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Revolution in Wireless Networking
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Interactive Applications vs. Application 
T ransactions

Today’s  B u s i n e s s  C l i m at e  i s  D r i v i n g  C on n e c t i v i t y 
A n yw h e r e ,  A n yt i m e  R e q u i r e m e n t s

1950s-1990s
L e t t e r s a n d  i n t e r -o f f i c e  m e m o s 
d e f i n e d  c o r p o r a t e  a n d  c u st o m e r   

c o m m u n i c a t i o n s

T o d a y
R e a l -t i m e  m o b i l i t y  a p p l i c a t i o n s l i k e  
I n st a n t  M e ssa g i n g ,  t w o -w a y  t e x t  
p a g i n g ,  B l a c k b e r r y ,  e t c  c r e a t e  a n  

Interactive b u si n e ss c l i m a t e

1990s-2 002
V o i c e  M a i l  a n d  E m a i l  e n t e r e d  t h e  

m a i n st r e a m  b u si n e ss e n v i r o n m e n t ;  
e x p e c t a t i o n s se t  f o r  “S a m e  D a y ”

r e sp o n se
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N O P  S tu d y —W ireless L AN s 
Increase P rod u ctivity
Based on a survey of 300+ U.S.-b ased 
org ani z at i ons w i t h  m ore t h an 100 
em p l oyees:

• E nd users st ayed c onnec t ed an 
averag e of 1¾ h ours m ore p er day t o 
t h ei r c orp orat e net w ork

• A verag e dai l y t i m e savi ng s:  7 0 
m i nut es

• P roduc t i vi t y:  +2 2 %

Source: NOP World-T ech n olog y ,  Sep t .  2 0 0 1
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W ireless Access Is U ser D riven 
N etw ork  E d g e T ransf orm ation!
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W i-F i N oteb ook s are S u rpassing  D esk tops
Driving Rapid Enterprise WLAN Adoption

51 Months

14  Months
2nd Mi l l i on A P s

10  Months
3rd Mi l l i on A P s

F r om  19 9 9  i t took  C i sc o 51 m onths to se l l  one  m i l l i on a c c e ss p oi nts.  

F r om  20 0 4  i t took  C i sc o 14  m onths to se l l  one  m i l l i on a c c e ss p oi nts.  

F or  20 0 6 ,  i t’s p r oj e c te d  to ta k e  C i sc o onl y  
10  m onths to se l l  one  m i l l i on a c c e ss p oi nts.  

9 5%  of  T od a y ’s N ote b ook s S hi p  W i -F i  E na b l e d

0%
1 0%
2 0%
3 0%
4 0%
5 0%
6 0%
7 0%
8 0%

2002 2003 2004 2005 2006 2007 2008

N o t e b o o k s
D e s k t o p s

N ot e b ook s  
S u r p as s  
D e s k t op s !

U S  d ata b as ed  o n 
co m p il ed  anal y s t rep o rts

AP Sales 9 0 %  of  W i -F i  C hi p s A r e  C i sc o C om p a ti b l e

1 s t Mi l l i on A P s
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B usiness C ritic a l Wireless 
A p p lic a tions
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E x tend ing  th e N etw ork  
T h rou g h  W ireless

H o m e  N e t w o rk i n gP u b l i c A cce s s  H o t  S p o t s

W i re l e s s  B ri d g e sI n -B u i l d i n g  W i re l e s s  L A N s
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T h e W ireless E nterprise

On the Road

B u s i nes s  A p p l i c ati ons

M ob i l e  
H e al t h c ar e

I n v e n t or y 
M an ag e m e n t

V i de o 
S u r v e i l l an c e

A s s e t  
Tr ac k i n g

H ot  S p ot

P oi n t  of  
S al e

R e al -Ti m e  
D at aA i r p or t

C am p u s  and B r anc h Of f i c e

G u e s t  A c c e s s
S e c u r e  M ob i l i t y

H ot e l
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8 0 2 . 1 1  T ec h nology

101010
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W ireless T ech nolog ies

P A N
(Personal Area 

N et w ork )

L A N
(L oc al Area N et w ork )

WA N
(W i d e Area N et w ork )

