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The Definitive, Comprehensive Guide to Cutting-Edge Millimeter Wave
Wireless Design

“Thisisagreat book on mmWave systems that covers many
aspects of the technology targeted for beginners all the way to the
advanced users. The authors are some of the most credible scholars
I know of who are well respected by the industry. | highly
recommend studying this book in detail.”

—Ali Sadri, Ph.D., . Director, Intel Corporation, MCG mmWave
Standards and Advanced Technologies

Millimeter wave (mmWave) istoday’ s breakthrough frontier for emerging
wireless mobile cellular networks, wireless local area networks, personal area
networks, and vehicular communications. In the near future, mmwWave
applications, devices, and networks will change our world.

¢

In Millimeter Wave Wireless Communications, four of the field’s pioneers,
including Theodore S. Rappaport, Robert W. Heath, Robert C. Daniels, and
James N. Murdock, draw on their vast experience to empower engineers at all
levels to succeed with mmWave. They deliver fundamental, end-to-end coverage
of all aspects of future mmWave wireless communications systems.

¢

The authors explain new multi-Gigabit per second products and applications,
mmWave signal propagation, analog and digital circuit design, mmwWave antenna
designs, and current and emerging wireless standards. They cover comprehensive
mmWave wireless design issues for 60 GHz and other mmWave bands, from
channel to antennato receiver, introducing emerging design techniques that will
be invaluable for research engineers in both industry and academia.

¢
Topicsinclude

- Digital communication: baseband signal/channel models, modulation,
equalization, error control coding, multiple input multiple output (MIMO)
principles, and hardware architectures
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- Radio wave propagation characteristics: indoor and outdoor channel models
and beam combining

- Antennas/antenna arrays, including on-chip and in-package antennas,
fabrication, and packaging

- Analog circuit design: mmWave transistors, fabrication, and transceiver design
approaches

- Baseband circuit design: multi—gigabit-per-second, high-fidelity DAC and
ADC converters

- Physical layer: algorithmic choices, design considerations, and impairment
solutions; and how to overcome clipping, quantization, and nonlinearity

- Higher-layer design: beam adaptation protocols, relaying, multimedia
transmission, and multiband considerations

. 60 GHz standardization: |EEE 802.15.3c for WPAN, Wireless HD, ECMA-
387, IEEE 802.11ad, Wireless Gigabit Alliance (WiGig)
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“Thisisagreat book on mmWave systems that covers many aspects of the technology targeted
for beginners all the way to the advanced users. The authors are some of the most credible
scholars | know of who are well respected by the industry. | highly recommend studying this
book in detail.”

—Ali Sadri, Ph.D., S. Director, Intel Corporation, MCG mmWave Standards and Advanced
Technologies

Millimeter wave (mmWave) is today’ s breakthrough frontier for emerging wireless mobile cellular networks,

wireless local area networks, personal area networks, and vehicular communications. In the near future,

mmWave applications, devices, and networks will change our world.
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In Millimeter Wave Wireless Communications, four of the field’s pioneers, including Theodore S.

Rappaport, Robert W. Heath, Robert C. Daniels, and James N. Murdock, draw on their vast experience to

empower engineers at all levels to succeed with mmWave. They deliver fundamental, end-to-end coverage of

all aspects of future mmwWave wireless communications systems.
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The authors explain new multi-Gigabit per second products and applications, mmWave signal propagation,

analog and digital circuit design, mmWave antenna designs, and current and emerging wirel ess standards.

They cover comprehensive mmWave wireless design issues for 60 GHz and other mmWave bands, from

channel to antennato receiver, introducing emerging design techniques that will be invaluable for research

engineers in both industry and academia.
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Topicsinclude

- Digital communication: baseband signal/channel models, modulation, equalization, error control coding,
multiple input multiple output (MIMO) principles, and hardware architectures

- Radio wave propagation characteristics: indoor and outdoor channel models and beam combining

- Antennas/antenna arrays, including on-chip and in-package antennas, fabrication, and packaging

- Analog circuit design: mmWave transistors, fabrication, and transceiver design approaches

- Baseband circuit design: multi—gigabit-per-second, high-fidelity DAC and ADC converters

- Physical layer: algorithmic choices, design considerations, and impairment solutions; and how to overcome
clipping, quantization, and nonlinearity

- Higher-layer design: beam adaptation protocols, relaying, multimedia transmission, and multiband
considerations

- 60 GHz standardization: |EEE 802.15.3c for WPAN, Wireless HD, ECMA-387, |EEE 802.11ad, Wireless
Gigabit Alliance (WiGig)
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Editorial Review
Review

"The most comprehensive book covering al aspects of 60 GHz/mm-Wave communication, from digital bits
and signal processing all the way to devices, circuits, and electromagnetic waves. A great reference for
engineers and students of mm-Wave communication.”

—Ali Niknejad, Berkeley Wireless Research Center (BWRC)

"Due to the huge availability of spectrum in 30-100 GHz bands, millimeter wave communication will be the
next frontier in wireless technology. This book is the first in-depth coverage addressing essential aspects of
millimeter wave communication including channel characteristics and measurements at millimeter wave
bands, antenna technology, circuits, and physical layer and medium access control design. It also hasan
interesting chapter on 60 GHz unlicensed band wireless standards. | found the book extremely useful and
recommend it to researchers and practicing engineers who are keen on shaping the future of wireless
communication. Thank you Rappaport, Heath, Danidl's, and Murdock for giving us Millimeter Wave Wireless
Communications."”

