications

	Course Outline:

Part-1 : RF Fundamentals

The structure and composition of modern integrated Telecommunication systems and Networks, Structure of PSTN, PLMN and basic Telecommunications nomenclature, Electromagnetic spectrum and classification of frequencies into bands for various applications including HF, VHF and UHF communications, Radio, Television, Satellite, Radar, GSM, CDMA , Avionics ( ILS, HF comm., VOR, NDB etc), frequency and wavelength, inter-modulation frequencies and applications, linear and non linear mixing of signals,  addition and subtraction of absolute and relative dB levels, Basic principles of Ionospheric communications, Amplifiers, Oscillators and analogue Filters, AM and FM modulation (time and frequency domain), wave propagation and tropospheric scatter, Telecommunications Receivers front end analysis (Examples from Radio, TV, Radar, Transponders), superhetrodyning, choice of Intermediate frequencies, ganging and tracking, tracking error, Image frequency rejection, spectrum analyzer and the superhetrodyne receiver, single and double conversion superhetrodyne.

Part-2 : Telecommunication Network Fundamentals

Communication protocols model concept, purpose and function of each layer, HDLC protocol and its variants-LAPD,LAPF,LAPM, Line codes used in Telecom Networks

	Recommended Books:

1. Miller  "Communication systems" 

2. Hioki Warren: Telecommunications

3. Freeman : Transmission Systems


	
	Transmission, Switching and Signaling
	3 + 0

	Prerequisite:  Analog & Digital Communications

	Course Outline:

Transmission systems overview including ISDN, PDH and SDH, EI and T1 Transmission systems, mapping of bits Transmission  Systems  including  PDH  and  SDH,  Synchronization,  routing  techniques,  Line Encoding Techniques (HDB3, 2B1Q), Types of Switching Review of switching technologies - Circuit,   Message   and   Packet   Switching,   Telecommunication   Network   (PSTN,   PLMN), Exchanges  Hierarchy,  Basic  Functions  of  a  Typical  Digital  Switching  Exchanges  (example taken from commercial systems such as  EWSD, AXE,  SYSTEM12 etc), SPC, Software Structure of SPC  Digital Switches,  Software  Life  Cycle,  Telecommunications  Traffic  characterization and  models  including  characterization  of PABX  and  Public  exchange  traffic,  GOS,  BHCA,  Network  Traffic  Load  and  Parameters, Blocking  Probabilities,  Modeling  Switching  Systems,  Incoming  Traffic  and  Service  Time Characterization,   Blocking   Models   and   Loss   Estimates,   Delay   Systems,   Time   and   Space Switching,  T-S-T  and  S-T-S  Systems  and  its  variations, rationale and applications,  Numbering  Plans,  Routing  Tables, Charging  Plans,  Call  detail  recording(CDR),  numbering  plans,  Classifications  of  Signaling Systems,  Channel  Associated  Signaling  (CAS)  and  Common  Channel  Signaling  (CCS)  ITU's Common Channel Signaling System # 7 (CCS7 Or SS7), - protocol Architecture mapping with OSI model, MSU, LSSU, and FISU, Global title translation, ISUP and TUP protocol maps, Case Study of FMM on Call Scenarios such as prefix Analysis and task element definition(PATED), isolation of condensed prefix(CPX), DNEU and Index, LSIF, TRA and Private Access Resource Management. ISDN Implementation in Commercial Exchange. Introduction to VoIP.  H.323 and SIP implementation. Overview of SIGTRAN. 



	Recommended Books:

1. Freeman : Telecommunications Networks

2. Belemey : Digital Telephony

3. R. Manterfield : Telecommunication Signaling, IEEE Press

4. M.T. Hills: Telecommunication Switching Principles


MAJOR COURSES
	
	Analogue & Digital Communications Systems
	3 + 1

	Prerequisite:  Signals & Systems

	Course Outline:

Introduction  to  the Communication  Model,  Essential  BW  of  signal,  Shannon's  equation, Distortion  and  equalization  (With  a  brief  introduction  of  Fourier  analysis,  convolution and correlation concepts), linear modulation (AM and its types), Exponential 