M A N
(M et rop oli t an Area N et w ork )

PDAsPDAs,  M o b i l e  Ph o n e s,  ,  M o b i l e  Ph o n e s,  
c e l l u l a r  a c c e ssc e l l u l a r  a c c e ssF i x e d ,  l a st  m i l e  a c c e ssF i x e d ,  l a st  m i l e  a c c e ssE n t e r p r i se  n e t w o r k sE n t e r p r i se  n e t w o r k sPi e rPi e r -- t ot o --Pi e rPi e r

De v i c eDe v i c e -- t ot o --De v i c eDe v i c eAp p l i c a t i o n sAp p l i c a t i o n s

L o n gL o n gM e d i u mM e d i u m -- L o n gL o n gM e d i u mM e d i u mS h o r tS h o r tR a n g eR a n g e

1 0  t o  3 8 4 K b p s1 0  t o  3 8 4 K b p s2 2 +  M b p s2 2 +  M b p s2  t o  5 4 +  M b p s2  t o  5 4 +  M b p s<  1 M b p s<  1 M b p sS p e e dS p e e d

G S M ,  G PR S ,G S M ,  G PR S ,
C DM A,  2 . 5C DM A,  2 . 5 -- 3 G3 G

8 0 2 . 1 18 0 2 . 1 1
M M DS ,  L M DSM M DS ,  L M DS

8 0 2 . 1 1 a , 1 1 b , 1 1 g8 0 2 . 1 1 a , 1 1 b , 1 1 g
H i p e r L AN 2H i p e r L AN 2B l u e t o o t hB l u e t o o t hS t a n d a r d sS t a n d a r d s

W ANW ANM ANM ANL ANL ANPANPAN
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A udi o
A M  B roa dca s t
Sh ort -Wa v e R a di o F M  B roa dca s t

T elev i s i on I n f ra red Wi reles s  L A N
C ellula r ( 8 4 0 M H z )

NPC S ( 1. 9 G H z )

E x t rem ely
L ow

V ery
L ow

L ow M ed. H i g h V ery
H i g h

U lt ra
H i g h

Sup er
H i g h

I n f ra red V i s i b le
L i g h t

U lt ra -
v i olet

X-R a y s

IS M  U nlicensed  
F req u ency  B and s

5  G H z
( I E E E  8 02. 1 1 a)
H y p e rL A N

5  G H z5  G H z
( I E E E  8 02. 1 1 a)( I E E E  8 02. 1 1 a)
H y p e rL A NH y p e rL A N

9 02-9 28  MH z
26 MH z

9 029 02--9 28  MH z9 28  MH z
26 MH z26 MH z

2. 4 –2. 4 8 3 5  G H z
8 3 . 5  MH z

( I E E E  8 02. 1 1 ,  
I E E E  8 02. 1 1 b ,  
I E E E  8 02. 1 1 g )

2. 42. 4 ––2. 4 8 3 5  G H z2. 4 8 3 5  G H z
8 3 . 5  MH z8 3 . 5  MH z

( I E E E  8 02. 1 1 ,  ( I E E E  8 02. 1 1 ,  
I E E E  8 02. 1 1 b ,  I E E E  8 02. 1 1 b ,  
I E E E  8 02. 1 1 g )I E E E  8 02. 1 1 g )
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W L AN  
IE E E  8 0 2 .1 1  S tand ard s Activities

• 8 0 2 . 11a : 5  G H z ,  5 4  M b p s
• 8 0 2 . 11b : 2 . 4  G H z ,  11 M b p s
• 8 0 2 . 11d: M ult i p le reg ula t ory  dom a i n s  
• 8 0 2 . 11e: Q ua li t y  of  Serv i ce ( Q oS)
• 8 0 2 . 11f :F * I n t er-A cces s  Poi n t  Prot ocol ( I A PP) .  F  den ot es  rec.  p ra ct i ce
• 8 0 2 . 11g : 2 . 4  G H z ,  5 4  M b p s
• 8 0 2 . 11h : D y n a m i c F req uen cy  Select i on  ( D F S)  a n d T ra n  Pow er
• 8 0 2 . 11i : Securi t y  – R a t i f i ed |  WPA v 2  – D ra f t  9  
• 8 0 2 . 11j : J a p a n  5  G H z  C h a n n els  ( 4 . 9 -5 . 1 G H z )
• 8 0 2 . 11k : M ea s urem en t
• 8 0 2 . 11m : M a i n t en a n ce
• 8 0 2 . 11n : H i g h  T h roug h p ut
• 8 0 2 . 11p : Wi reles s  A cces s  f or V eh i cula r E n v i ron m en t
• 8 0 2 . 11r: Pub li c  WL A N F a s t  R oa m i n g
• 8 0 2 . 11s : M es h  Net w ork i n g