—Amitabha (Amitava) Ghosh, Head, North America Radio Systems, Nokia

"I highly recommend Millimeter Wave Wireless Communi cations to anyone looking to broaden their
knowledge in mmWave communication technology. The authors have introduced the key technologies
relevant to the rapidly evolving world of wireless access communications while providing an excellent
bibliography for anyone seeking to learn about specific topics in greater depth.”

—Bob Cuitler, Principal Solutions Architect, Agilent Technologies Inc.

"Thistimely, ambitious, and well-written book is the first to cover all aspects of millimeter wave wireless
communications. The authors' interdisciplinary approach illustrates how the unique characteristics of
millimeter wave hardware and signal propagation affect and can be mitigated or exploited in the physical,
multiple access, and network layers of the overall system design. The authors are renowned wireless
communication experts uniquely qualified to write a comprehensive book on this emerging field, which
strikes the perfect balance of breadth and depth. This book is likely to become an immediate classic, as well
asrequired reading for students, researchers, and practitioners.”

—Andrea Goldsmith, Stephen Harris Chair Professor, Department of Electrical Engineering, Stanford
University

"Mm-wave communications systems promise to alleviate the spectrum crunch and be a major part of future
WLAN aswell as cellular systems. The authors, leading experts in the field, have admirably succeeded in
illuminating al the diverse aspects—+anging from semiconductor technology to wave propagation to MAC
layer and standards-that impact the design and deployment. The book is a must-read for anybody working on
thisimportant emerging class of systems."

—Professor Andy Molisch, University of Southern California, FIEEE, FAAAS, FIET, MAUACSc

"Thisisthefirst book that addresses the technologies of millimeter wave design needed to implement multi-
gigabit communication links. It provides in one place the communication theory background as well as the
unique characteristics of millimeter wave communication systems.”

—Bob Brodersen, Berkeley Wireless Research Center, Department of Electrical Engineering and Computer



Science, University of California, Berkeley

"With the advent of broadly addressing the millimeter wave spectrum from 30 GHz-300 GHz, new
groundbreaking advances in communications are to be expected. This book provides a fantastic overview as
well asin-depth background material for millimeter wave communications. It is a must-buy to bein the
hands of any wireless communications engineer active in advancing technology beyond its current
boundaries.”

—Gerhard P. Fettweis, cfAED Coordinator, HAEC Coordinator, VVodafone Chair Professor, Technische
Universitét, Dresden

"Thistimely monograph is expected to play an influential role in the definition of future generations of
wireless systems by formulating a future-proof road-map. . . ."

—Professor Lajos Hanzo, FRENng, FIEEE, DSc, Head of Communications, Signal Processing and Control,
University of Southampton

About the Author

Theodore (Ted) S. Rappaport isthe David Lee/Ernst Weber Professor of Electrical and Computer
Engineering at New Y ork University's Polytechnic School of Engineering. Robert W. Heath Jr. isaCullen
Trust Endowed Professor in the Department of Electrical and Computer Engineering at The University of
Texas at Austin. Robert (Bob) C. Danielsisthe co-founder and CTO at Kuma Signals, LLC in Austin,

TX. James N. Murdock isan RF and analog engineer at Texas Instruments (T1). Rappaport, Heath, Daniels,
and Murdock experienced researchers in wireless system design, also supply future design rules and
techniques not currently in standard devel opment, making this an exceptional text for practicing research
engineersin industry and academia.

Users Review
From reader reviews:
Paul Hill:

This Millimeter Wave Wireless Communications book is just not ordinary book, you have after that it the
world isin your hands. The benefit you get by reading this book isinformation inside this e-book incredible
fresh, you will get data which is getting deeper you read alot of information you will get. This particular
Millimeter Wave Wireless Communications without we understand teach the one who studying it become
critical in contemplating and analyzing. Don't possibly be worry Millimeter Wave Wireless Communications
can bring once you are and not make your case space or bookshelves' turn into full because you can have it
with your lovely laptop even telephone. This Millimeter Wave Wireless Communications having fine
arrangement in word along with layout, so you will not truly feel uninterested in reading.

Todd Jacob:

Millimeter Wave Wireless Communications can be one of your basic books that are good idea. Many of us
recommend that straight away because this reserve has good vocabulary that may increase your knowledge
in terminology, easy to understand, bit entertaining but nevertheless delivering the information. The writer
giving hislher effort to set every word into joy arrangement in writing Millimeter Wave Wireless
Communications but doesn't forget the main place, giving the reader the hottest and based confirm resource
facts that maybe you can be considered one of it. This great information could drawn you into brand-new



stage of crucial thinking.

Linda Manning:

Isit an individual who having spare time in that case spend it whole day by means of watching television
programs or just lying down on the bed? Do you need something totally new? This Millimeter Wave
Wireless Communications can be the response, oh how comes? A fresh book you know. Y ou are and so out
of date, spending your spare time by reading in this brand-new erais common not a geek activity. So what
these books have than the others?

IreneWang:

Do you like reading a guide? Confuse to looking for your favorite book? Or your book had been rare? Why
so many issue for the book? But any people feel that they enjoy with regard to reading. Some people likes
studying, not only science book but in addition novel and Millimeter Wave Wireless Communications or
maybe others sources were given information for you. After you know how the good a book, you feel need to
read more and more. Science publication was created for teacher or students especially. Those guides are
helping them to bring their knowledge. In some other case, beside science reserve, any other book likes
Millimeter Wave Wireless Communications to make your spare time far more colorful. Many types of book
like this one.
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