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Foreword.

Since the publication of the IEEE 802.11 V61LAN standard, many equipment

manufacturers have entered the market with interoperable WLAN systems. In

September 1999, the IEEE-SA Standards Board approved the 2.4 GHz, 11 Mhps

802.1 l b and 5 GHz, 54 Mbps 802.1 l a extensions. However, standards are writ-

ten as specifications for interoperable products and not as handbooks f
or obtain-

ing athorough understanding of the protocol. It is impossible to include
 in the

standards all the reasons for decisions taken to get the standard ratified
.

The only people who could write a handbook with. the qualities I have i
n mind

are those that have followed the standards process from the beginning.
 I applaud

Bob O'I-~ara and Al Petrick for taking on the task of writing this handbook. Bob

and Al have been very instrumental throughout the develop
ment of the

IEEE 802.11 standard and are recognized for their contributions and techn
ical

leadership. This book is a first-of-a-kind and provides a perfect balance o
f inror-

mation for embracing the physical and MAC layers of the standard.

I expect The- IEEE 802.1'1 Handbook: A Designer's Companion 
to become a

standard reference for every WLAN systems engineer and anticipate the
 reader

will find this text extremely useful.

Vic Hayes
Chairman, IEEE P802.11, Standards WG for Wireless LANs

Lucent Technologies Nederland B. V.

Zadelstede 1-10

The Netherlands
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Preface

This book from Bob and Al is very timely. Wireless LANs are 
exploding in pop-

ularity. The WLAN industry is taking off and expanding beyond its vert
ical

niche market roots. One of the key drivers of this new market expan
sion for

WLANs is the IEEE 802. Z 1 standard. Simply having a WLAN stand
ard was not

enough to spark the industry. IEEE 802.11 has been around since
 June of 1997.

The IEEE 802.11b High-Rate Physical Layer extension enabled us t
o deliver 11

Mbps and products conforming to that standard have been shipping 
for a while.

Wireless LANs have finally hit the right price and performance to
 appeal to a

broader market. Breaking the 10 Mbps barrier makes IEEE 802.11 LAN
s

appealing for enterprise applications. Home networking is becoming 
more pop-

~~t<~i-, a~~~i L,ANs are an attractive option. By the time you read this, you will be

=. ~-~, t~ ~~u~e.hase an IEEE 802.11-compliant, 11 Mbps consumer WLAN a
dapter

~c~;- ~~~} ~~- 1~ess. Wireless LANs are ready for prime time and IEEE 802.11 made

it ha~}~~c~.

'~~~~~ I,~E ~~2.11 standard represents many years of work from a global
 team of

engineers. One of the challenges of developing the IEEE 802.11 sta
ndard was

bringing together experts from two different disciplines —analog radio de
sign

and network protocol design. We had many arguments about whethe
r this is a

radio standard or a network standard. Very clearly, IEEE 802.11 is a ne
twork

standard. That is the whole point. Because IEEE 802.11 fits into the IEEE
 802

framework, systems conforming to the standard can be added to existing net-

works transparently. IEEE 802.11 WLANs will support the network protoc
ols

and applications that were developed for the other IEEE 802 LAN standar
ds

over the past 25 years. So IEEE 802.11 is a network standard that happens 
to

have a radio physical layer. This book benefits from the fact that Bob and A
l are

experts in both of these disciplines. They have a deep understanding of the
.

material gained through their many years of contribution to the standard.
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The standard was over 400 pages when initially published, and recently two new

physical layer extensions were added. Bob and Al help the reader navigate

through the complexity of the standard and focus on the core issues. This book is

a great guide to the standard for anyone developing IEEE 802.11 products or

those simply wanting to gain a better understanding of the standard.

Enjoy!

Phil Belanger
Chairman of the Wireless Ethernet Compatibility Alliance, www.~~-fi.corn

Co-Author of the DFZ]VMAC protocol, the proposal that was used ~.s the b~s~s

for the IEEE 802.11 MAC

-- _ __
The IEEE 802.11 Handbook: A Designer's Companion ix



Introduction

A number of books have been written. in the last several years on the. topic of

~1VI1ANs. ~JVhy is it necessary to bring another one to your shelves? We believe

t~~~t,, ~a~.~~a ~l~a~ advent of the IEEE 802.11 standard for WLANs, the consolidation

~i' t~~~. ti~'~_,A.:~ market will commence. Therefore; it is important that WLAN

~i~.~~gt~ex•s, ~~~~work planners and administrators, and users understand the opera-

t~~z~ a~ad a~~~lication of IEEE 802.11. This handbook will provide the detail

~-ec~~ir~c~ t~ attain that understanding.

tiVith the advent of IEEE 802.11 WLANs, an era of multivendor product compe-

tition and innovation has begun, similar to that begun by the adoption of the

IEEE 802.3 standard. This era is closing the door on proprietary WLANs that

have seen limited acceptance, mostly in vertical applications such as warehous-

ing, inventory control, and retail. The goal of the IEEE 802.11 Working Group

was to define a complete WLAN system that would allow the use of WLANs in

all application areas, including the typical horizontal application of corporate

LANs, where wired LANs are found today. It is our belief that the working

group has been successful in reaching this goal.

There are two major components of the WLAN described by IEEE 802.11, the

mobile station and the access point (AP). Going well beyond what other IEEE

802 standards have done in the past, IEEE 802.11 defines a complete manage-

ment protocol between the rriobile station and AP. This management protocol

makes it possible for a single IEEE 802.11 WLAN to comprise equipment from

many vendors, marking true multivendor interoperability.

There is a huge amount of information in the IEEE 802.11 standard and its

extensions. Finding the information required in a short time can be challenging.

To help meet the challenge, a mapping between the information in the standards

and that presented in this handbook is given here. IEEE standards are divided

into clauses and annexes. Information in the standard is referred to by the clause

and annex in which it is found. 'I his book is divided into chapters. Information

in this book is referred to by the chapter in which it is found.

Clauses 1 through 4 of the standard contain a brief overview of the standard,

other references that are required to implement the standard, definitions of

terms, and the abbreviations and acronyms used in the standard. This informa-

tion corresponds to the Introduction and abbreviations in this handbook.
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