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W ir e le s s  L A N s : 
S e c u r e  E th e r n e t A c c e s s  A n y w h e r e , 

A n y tim e

E r ic  H o ls te in , C C IE  # 6 0 0 2E r ic  H o ls te in , C C IE  # 6 0 0 2

S y s te m s  E n g in e e r , C is c o  S y s te m sS y s te m s  E n g in e e r , C is c o  S y s te m s

( ( e h o ls te i@ c is c o .c o me h o ls te i@ c is c o .c o m ))
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C o n fu s io n  in  th e  M a r k e t
A b o u t W ir e le s s

8 0 2 .1 1 b

R a n g e L A N 2

H y p e r L A N
8 0 2 .1 1 a

8 0 2 .1 1

W A P

H o m e R FH o m e R F

Hip e r L A N  2

2 G

2 .5 G

3 G

O p e n A IR
B lu e to o th

W E C A

G P R S
1 x R T T

U M T S
x M L

W i-F i
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A g e n d a

• In tr o d u c tio n  to  W L A N s

• W ir e le s s  S e c u r ity : 8 0 2 .1 1 i, .1 x

• F u tu r e  o f W ir e le s s  L A N s :

(A lp h a b e t S o u p : 8 0 2 .1 1 a ,b ,g ,I … )
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In tr o d u c tio n  to  W ir e le s s
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R a d io  F r e q u e n c y
O v e r v ie w
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U S U n lic e n s e d
S p e c tr u m  O v e r v ie w

• V a r io u s  u n lic e n s e d  fr e q u e n c y  b a n d s

• M o b ile — lo w  d a ta  r a te

• F ix e d — h ig h  d a ta  r a te

• S p r e a d  s p e c tr u m  

• R e s id e n tia l, S O H O , a n d  
s m a ll/m e d iu m  b u s in e s s

• M u lti-s e c to r e d  n o d e  s ite s

• U p  to  6  m ile s  in  m u ltip o in t, 1 5  m ile s  
in  p o in t-to -p o in t

MTU

SOHO

ISMISM

.9
02

.9
28

U-NIIU-NII

5.
10

5.
35

9 0 0  M H z 2 6  M H z  C h a n n e l 
R ic o c h e t

2 .4  G H z  8 3 .5  M H z  C h a n n e l 
8 0 2 .1 1 x  W L A N

U -N II
5 .1 -5 .3 5  G H z 2 0 0  M H z  C h a n n e l 

N e x t G e n e r a tio n  W L A N  
5 .7  G H z  1 0 0  M H z  C h a n n e l

B r o a d b a n d  W ir e le s s

9 0 0  M H z 2 6  M H z  C h a n n e l 
R ic o c h e t

2 .4  G H z  8 3 .5  M H z  C h a n n e l 
8 0 2 .1 1 x  W L A N

U -N II
5 .1 -5 .3 5  G H z 2 0 0  M H z  C h a n n e l 

N e x t G e n e r a tio n  W L A N  
5 .7  G H z  1 0 0  M H z  C h a n n e l

B r o a d b a n d  W ir e le s s

ISMISM

2.
40

00

2.
48

35

U-NIIU-NII

5.
72

5

5.
82

5

100 MHz100 MHz200 MHz200 MHz83.5 MHz28 MHz
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W h e r e  D o e s  8 0 2 .1 1 b  F it?

W ir e le s s  D a ta
N e tw o r k s

B ro a d b a n d P C SB ro a d b a n d P C S
M e tric o mM e tric o m

Lo c a l W id eC o v e r a g e  A r e a

S a te lliteS a te llite

S p r e a d  
S p e c tr u m
W ir e le s s

L A N s

S p r e a d  
S p e c tr u m
W ir e le s s

L A N s

C irc u it &  P a c k e t D a ta
C e llu la r, C D P D , R A M , A R D IS

C irc u it &  P a c k e t D a ta
C e llu la r, C D P D , R A M , A R D IS

N a r r o w b a n d  P C SN a r r o w b a n d  P C S

D
at

a 
R

at
es

9 .6 K b p s

1 9 .6 K b p s

5 6 K b p s

1 M b p s

2 M b p s

4 M b p s

1 0 M b p s

In fr a r e d
W ir e le s s

LA N s

In fr a r e d
W ir e le s s

LA N s

N a rro w  B a n d
W ire le s s  L A N s
N a rro w  B a n d

W ire le s s  L A N s

C is c o  A ir o n e t 8 0 2 .1 1 b  P r o d u c ts
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A u d io