Modulation,  Demodulation  and  detection  techniques,  Transmission  BW  for  AM  &FM signals,  Pre-emphasis  and  de-emphasis  circuits, Fundament concepts of probability and random processes application , Noise and its treatment, SNR of AM and FM systems, Significance   of   Digital   Communication,   Base   Band   Modulation, 
Analogue To Digital Conversion, Sampling Theory and Its Application, Quantization and 

Its    Types    (Uniform    and    Non-Uniform    Quantization),    Pulse    Code    Modulation, Differential  PCM,  Delta  Modulation,  ADPCM,  PCM  Pulse  -  Shaping,  Inter-Symbol Interference (ISI),   Equalization,   Synchronization,   Basic   Detection   Theory   and   Optimum Receiver  Design,  Multiplexing,  TDM,  FDM,  T-1  Systems  and  Hierarchy,  E-1  Systems Hierarchy,  Digital  Modulation  Techniques,  Amplitude  Shift  Keying  (ASK),  Frequency Shift Keying (FSK), and Phase Shift Keying (PSK, DPSK, DEPSK, QPSK), Differential Encoding   and   M-Ary   Signaling,   Performance   of   Binary   and   M-Ary   Signaling, Performance  comparisons  of  modulation  schemes,  Forward  Error  Correction  Codes, Error Correction, Block and convolutional encoding, Viterbi decoding

Lab Outline: 

Following  the  theoretical  guidelines  do  the  practical  for  various  analog  modulation schemes   and   other   techniques   such   as  AM,   FM,   and   Angle   modulation   and   their waveform  generations  through  circuits/modules  etc.  Example of performance comparisons   of   linear   modulation   schemes   based   on   SNR   calculations   and   an investigation into the noise characterizations. 

Following the theoretical guidelines do the practical for various modulation schemes and other techniques such as PCM, Delta modulation, PSK, DPSK and QPSK etc. An design example to do performance comparisons of various modulation schemes based on bit error rate calculations or 

PSD plots. 

It is recommended that simulation software such as MATLAB should be used to demonstrate basic principles and processes.



	Recommended Books:

1. B. Sklar, Digital Communications, 4 th Edition, 2003, Prentice Hall ISBN: 

2. L. W. Couch II, Digital and Analog Communication Systems, 6 th Ed. 2003. ISBN: 0135990289. 

3. S. Haykin, Communication Systems, Latest Edition, ISBN: 

4. Hioki Warren, Telecommunication Systems, Latest Edition.


	
	Wireless Communications
	3 + 0

	Prerequisite:  Analogue and Digital Communication Systems

	Course Outline:

Evolution of Wireless Communications, Wireless communications principles, Wireless standards and KPI’s, Outdoor propagation models, Fading channels, Overview of Fading channel models (Rayleigh, Ricean etc.). Fading channel characterization. Jitter and ISI, Point-to-point communication: transmission, reception, detection, diversity and channel uncertainty; Cellular systems: multiple access techniques; Satellite Communications and its link budgets. Types of satellites; Microwave links; Capacity of wireless channels, Overview of compression techniques & channel coding http://www.eecs.berkeley.edu/~dtse/Chapters_PDF/Fundamentals_Wireless_Communication_chapter6.pdf Spatial multiplexing; Capacity and multiplexing architectures; multiuser communication. Wireless networks and associated technologies. 



	Recommended Books:

1. T. S. Rappaport, Wireless Communications: Principles & Practices, 2nd Edition, Prentice Hall, 2003 

2. A. Molisch, Principles of Wireless  Communications, Latest Edition, IEEE Press,  


	
	Telecommunications Networks and Protocols
	3 + 0

	Prerequisite: Data Communications

	Course Outline:

Review of OSI seven Layer model and the purpose and function of each layeras applicable to the chosen technology, e.g, Narrowband   Integrated Services Digital Network,   Basic and Primary rate access  in terms of ISDN Overview, standards, applicable KPI’s, architecture and   applicable protocols,  covering  ISDN Overview,  standards,  Physical, data  Link  and  Network  Layer  aspects,  Protocol analysis based on ITU-T.

