One Day On-Site Practical Implementation of IEEE-802.11 OFDM Radio Terminal: RF System and Digital Signal Processing Design
Presenter:  Mohamed K. Nezami, Ph.D, KI4CUA, Mohamed_k_nezami@ieee.org
Target Audience: Professionals such as engineers, graduate students, and wireless product developers.

This tutorial aims at presenting principles and techniques for designing and implementing WLAN RF transceivers.  The topics cover both RF system design and the digital signal processing algorithms involved in the transmission and reception of the OFDM signal.  Although the focus is on techniques for OFDM WLAN, the algorithms and design techniques presented in this tutorial are also applicable to other wireless systems.  This includes narrow and wide single modulated carrier and other OFDM based wireless systems. The tutorial will cover the following topics:

PART I: Receiver RF System Design.

· Brief introduction to some relevant sections of the IEEE802.11a standard: Preamble structure, frequency allocations, receiver and transmitter minimum specifications. FFT & IFFT parameters, coding rates, and acquisition/tracking strategies based on the existing preamble structure.

· RF receiver and transmitter design strategies: Direct conversion and low IF receivers, RF receiver and transmitter analysis example such as front-end design, ADC IF baseband design, AGC range and topology. Strategies to canceling some of the RF hardware impairments: DC offset, I/Q imbalance, and phase noise issues.  Brief overview of currently available commercial transceiver devices (RF-Micro Devices, Atheros, Envara, Agere , and Conextant).

· Receiver performance issues: ADC linearity performance, SNR performance issues, Baseband and near-zero IF issues, front-end LNA and mixer issues, TX/RX and diversity switch issues, and VCO and synthesizer phase noise and stability issues.

PART II: Receiver Digital Signal Algorithms.
· Baseband signal processing algorithms: ADC and decimator sample processing, DAC and interpolator sample processing, adjacent channel filtering and near-zero IF frequency fine translation.

· Burst acquisition algorithms: Short symbol preamble based frame detection. Short symbol preamble AGC and diversity detection. Short symbol preamble coarse symbol timing and coarse frequency acquisition.  Long symbol preamble based fine frequency and fine symbol timing estimation.  Long symbol preamble based channel estimation.

· Burst tracking algorithms: Channel tracking, carrier tracking, and ADC clock frequency tracking.

· Hardware impairments estimation and cancellation algorithms: DC offset estimation, and I/Q imbalances estimation. 

· Pre and Post FFT burst corrections: Frequency offsets, symbol timing errors, channel gain, channel phase, and I/Q and DC offset.

· WLAN MIMO signal Burst acquisition and tracking strategies.

PART III: Signal coverage and system design.

· All aspects of signal coverage,  signal radiation analysis, receiver and transmitter configurations, RF budgets link analysis, and interference assessment and treatment.

INSTRUCTOR BIOGRAPHY:  Born in Jordan, Dr. Nezami teaches part time and is also a Sr. Principal Electrical Engineer at the Raytheon Company in St. Petersburg Florida.  Dr. Nezami’s industrial experience has been in the area of developing and designing wireless radios. He has a Ph.D. from Florida Atlantic University (2001) and both M.S. and B.S. in Electrical Engineering from the University of Colorado (1988 and 1991). Dr. Nezami also performs commercial application consulting in areas such as physical layer design and analysis, modem signal processing, RF system design, RF circuit designs (DC-5GHz), and power amplifier linearization-signal processing & RF system design and testing, and short technical courses in WLAN, linearization, synchronization, and RF system design.