A M  B r o a d c a s t
S h o r t-W a v e  R a d io F M  B r o a d c a s t

T e le v is io n In fr a r e d  W ir e le s s  L A N

C e llu la r  (8 4 0 M H z )
N P C S  (1 .9 G H z )

E x tr e m e ly
L o w

V e r y
L o w

L o w M e d iu m H ig h V e r y
H ig h

U ltr a
H ig h

S u p e r
H ig h

In fr a r e d V is ib le
L ig h t

U ltr a -
v io le t

X -R a y s

IS M  U n lic e n s e d  
F r e q u e n c y  B a n d s

9 0 2 – 9 2 8  M H z
2 6  M H z

9 0 29 0 2 –– 9 2 8  M H z9 2 8  M H z
2 6  M H z2 6  M H z

5  G H z
(IE E E  8 0 2 .1 1 a )

H y p e r L A N
H y p e r L A N 2

5  G H z5  G H z
(IE E E  8 0 2 .1 1 a )(IE E E  8 0 2 .1 1 a )

H y p e r L A NH y p e r L A N
H y p e r L A N 2H y p e r L A N 2

2 .4 – 2 .4 8 3 5  G H z
8 3 .5  M H z

* (IE E E  8 0 2 .1 1 b ,g )

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

* (IE E E  8 0 2 .1 1 b ,g )* (IE E E  8 0 2 .1 1 b ,g )
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W ir e le s s  T e c h n o lo g ie s

P A N
(P e r s o n a l A r e a  

N e tw o r k )

L A N
(L o c a l A r e a  N e tw o r k )

W A N
(W id e  A r e a  N e tw o r k )

M A N
(M e tr o p o lita n  A r e a  N e tw o r k )

P D A s , M o b ile  P D A s , M o b ile  
P h o n e s , P h o n e s , 

c e llu la r  a c c e s sc e llu la r  a c c e s s

F ix e d , la s t m ile  F ix e d , la s t m ile  
a c c e s sa c c e s s

E n te r p r is e  E n te r p r is e  
n e tw o r k sn e tw o r k s

P e e rP e e r -- toto -- P e e rP e e r
D e v ic eD e v ic e -- toto -- D e v ic eD e v ic eA p p lic a tio n sA p p lic a tio n s

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

1 0  to  3 8 4  K b p s1 0  to  3 8 4  K b p s2 2 +  M b p s2 2 +  M b p s2  to  5 4 +  M b p s2  to  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 P R S ,G S M , G P R S ,
C D M A , 2 .5C D M A , 2 .5 --3 G3 G

8 0 2 .1 18 0 2 .1 1
M M D S , L M D SM M D S , L M D S

8 0 2 .1 1 a , 1 1 b  &  g8 0 2 .1 1 a , 1 1 b  &  g
H ip e r L A N 2H ip e r L A N 2B lu e to o thB lu e to o thS ta n d a r d sS ta n d a r d s

W A NW A NM A NM A NL A NL A NP A NP A N
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W ir e le s s  L A N s



122 6 9 1_ 0 3 _ 2 0 0 1_ c 1 © 2 0 0 1 , C is c o  S y s te m s , In c . 

