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Dr. Arslan has received his PhD. degree in 1998 from Southern Methodist University (SMU), Dallas, Tx. From January 1998 to August 2002, he was with the research group of Ericsson Inc., NC, USA, where he was involved with several project related to 2G and 3G wireless cellular communication systems.  Since August 2002, he has been with the Electrical Engineering Dept. of University of South Florida. In addition, he has worked as part time consultant for various companies and institutions including Anritsu Company, The Scientific and Technological Research Council of Turkey- TUBITAK, Lecroy, and XG technologies.

Dr. Arslan’s research interests are related to advanced signal processing techniques at the physical and medium access layers, with cross-layer design for networking adaptivity and Quality of Service (QoS) control. He is interested in many forms of wireless technologies including cellular radio, wireless PAN/LAN/MANs, fixed wireless access, aeronautical networks, underwater networks, in-vivo networks, and specialized wireless data networks like wireless sensors networks and wireless telemetry. The current research interests are on cognitive radio, femtocells, powerline communications, smart Grid, UWB, OFDM(A) based wireless technologies with emphasis on WIMAX and IMT-Advanced, TV-White space radio, co-existence issues on heterogeneous networks with emphasis on unlicensed bands, aeronautical (High Altitude Platform) communications, and underwater acoustic communications. He has served as technical program committee chair, technical program committee member, session and symposium organizer, and workshop chair in several IEEE conferences. He is a member of the editorial board for “IEEE Transactions on Communications “, “Wireless Communication and Mobile Computing Journal”, and “Journal of Electrical and Computer Engineering” by Hindawi Publishing Corporation. Dr. Arslan is a senior member of IEEE. 

Prerequisites:

Some background on communications systems and digital signal processing is needed to follow the course easily. EEL-6593 (Mobile and Personal Comm. Sys.) or EEL6534 (Digital Communications) would perfect preparations for this course. However, students who haven’t taken these courses should be able to follow the course with some communications and signal processing background. 

DETAILED DESCRIPTION

Due to their ability to provide high data rates for multimedia applications, multi-carrier modulation techniques are gaining a strong interest for wide area, local area, and personal area networks. A special case of multi-carrier modulation is orthogonal frequency division multiplexing (OFDM) that can overcome many problems that arise with high bit rate communication, the biggest of which is the time dispersion. OFDM has found applications in many wireless technologies including digital audio and video broadcasting in Europe, high-speed wireless local area networks (WLANs) standards in Europe (Hyperlan2) and USA (IEEE 802.11a/g/n). Recently, it has been applied to wireless metropolitan area networks (WMANs) for fixed and mobile wireless access (e.g. 802.16- 2004 for fixed and 802.16-2005 for mobile WiMAX), fourth generation cellular wireless with Long Term Evolution (LTE) and LTE Advanced, wireless personal area networks (WPANs) through multiband Ultrawideband, and wireless regional area networks (WRANs) through cognitive radio (IEEE 802.22). Therefore, understanding OFDM and related technologies is very important for those students who seek for a career in communications field, especially in wireless communications.

This course will cover the details of OFDM and OFDM based technologies. The targeted students are graduate students as well as non-degree seeking engineers that are working in wireless communications area in local companies.  The course will include the following topics:

· Equalization in broadband communication systems

· Multicarrier systems and orthogonal frequency division multiplexing (OFDM)

· OFDM system design issues

· OFDM receiver design and digital baseband receiver algorithms

· OFDMA

· Scheduling in OFDMA
· Single carrier FDE
· Single carrier FDMA, DFT-spread-OFDMA

· Orthogonality issues in OFDM 

· OFDM impairments and their effects in the system, and handling these impairments

· Future of OFDM based waveforms

· Adaptive OFDM(A) design, Cognitive OFDM

· Hybrid waveforms

· Simulation of OFDMA based systems

· OFDM based standards (LTE, WiMAX, WiFi, 802.22, multiband UWB)

GRADING: 

Grading will be based on class participation, homework, and final exam. 

Class Participation: %10 (includes student presentations)
Homework: %20 
Final exam: %70 
Optional: Students can also choose project option (instead of exam option). If the project option is selected, the student is required to develop an outstanding project that will lead to a conference or journal paper. At the end of the semester, if a very high quality project is not developed, student can switch back to exam option with the approval of the instructor. 

Course Hours: Wednesday: 2:00 to 4:45 pm
Office hours: Wednesday 11:00 am to 2:00 pm
E-mail interactions: Note that there will be a discussion group created for the students of this class, and beyond the office hours, we will use e-mail system for discussing the issues, problems, papers, etc.
BOOKS & REFERENCES

We will not be using a specific text book for the course.  The related references will be provided by the instructor. The lecture slides will be provided to the students through myUsf (blackboard).
Some topics that will be covered:

· Background and quick review of wireless channel
· Time domain equalization (MLSE, DFE, other linear equalization techniques)

· Frequency domain equalization 
· Orthogonality and interference in communication systems

· Introduction to OFDM and Multi-carrier Modulation

· Impact of CP
· ICI and ISI handling

· Advantages of OFDM

· Applications of OFDM

· Critical Problems in OFDM

· OFDMA uplink ranging

· Spectral shaping in OFDM

· Channel estimation (time, frequency) and tracking

· Synchronization (time, frequency, phase)

· Interference in OFDM(A) – self interference, narrowband interference, co-channel interference, adjacent channel interference, inter-modulation products

· Scheduling in OFDMA

· OFDM parameters estimation

· Cyclic features of OFDM

· OFDMA versus SC-FDMA

· Multicarrier CDMA

· SC-FDE

· Hybrid waveform design, hybrid multiple accessing design

· Impairments

· IQ impairments

· PA nonlinearities

· Phase noise

· Interference

· Doppler spread

· Frequency offset

· Coding and interleaving in OFDM

· MIMO OFDM, STC, Beamforming, SDMA, etc

· OFDM standards and design parameters

· Optimal OFDM system design for a given set of requirements

· OFDM for cognitive radio

· Adaptive OFDM (adaptive modulation, CP, carrier spacing, power, etc.)

· Scalable OFDM, fractional BW usage

· Pilot and preamble design for OFDM system

· Equalization in OFDM and SC-FDMA

· Coherent modulation versus differential modulation

· OFDM performance measurement techniques (testing and measurement of OFDM signals)

· LTE advanced

· Future OFDM based waveforms

· Duplexing in OFDM(A), TDD issues with and without synchronization

· Relays

· OFDM based femtocells

Note: In the event of an emergency, it may be necessary for USF to suspend normal operations.  During this time, USF may opt to continue delivery of instruction through methods that include but are not limited to: Blackboard, Elluminate, Skype, and email messaging and/or an alternate schedule. It’s the responsibility of the student to monitor Blackboard site for each class for course specific communication, and the main USF, College, and department websites, emails, and MoBull messages for important general information. 