Lab Outline: Use of Actual hands-on and Simulation software such as OPNET, MATLAB and Specialised signaling software


	Recommended Books:

1. ISDN and Broadband ISDN with ATM and Frame Relay (4th Edition)


	
	QoS in Telecommunication Systems
	3 + 0

	Prerequisite:  Telecommunication Networks and Protocols

	Course Outline:

KPI’s for Frame Relay and ATM, Leaky bucket algorithm, Frame mode bearer service, FECN, BECN, committed information rate, Discard enable, likely user perception, information exchange unit, station busy signal, normal completion rate, service being analyzed, disconnection reliability, min outage, recorded voice announcement, injected data, routing speed, routing reliability, long distance switch, encoding overhead, call completion rate, data error rates, handling overhead, packet latency, trunk group, call attempts, data transmission protocol, echo cancellers, service interruptions, user concerns, connection quality, evaluative concepts


	Recommended Books:

1. Recommended Book: William C. Hardy, “QoS Measurement and Evaluation of Telecommunications Quality of Service”, Wiley, Latest Edition

2. Quality of Network Service by Black.

3. ISDN, Broadband ISDN with ATM and Frame Relay by William Stallings.



	
	Modern Telecommunication Systems
	3 + 0

	Prerequisite:  None

	Course Outline:

To introduce the student to Modern Telecommunications systems. 

Topical Outline: 
This course has been designed to be offered as an integrated course covering any of the following two areas of Telecommunications :

· Optical Communication systems

· Satellite Communication systems

· Cellular communication systems.

· Telecommunication systems for Aviation  or Marine Applications

· Microwave Communication systems based on Waveguide technology

· VoIP Telephony based on H.323 and SIP platforms

· Spread Spectrum Communication and CDMA based systems

· TMN

· Multimedia Systems

· Broadcast Systems.

· Software defined Radio

· WiFi/Wimax/Bluetooth

· Wireless Sensor Networks.

· SCADA and Telemetry Systems



	Recommended Books:

1. Hioki W : Telecommunications

2. Basic Television by Grob 

3. Radar Systems by Skolnik 

4. Modern Electronic Communications by Miller Telecommunications by Warren Hioki 

5. Optical fiber communications by John Senior 

6. P. Zeimer, Introduction to spread spectrum communications, Wiley, 2002 



	
	Tele-traffic Planning and Management
	3 + 0

	Prerequisite:  Probability and Statistics

	Course Outline:

Review of probability distributions, PDF and CDF development and applications for Telecommunication systems, Traffic characterization, Loss and delay traffic scenarios, Traffic tables and Traffic provisioning and planning case studies for both private and Public based Telecommunication Networks.

Introduction: Basic concepts, Poisson process, Markov processes, Birth-death processes Purpose of Teletraffic Theory, Teletraffic models, Classical model for telephone traffic, Classical model for data traffic. Modeling:  Telecommunication  networks,  Traffic measurements, Traffic variations, Traditional modeling of telephone traffic, Traditional modeling of data traffic, Performance analysis: Simple Teletraffic model, Poisson model, Erlang model,  Markov chains, Collection of data, Statistical analysis. Network  planning  and  dimensioning

	Recommended Books:

1. Freeman : Telecommunications Networks

2. Belemey : Digital Telephony

3. Cole : Telecommunications



	
	Telecom Management
	3 + 0

	Prerequisite: None

	Course Outline:

Principle of telecom planning and management, Telecom strategic planning, system planning process, Business planning process, Business planning and revision, feasibility analysis, financial evaluation techniques, forecasting, RFP’s, Selection of services and equipment, evaluation of telecom cost control, contracting and outsources, sizing and optimizing, Business modeling,  operation, planning and execution, Telecom project management, managing telecom security  

	Recommended Books:

1. The Irwin handbook of telecommunications management by James Harry Green McGraw-Hill, ISBN: 0071370587 3rd Edition. By Kundan Misra

2. TMN M 3000 Series recommendations of ITU

3. OSS for telecom networks  


	
	Principles of Management
	3 + 0

	Prerequisite: Organizational Behavior

	Course Contents:

Introduction, overview and scope of discipline, The evolution and emergence of management thought, Management functions, Planning concepts, objectives, strategies and policies, Decision making, Organizing; departmentalization, line/staff authority, commitments and group decision making, Staffing: principles of selection, performance, career planning, Leading: Motivation, leadership, communication, Controlling: the system and process and techniques of controlling, Management and Society: future perspective

	Recommended Books:

1. Stephen P. Robins, Mary Coulter: Management

2. H. Koontz Odonnel and H. Weihrich: Management

3. Mc Farland: Management: Foundation and Practice

4. Robert M. Fulmer: The New Management


	
	Telecom Management Networks
	3 + 0

	Prerequisite:  None   

	Course Outline:

Introduction to TMN, TMN interface Specification Methodology, Enhanced Telecommunication Operations Map (eTOM), Managing Next generation Networks, Generic Network Information Model, Management Services, Management Services, Management capabilities at the F Interface, Simple Network Management protocol (SNMP), common management interface protocol (CMIP, X.700), Enterprise NMS Architecture, Hierarchical Approach to Network Management. 

	Recommended Books:

1. Principles of Telecommunication traffic Engineering, IEE, Peter Peregrinus Ltd., Revised 3rd Edition, 1988 by G.H. Higginbottom
2. Performance Evaluation of Communication Networks, Artech House, Inc., Boston 1998, by A. Olsson, et al.
3. Understanding Telecommunications 1, Ericsson Telecom, Telia and Student literature, Lund 1997 PLANITU Teletraffic Engineering and Planning, Vol. 1-6,
4. International Telecommunication Union, November 1994 T.G. Robertazzi:
5. Planning Telecommunications Networks, IEEE Press, New York 1999, CCITT Handbook,
6. General Network Planning, ITU, Geneva 1983 CCITT Handbook,
7. Local Network Planning, ITU, Geneva 1979


	
	E-Business Management  
	3 + 0

	Objective: 
The aim of this module is to understand the growing importance of E-business in everyday business. The main objectives of this module are to learn and apply the models of E-business in electronic market places and realise the importance of E-business in wireless world. Another important objective of this module is to have a thorough understanding of the principles of E-banking, usage of electronic payment systems and E-business security.

	Course Outline:

Introduction to the E-Business Management, Types of organizations and products from E-Business point of view, E-commerce v/s E-Business, E-Commerce models from Transaction point of view (e.g. B2B, C2C, G2G, E2E, P2P etc), E- Market places, E- auctions & E-bartering, E-tailing, E-insurance, Online stock-trading, E-banking, Cyber-mediation & Hyper-mediation, Issues in E-tailing, Consumer behavior & Mass-marketing in E-business, Advertising strategies, Online Viral & Biometric Marketing, E-Supply Chain: RFID & RUBEE,  C-Commerce & Group-ware, EDI, E-Governance, E-Voting, E-learning, Edutainment, E-books, Ebrary & Digital Library, M-Commerce & WWAN, Wireless wallets, M-Commerce & WWAN, Wireless wallets, L-commerce, Smart Homes, cars & associated applications, Types of E-auctions, Double & reverse auctions, E-security & E-crimes, Honey-net & Honey-pot, Digital payment systems, fraudulent & virtual cards, E-checking, E-billing & E-identification, E-CRM, Future of E-CRM, Speedy Deliveries, Global EC & E-strategy, Compliance Issues in EC, IP Law, Web 2.0 Environment, Virtual Communities, You-Tube, Web 3.0, How to start your own E-business,  Future of EC and EC job market  for Telecom personnel.

	Recommended Books:

1. Turban, E. (2008), Electronic Commerce: A Managerial Perspective, ISBN: 0132243318, Prentice Hall, USA.


	
	Telecommunication Standards & Regulations
	3 + 0

	Prerequisite:  Introduction to Telecommunication Systems

	Course Outline:

Categorizing the Environment at a National, Regional and International Level. The Elements that affect the behaviour of Telecommunication Organizations at a National Level. The 10 major goals that drive large companies. Politics versus technology. 