C is c o ’s  W ir e le s s  In itia tiv e s

W ir e le s s  L o c a l L o o p

P o in t-P o in t/M u ltip o in t W ir e le s s W ir e le s s  L A N

T e le c o m m u te r
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W L A N  is  T a k in g  O ff

$ 0

$ 1 0 0 0

$ 2 0 0 0

$ 3 0 0 0

$ 4 0 0 0

$ 5 0 0 0

1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5

S o u r c e : C a h n e r s  In -S ta t G r o u p , 2 0 0 1

+ 5 0 %

+ 7 0 %U S $ M

E n te r p r is e  W L A N  E n d -U s e  R e v e n u e s
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F in a n c ia l
1 5 %

F in a n c ia l
1 5 %

O th e r
1 4 %

O th e r
1 4 %H o s p ita lity

1 2 %
H o s p ita lity

1 2 %

H e a lth c a r e
1 5 %

H e a lth c a r e
1 5 %

E d u c a tio n
3 5 %

E d u c a tio n
3 5 %

K e y  V e r tic a ls  A d o p tin g  W ir e le s s

W i-F i S h ip m e n t F o r e c a s t fo r  2 0 0 1

R e ta il
9 %

R e ta il
9 %

S o u r c e : C a h n e r ’s  In -S ta t G r o u p  2 0 0 1S o u r c e : C a h n e r ’s  In -S ta t G r o u p  2 0 0 1
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E th e r n e t E v e r y w h e r e

1 0 /1 0 01 0 /1 0 0
E th e r n e tE th e r n e t

L a y e r  3L a y e r  3
S w itc h e dS w itc h e d
E th e r n e tE th e r n e t

G ig a b itG ig a b it
E th e r n e tE th e r n e t

W ir e le s sW ir e le s s
E th e r n e tE th e r n e t

L o n gL o n g -- R e a c hR e a c h
E th e r n e tE th e r n e t

E th e r n e t T e c h n o lo g ie sE th e r n e t T e c h n o lo g ie s

S o lu tio n s  a n d  B u ild in g  B lo c k s

H ig h -S p e e d  A c c e s s  
E v e r y w h e r e  Y o u  A r e

E n v ir o n m e n ts

W ir e le s s S w itc h e s

S iS i

A t H o m e O n  th e  M o v e A t W o r k

S e c u r ity A c c e s s

A t S c h o o l
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W ir e le s s  L A N  T e c h n o lo g ie s

T h e  L a w s  o f R a d io  D y n a m ic s :

H ig h e r d a ta  ra te s   =   s h o rte r tra n s m is s io n  ra n g e
H ig h e r p o w e r o u tp u t  =   in c re a s e d  ra n g e , b u t lo w e r b a tte ry  life
H ig h e r fre q u e n c y  ra d io s  =   h ig h e r d a ta  ra te s , s h o rte r ra n g e s

8 0 2 .1 1 b8 0 2 .1 1 b 8 0 2 .1 1 a8 0 2 .1 1 a H ip e r L A N 2H ip e r L A N 2

2 .4  G H z2 .4  G H z 5  G H z5  G H z 5  G H z5  G H z

W o rld w id eW o rld w id e U S /A P  *U S /A P  * E u ro p eE u ro p e

1-11 M b p s  (n o w ) 
> 2 2  M b p s  (1 y r)

1-11 M b p s  (n o w ) 
> 2 2  M b p s  (1 y r)

2 0 -5 4  M b p s  (n o w ) 
10 0 +  M b p s  (fu tu re )
2 0 -5 4  M b p s  (n o w ) 
10 0 +  M b p s  (fu tu re )

2 0 -5 4  M b p s  (1 y rs )2 0 -5 4  M b p s  (1 y rs )

F r e q .
B a n d

C o v e r a g e

D a ta
R a te

*  E u ro p e  re q u ire s  8 0 2 .11h  (D y n a m ic  P o w e r a n d  F re q u e n c y  M a n a g e m e n t), 8 0 2 .11e  (Q o S )
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8 0 2 .1 1  D ir e c t S e q u e n c e
S p r e a d  S p e c tr u m

• (1 4 ) 2 2  M H z  w id e  c h a n n e ls

• 3  n o n -o v e r la p p in g  c h a n n e ls  (1 , 6 ,1 1 )

