SYLLABUS

General Title and code of subject, ETR 597 — Wireless and mobile communication systems — 6 ECTS
information number of credits credits
Department Physics and Electronics
Program Master
Academic semester 2025 spring
Lecturer Assosiate Prof
Guliyev Mazahim
E-mail: mazahim.guliyev@gmail.com
Phone number: +994 55567 70 74
Lecture room/Schedule 11 Mehseti Street, AZ1096 Baku, Azerbaijan (Neftchilar campus),
room
Consultations Saturday 13:00 — 14:00
Course English
language
Type of the Major
subject
Textbooks and Textbooks:
additional 1. Wireless Communication —Andrea Goldsmith, Cambridge University Press, 2011
materials 2. William.C.Y.Lee,—Mobile Cellular Telecommunications-Analog and Digital Systemsl,
Second Edition, TataMcGraw Hill Edition ,2006.
3. Wireless communicationsl, Pearson Education, Principles and practice, Jan. 2018
4. Wireless Communications: From Fundamentals to Beyond 5G, 3rd Edition- Wiley, Nov.
2022
5. From GSM to LTE-Advanced Pro and 5G: An Introduction to Mobile Networks and Mobile
Broadband 4th Edition, Wiley, 2022
Teaching Lecture X
methods Group discussions at seminars X
Assessment Components Date/ Deadline Percent (%)
Activity At each lesson 5
Quizzes During the semester 4 times 20
Attendance At Each lesson 5
Midterm exam 30
Final exam 40
Final 100
Course This course provides the basics for the design and analysis of wireless and mobile communications
description systems. It covers aspects ranging from the wireless propagation channel, digital communications
theory, coding, to multiple access methods, frequency planning, and wireless standards. The course not
only provides the individual pieces for understanding and designing such systems, but also stresses a
holistic system view and shows how the different pieces are connected. The ultimate goal of this course
is to give students the ability to take a practically occurring problem, recognize the different challenges
to achieve the desired results, and design and analyze systems that meet the performance goals.
Course 1.To study the characteristic of wireless channel
objectives 2. To understand the design of a mobile system
3.To study the various digital signaling techniques and multipath mitigation techniques
4. To understand the concepts of multiple antenna techniques,MIMO
5. To analysis of current wireless standards, in particular 5G, survey of cutting edge wireless
technology for 5G and 6G, such as millimeter-wave systems(mmWave)
Learning The student should be able to:
outcomes 1. Characterize a wireless channel and evolve the system design specifications
2. Design a mobile system based on resource availability and traffic demands
3. ldentify suitable signaling and multipath mitigation techniques for the wireless channel and system
under consideration.
Rules Lesson organization

(Educational

General information on the subject will be provided for the students during lectures.



mailto:s.ganiyev@gmail.com

policy and
behavior)

Student’s knowledge on the previous topics will be evaluated and new topic will be explained by mins
of visual aids during seminars. Student’s knowledge level will be tested oraly and in written forms
before midterm and final exams. Submission of the individual works by the end of course is obligatory.
Attendance
Participation of students at all classis is important. Students should inform dean’s office about missing
lessons for particular reasons (illness, family issues and etc.). Students, missing more than 25% of
lessons, are not allowed to take the exam.
Lates
Those students who are late for lessons for more than 15 minutes are not allowed to participate at the
lesson. Despite this, the student is allowed to take part in the second part of the lesson.
Quizzes
Those students who have informed the teacher and the dean’s office about missing the quiz in advance
for particular reasons, are allowed to take the quiz next week.
Exams
All the issues related to the participation and admission to the exam are regulated by the faculty dean.
Topics of midterm and final exams are provided for the students before the exams. The questions of
midterm exam are not repeated in the final exam.
Violation of the rules of the exams
Disrupting the quiz and taking copy during midterm and final exams is forbidden. Quiz papers of the
student who do not follow these rules are canceled and the students are expelled from the quiz by
getting 0 (zero).
The rule for completing the course
In accordance with the University rules the overall success rate to complete the course should be 60%
or above. The students who failed the exam would be to take this subject next semester or next year.
Rules of conduct for Students
Disruption of the lesson and not following ethical norms during the lesson, as well as conduction of the
discussions by the students without permission and using mobile phones is forbidden.