• R at i f i ed
• D raf t  
• 1 8  m ont h s 
and  b ey ond
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IE E E  8 0 2 .1 1 g

• P rovid es d a ta  ra tes up  to 5 4  
M b p s a t 2 . 4  G H z

• S a m e sp eed s a s 8 0 2 . 1 1 a
• B a c kwa rd  c om p a tib le with  
1 1  M b p s ( 8 0 2 . 1 1 b )

• S a m e m od ula tion a s 
8 0 2 . 1 1 a —O F D M

802.11g

20–5 0 M B 11 M B

802.11g 802.11b

Standard for Higher-R ate 
( 2 0 +  M b p s )  E x tens ions  in the 
2 . 4 -G Hz  B and
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IE E E  8 0 2 .1 1  T ri-M od e P ositioning

5 G H z —8 0 2 . 1 1 a
• Max i m u m  W i re l e s s  L A N  
p e rf o rm an ce :  5 4 Mb p s

• W o rk s  o n l y  i n  U . S . ,  J ap an ,  
an d  o t he r F C C  co u n t ri e s .  
W o rk s  w i t h i n t e ri m  
re g u l at i o n s  i n  E u ro p e

• 5  G H z  b an d  has  l e s s  
i n t e rf e re n ce

2 . 4 G H z —8 0 2 . 1 1 b  
a nd  8 0 2 . 1 1 g
• 1 1 Mb p s  � 3 6Mb p s  �
5 4 Mb p s

• T hre e  chan n e l s
• W o rl d w i d e  co m p at i b i l i t y
• C o m p at i b i l i t y  w i t h i n s t al l e d  
b as e  o f  8 02. 1 1 b  p ro d u ct s

• E as y  u p g rad e  p at h t o  hi g h-
s p e e d  8 02. 1 1 g

• W i d e  s e l e ct i o n  o f  
cl i e n t  d e v i ce s

B oth F req u enc y  B ands  W il l  B e Su c c es s fu l !
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8 0 2 .1 1 n:  
• 802.11n  i s  a  n e w  s t a n d a r d s  e f f o r t  t o  c r e a t e  a  
n e x t -ge n e r a t i o n  h i gh -s p e e d  W L A N  p r o t o c o l  
a t  5  G H z

• Ob j e c t i v e s :
D a t a  R a t e > 15 0  M b p s ,  T h roug h p ut  > 10 0  M b p s
B a ck w a rd com p a t i b le w i t h  8 0 2 . 11a  ( L i k e g  t o b )

• I E E E  e s t i m a t e s  t h a t  .11n  w o n ’t  b e  c o m p l e t e d  
u n t i l  4 Q ’06 / 1Q ’07

I n i t i a l m a rk et : H om e en t ert a i n m en t  ( e. g .  H D T V )
• T w o  c o m p e t i n g c o n s o r t i u m s

WWi SE  G roup
T G n SY NC  G roup

• V a r i e t y  o f  t e c h n o l o gi e s  b e i n g c o n s i d e r e d  
( 6 1 s e p a r a t e  p r o p o s a l s  s o  f a r )

M I M O “D oub le-w i de” C h a n n els
M R C B ea m -F orm i n g
F ull D up lex  Op era t i on  

• P r e  S t a n d a r d  I m p l e m e n t a t i o n  w i l l  r e q u i r e  
S i n gl e  V e n d o r  A P s  a n d  N I C s

No i n t erop era b i li t y  or Wi F i  cert i f i ca t i on .

802.11n =
> 100M b p s