• 1 1  M b p s  d a ta  r a te

• 3  A c c e s s  P o in ts  c a n  o c c u p y  th e  s a m e  s p a c e  fo r  a  
to ta l o f 3 3  M b p s  a g g r e g a te  th r o u g h p u t

1 2 6 1 13 4 5 7 8 9 1 2 1 3 1 41 0

2 .4 0 2  G H z 2 .4 8 3  G H z

C h a n n e ls
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Im p le m e n ta tio n  D iffe r e n c e s
R e g io n a l R e g u la tio n s  fo r  5  G H z

5  G H z  U -N II U S A

5 .0 0 0      5 .1 0 0       5 .2 0 0       5 .3 0 0        5 .4 0 0       5 .5 0 0     5 .6 0 0        5 .7 0 0       5 .8 0 0        5 .9 0 0       6 .0 0 0  G H z

5 0  m W  

5 .1 5 0

2 5 0  m W

S a te llite  
F S S

A e r o n a u tic a l 
N a v ig a tio n

R a d io n a v ig a tio n ,
M a r itim e  

N a v ig a tio n

R a d io lo c a tio n ,
A m a te u r

R a d a r , S p a c e  
R e s e a r c h ,

E a r th  
E x p lo r a tio n  

S a te llite

A e r o -
n a u tic a l

N a v ig a tio n

1 W

5 .3 5 05 .2 5 0 5 .7 2 5 5 .8 2 5
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Im p le m e n ta tio n  D iffe r e n c e s
R e g io n a l R e g u la tio n s  fo r  5  G H z

IS M
2 5  m W

5  G H z  S p e c tr u m  
E u r o p e

S a te llite  
F S S

A e r o n a u tic a l 
N a v ig a tio n

R a d io n a v ig a tio n ,
M a r itim e  

N a v ig a tio n

R a d io lo c a tio n ,
A m a te u r

R a d a r , S p a c e  
R e s e a r c h ,

E a r th  
E x p lo r a tio n  

S a te llite

A e r o -
n a u tic a l

N a v ig a tio n

5 .0 0 0      5 .1 0 0       5 .2 0 0       5 .3 0 0        5 .4 0 0       5 .5 0 0     5 .6 0 0        5 .7 0 0       5 .8 0 0        5 .9 0 0       6 .0 0 0  G H z

H ip e r L A N  
2 0 0  m W  
In d o o r

5 .1 5 0 5 .3 5 05 .2 5 0 5 .7 2 5 5 .8 2 5

H ip e r L A N
1  W  

In d o o r /
O u td o o r
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C h a r a c te r is tic s  o f 8 0 2 .1 1 a

• O r th o g o n a l F r e q u e n c y  D iv is io n  M u ltip le x in g  (O F D M )

D a ta  r a te s  s u p p o r te d : 5 4 , 4 8 , 3 6 , 2 4 , 1 2  &  6 M b p s

C a n  “ d o w n s h ift”  to  lo w e r  d a ta  r a te s  fo r  lo n g e r  r a n g e

• C o m p lia n t w ith  F C C  a n d  J a p a n e s e  r e g u la tio n s

In itia l o ffe r in g  w ill n o t b e  a v a ila b le  in  E M E A  &  p o r tio n s  o f 
A s ia /P a c ific

• 5 G H z  b a n d  h a s  m o r e  c h a n n e ls  th a n  2 .4 G H z  b a n d

U N II-1  +  U N II-2  =  8  n o n -o v e r la p p in g  c h a n n e ls
(v s . 3  c h a n n e ls  fo r  2 .4 G H z )
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8 0 2 .1 1  P o s itio n in g

5 G H z  - 8 0 2 .1 1 a

• M a x im u m  W ir e le s s  L A N  
p e r fo r m a n c e : 5 4 M b p s

• H ig h e r  e x p e c te d  
th r o u g h p u t th a n  8 0 2 .1 1 g

• 8  c h a n n e ls

• W o r k s  o n ly  in  U .S ., 
J a p a n , a n d  o th e r  F C C  
c o u n tr ie s

