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OFDM Wireless LANs: A Theoretical and Practical Guide is a seminal work by Heiskala Juha
and Terry Sams published in 2001. This comprehensive paperback offers an in-depth exploration of
Orthogonal Frequency Division Multiplexing (OFDM) technology as it relates to wireless local area
networks (WLANs). As wireless communication continues to evolve, understanding the principles
and applications of OFDM is crucial for professionals in the field of telecommunications, network
design, and related areas. This article will delve into the fundamental concepts presented in the
book, examining both the theoretical underpinnings and practical implementations of OFDM in
wireless LANs.

Overview of OFDM Technology

Orthogonal Frequency Division Multiplexing (OFDM) is a method of encoding digital data on
multiple carrier frequencies. It is particularly effective in mitigating the effects of multipath
propagation, which is common in wireless environments. By dividing the data into smaller sub-
signals that are transmitted simultaneously at different frequencies, OFDM increases data rates and
enhances spectral efficiency.

Key Advantages of OFDM

The authors highlight several advantages of OFDM technology:

1. Robustness to Interference: OFDM is less susceptible to interference and fading, making it ideal
for urban environments with multiple signal reflections.
2. High Spectral Efficiency: The orthogonality of sub-carriers allows for close spacing, maximizing
the use of available bandwidth.
3. Simple Equalization: The use of multiple sub-carriers simplifies the equalization process, as each
sub-carrier can be processed independently.
4. Flexibility: OFDM can adapt to varying channel conditions, making it a versatile choice for
different wireless applications.

Theoretical Foundations of OFDM

In their book, Heiskala and Sams provide a rigorous theoretical framework for understanding
OFDM. They delve into the mathematical principles that govern the technology, making it accessible
to both novices and seasoned professionals.



Mathematical Models

The authors present several mathematical models to explain how OFDM works:

- Fourier Transform: The foundation of OFDM lies in the Fourier Transform, which allows the
conversion of time-domain signals into their frequency-domain representations.
- Modulation Techniques: OFDM employs various modulation techniques, such as QPSK and QAM, to
encode data onto the sub-carriers.
- Channel Models: The book discusses different channel models, including the multipath fading
model, which is crucial for understanding how OFDM performs in real-world scenarios.

System Components

The authors break down the essential components of an OFDM system:

- Transmitter: The transmitter encodes the data, modulates it onto sub-carriers, and performs
Inverse Fast Fourier Transform (IFFT) to generate the OFDM signal.
- Channel: The wireless channel introduces challenges such as noise and interference, which the
OFDM system must mitigate.
- Receiver: At the receiver, the signal undergoes Fast Fourier Transform (FFT) to retrieve the
original data, followed by demodulation.

Practical Applications of OFDM in Wireless LANs

Heiskala and Sams not only focus on theory but also provide practical insights into implementing
OFDM in wireless LANs. They explore real-world applications and the challenges faced during
deployment.

Standards and Protocols

OFDM is a key technology in several wireless standards, including:

- IEEE 802.11a: This standard operates in the 5 GHz band and employs OFDM for higher data rates.
- IEEE 802.11g: Combining OFDM with backward compatibility, this standard operates in the 2.4
GHz band.
- IEEE 802.11n: This standard enhances the data rates even further by utilizing Multiple Input
Multiple Output (MIMO) technology in conjunction with OFDM.

Design Considerations

The authors emphasize several design considerations when implementing OFDM systems:



1. Sub-carrier Spacing: Selecting the appropriate sub-carrier spacing is crucial for system
performance, particularly in relation to the channel bandwidth.
2. Guard Intervals: Implementing guard intervals helps to combat inter-symbol interference (ISI) and
ensures reliable transmission.
3. Power Allocation: Effective power allocation across sub-carriers can enhance overall system
performance, particularly in varying channel conditions.

Challenges and Limitations of OFDM

While OFDM offers numerous advantages, Heiskala and Sams do not shy away from discussing its
limitations.

Peak-to-Average Power Ratio (PAPR)

One of the significant challenges of OFDM is the high Peak-to-Average Power Ratio (PAPR). This
phenomenon can lead to inefficiencies in power amplifiers, requiring sophisticated techniques to
mitigate its effects.

Complexity of Implementation

The implementation of OFDM systems can be complex due to the need for precise synchronization
and the requirement for advanced signal processing techniques. This complexity can increase costs
and may pose challenges in less controlled environments.

Future Trends and Developments

Heiskala and Sams conclude their work by exploring potential future developments in OFDM
technology and its applications in wireless communication.

Advancements in MIMO and OFDM

The integration of MIMO with OFDM is expected to yield significant improvements in data rates and
system capacity. Future research will likely focus on optimizing these technologies for next-
generation wireless networks.

OFDM in 5G and Beyond

As the industry moves toward 5G and beyond, OFDM will play a crucial role in enabling high-speed
wireless communication, low latency, and increased connectivity for a variety of applications, from



IoT to mobile broadband.

Conclusion

In conclusion, OFDM Wireless LANs: A Theoretical and Practical Guide by Heiskala Juha and Terry
Sams is an essential resource for anyone interested in the intricacies of OFDM technology. By
combining theoretical insights with practical applications, the authors provide a comprehensive
understanding of how OFDM can be leveraged in wireless LANs. As wireless technology continues to
evolve, the principles laid out in this book will undoubtedly remain relevant, guiding professionals in
the field as they navigate the challenges and opportunities presented by this transformative
technology. The book serves as a valuable reference for researchers, engineers, and students alike,
making it a cornerstone in the study of modern wireless communication systems.

Frequently Asked Questions

What is the primary focus of 'OFDM Wireless LANs: A
Theoretical and Practical Guide'?
The book primarily focuses on the principles and applications of Orthogonal Frequency Division
Multiplexing (OFDM) in wireless local area networks (WLANs).

Who are the authors of 'OFDM Wireless LANs: A Theoretical
and Practical Guide'?
The book is authored by Juha Heiskala and Terry Sams.

In what year was 'OFDM Wireless LANs: A Theoretical and
Practical Guide' published?
The book was published in 2001.

What kind of audience is 'OFDM Wireless LANs: A Theoretical
and Practical Guide' intended for?
The book is intended for both academics and practitioners in the field of wireless communications,
particularly those interested in OFDM technology.

Does the book cover both theoretical concepts and practical
applications of OFDM?
Yes, the book provides a comprehensive overview that includes both theoretical concepts and
practical applications of OFDM in wireless LANs.



What are some key topics covered in the book?
Key topics include the fundamentals of OFDM, its advantages in wireless communication,
implementation strategies, and performance analysis.

How does 'OFDM Wireless LANs' contribute to the
understanding of wireless technology?
The book provides a detailed exploration of OFDM, helping readers understand its significance in
improving the efficiency and reliability of wireless LANs.

Is 'OFDM Wireless LANs' suitable for beginners in the field of
wireless communications?
Yes, the book is structured to be accessible for beginners while also providing in-depth information
for more advanced readers.

What format is 'OFDM Wireless LANs: A Theoretical and
Practical Guide' available in?
The book is available in paperback format.

Can 'OFDM Wireless LANs' serve as a reference for current
wireless technology standards?
While the book provides foundational knowledge, readers should also consult more recent sources
for the latest standards and advancements in wireless technology.
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