= Attendance

Students who attend the whole classes will get 5 marks. for three absence student loses 1 mark.

= Activity

Students who will be active during discussion of past lessons and who will be solve

homework problems in a seminar will be awarded with one activity mark.

= Quizzes
There will be 2 quizzes examination during the semester. The quizzes will be announced in the
classroom two weeks before. Quiz is based on homework problems. The homework problems
will be selected from questions and problems in the end of each chapter. The number of
homework problems will be announced after finishing each chapter.

The students who able to pass midterm and first quiz with max points automatically get max
10 point for the second quiz.

This program reflects the comprehensive information about the subject and information about any changes will be

provided in advance.

Week Dates Subject topics Textbook/
(planned) Assignments
1 Wireless channels: Large scale path loss —Path loss models: Free Space and Two-
Ray models -Link Budget design —Small scale fading-Parameters of mobile
. . ; . [1] p.8-16
multipath channels —Time dispersion parameters
2 Wireless channels (Continues): Coherence bandwidth —Doppler spread & | [1] p.20-48
Coherence time, fading due to Multipath time delay spread —flat fading — | [1] p.54-68
frequency selective fading —Fading due to Doppler spread —fast fading —slow | [1] p. 72-106
fading [1] p. 110-132
3 Mobile architecture: Multiple Access techniques -FDMA, TDMA, CDMA —
Capacity calculations—Cellular concept-Frequency reuse -channel assignment- [2] p. 31-57
hand off-interference & system capacity-trunking & grade of service —Coverage [2] p. 76-85
and capacity improvement '




Digital signaling forfading channels: Structure of a wireless communication link,
Principles of Offset-QPSK, p/4-DQPSK, Minimum Shift Keying, Gaussian
Minimum Shift Keying, Error performance in fading channels, OFDM principle —
Cyclic prefix, Windowing, PAPR

[2] p. 113-146

[2] p. 153-155

5 Multipath mitigation techniques: Equalisation —Adaptive equalization, Linear and
Non-Linear equalization, Zero forcing and LMS Algorithms. Diversity —Micro [3] p. 216-240
and Macro diversity, Diversity combining techniques, Error probability in fading [3] p. 254-289
channels with diversity reception, Rake receiver p-
Quiz 1(Lecl-Lec4)

6 Multiple antenna techniques: MIMO systems —spatial multiplexing -System [3] p. 173-198
model -Pre-coding -Beam forming -transmitter diversity, receiver diversity- [3] p. 201-208
Channel state information-capacity in fading and non-fading channels [3] p. 222274

7 Quiz 2(Lec5-Lec6)

8 Mid term exam

9 GSM systems for mobile telecommunication: General packet radio service, [4] p. 384-422
EDGE technology, CDMA 2000- Wireless local loop- UMTS, Long term [4] p- 425-427
evaluation release (LTE), P-

10 Mobile satellite communication, Introduction to Mobile Adhoc Networks, Ultra- | [4] p. 565-588
Wideband communication Antenna arrays- MIMO CDMA, multiuser detection,
and NOMA [4] p. 596-600

11 LTE, LTE-Advanced- 3GPP and ITU resolutions and protocols. IMT-2000 | [5] p. 602-635
architecture and study groups. IEEE standars for mobile communication [5] p. 667-693

12 IMT 2020 (5G) architecture, mobile network capacity evaluation, Mobile IP — | [5] p. 454-488
DHCP — AdHoc- Proactive and Reactive Routing Protocols — Multicast
Routing- Vehicular Ad Hoc networks ( VANET) —MANET Vs VANET — | [5] p.501-605
Security

13 Mobile transport and application layer, Simulation work WAP — Architecture — | [5] p. 607-825
WDP — WTLS — WTP -WSP — WAE — WTA Architecture — WML

14 Recap of all covered material
Quiz 4(Lecll-Lecl3)

15 Final Exam