The Rules, the Skills and the Players in the Standardization Game: A snapshot of the International  Standards Structure. The Skills required participating in the Game. The role of the United Nations and of  ITU. The Standards Setting Process, the past, the present and the future. The difference among Policy, Recommendations, Standards and Regulation. The Pakistani Policy, Standards and Regulatory Environment. The old PTT Model. Changes to Pro-competitive models. Managing Change.

The Regulatory Process: Why Regulate? What to Regulate? How to Regulate? The main elements of a Regulatory System. The general goals of regulation Universal Services, the specific goals of Regulatory body in Pakistan. How to ensure that the Regulatory Authority succeeds or fails?

The Technology and Services of the Environment: Services as “Distributive, Centralized Interactive and Communicative”. The elements of Wire line and Wireless delivery platforms. The relative advantages and disadvantages of Wireless versus Wire line. Examples of Wire line and Wireless technologies. The impact of Satellite technologies and in particular of LEO systems. Technical and Logistical Factors in Satellite Use. Strategic Planning in Satellite Development. The LightSat Alternative. Future Trends. Case Studies in Satellite Policy.

Spectrum Management: The role of Scarcity in Spectrum Management, Licensing and Regulation. International Spectrum Allocation.
Inter Connect: What is Interconnect? The 5 objectives of interconnection policy. Why are regulators involved in Interconnect? The three types of Interconnection. The generic regulatory issues associated with decision making. Setting the level of Interconnect charges. The components of Interconnect Regulatory issues. An illustrative Regulatory framework for interconnection of computing carriers. 

Technical Regulation and Compliance Approval of CPE: General aspects of technical regulation in Pakistan. General aspects of technical standards about customer premises equipment (CPE). General aspects of compliance approval. Permit process and PTA accredited test houses. Permit variations and the consequences of non-compliance. Application for a permit. Statement of compliance. Compliance folder. Equipment labeling. Permit document.



	Recommended Books:

1. Kenndy C.H. and Paster M.V. “An Introduction to International Telecommunication Law”, Artech House, ISBN 0-89006-835-6.

2. Frieden R. “International Telecommunication Handbook” Artech House, ISBN: 089006568

3. International Telecommunication Union Handbook of Standards, www.itu.org. 


APPENDIX-A
NCRC (Telecommunication Systems)
Committee Composition
	Committee Convener:
	Prof. Dr. Muhammad Khawar lslam

	Committee Secretary:
	Dr. Noor Muhammad Khan

	Program Quality Assurance:
	Prof. Akbar Rahmatullah




NCRC (Telecommunication Systems)
Technical Sub-Committees Composition

Technical Sub-committee-1 Composition: General Introduction courses

Dr. Madad Ali Shah - Convener

Prof. Akbar Rahmatullah

Dr. Muhammad Shafiq

Dr. Noor M. Khan

Dr. Muhammad Amin

Technical Sub-committee-2 Composition: Foundation courses

Dr. Muhammad Shafiq - Convener

Dr. Noor M. Khan

Brig. (R) Hamayun Shah

Engr. Sherjeel Farooqui

Prof. Dr. M. Khawar Islam

Prof. Akbar Rahmatullah

Engr. Shah Jahan Khattak

Dr. Muhammad Amin

Dr. A. H. S. Bokhari

Engr. Haider Ejaz

Technical Sub-committee-3 Composition: Major Courses

Prof. Akbar Rahmatullah - Convener

Prof. Dr. M. Khawar Islam

Dr. Noor M. Khan

Engr. Shah Jahan Khattak

Dr. Madad Ali Shah

Dr. Bilal Ahmad Alvi

Engr. Haider Eijaz

Technical Sub-committee-4 Composition: Management Courses

Dr. A. H. S. Bokhari - Convener

Dr. Madad Ali Shah

Mr. Ahmed Kamal

Mr. Abdul Waheed Umrani[image: image2.png]
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Abbreviations Used:


NCRC.	National Curriculum Revision Committee


VCC.	Vice-Chancellor’s Committee


EXP.	Experts


COL.	Colleges


UNI.	Universities


PREP.	Preparation


REC. 	Recommendations


LI          Learning Innovation


R&D	Research & Development Organization


HEC	Higher Education Commission
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