• 5  G H z  b a n d  h a s  le s s  
in te r fe r e n c e

2 .4 G H z  - 8 0 2 .1 1 b  &  g
• 1 1 M b p s  � 3 6 M b p s  �

5 4 M b p s

• 3  c h a n n e ls

• W o r ld w id e  c o m p a tib ility

• C o m p a tib ility  w ith  in s ta lle d  
b a s e  o f 8 0 2 .1 1 b  p r o d u c ts

• W id e  s e le c tio n  o f c lie n t 
d e v ic e s

• L o w e r  c o s t p r o d u c ts

• L o w e r  p o w e r  p r o d u c ts  
(im p o r ta n t fo r  h a n d h e ld s )

B o th  fr e q u e n c y  b a n d s  w ill b e  s u c c e s s fu l!
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5 G H z  (8 0 2 .1 1 a ) v s . 
2 .4 G H z  (8 0 2 .1 1 b )

• R a n g e  o f 5  G H z  is  m u c h  
m u c h  le s s — a b o u t 3 0 %

• O v e r a ll in v e s tm e n t o f 
in fr a s tr u c tu r e  is  m u c h  
h ig h e r  (m o r e  A P s )

• N o t s im p ly  a  “ r e p la c e  
r a d io ”  fo r  u p g r a d e  

• W ill r e q u ir e  a  n e w  
s u r v e y /in s ta ll w h e n  
u p g r a d in g  fr o m  2 .4  G H z  
to  5  G H z

5 0 '

1 5 0 '

2 .4 G H z1 32

4 5

67

5  G H z5  G H z

2 .4  G H z  R a n g e
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O th e r  5  G H z  Is s u e s

• S e c u r ity — q u o te  fr o m  r e c e n t 
N e tw o r k  W o r ld  a r tic le  c o v e r in g  n e w  5  
G H z  p r o d u c t in d ic a te s :

“ S o m e  m a n a g e m e n t a n d  s e c u r ity  fe a tu r e s  
fo u n d  in  its  8 0 2 .1 1 b  p r o d u c ts  a r e  m is s in g  fr o m  
th e  8 0 2 .1 1 a p r o d u c t, a t le a s t fo r  th e  fir s t p a s s , 
w h ic h  is  o n e  r e a s o n  fo r  th e  m o d e r a te  p r ic in g .”

• In te r o p e r a b ility — N o  p r e s e n t W i-F i 
s ta n d a r d  fo r  in te r o p e r a b ility ; th e r e fo r e  
n o  g u a r a n te e  th a t w h a t y o u  b u y  w ill 
w o r k  w ith  o th e r  v e n d o r s  p r o d u c ts

• W i-F i5  ?
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M a r k e t P o s itio n in g

• .1 1 b  is  id e a l fo r  c u s to m e r s :

• R e q u ir in g  lo w e s t a c q u is itio n  c o s t

• T h a t h a v e  a  la r g e  in s ta lle d  b a s e  o f .1 1 b

• T h a t h a v e  lo ts  o f r o a m in g  u s e r s  (to  o th e r  .1 1 b  s ite s )

• .1 1 a  is  id e a l fo r  c u s to m e r s :

• R e q u ir in g  h ig h e r  d a ta  r a te s

• R e q u ir in g  g r e a te r  c a p a c ity  (m o r e  c h a n n e ls )

• C o n c e r n e d  a b o u t B lu e to o th  in te r fe r e n c e

• W ith  a  s m a ll in s ta lle d  b a s e  o f .1 1 b
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B o tto m  L in e

•T h is  m a r k e t is  s till in  its  in fa n c y , n o t c o m p le te ly  c le a r  h o w  2 .4  
a n d  5 G h z  m a r k e ts  w ill p la y  o u t.  

•5 G h z  w ill a p p e a l to  E n te r p r is e s  (w h e r e  th e  in s ta lle d  b a s e  o f 2 .4 is  
little  to  n o n e ).

•5 G h z  is  N O T  a s  w e ll s u ite d  in  th e  v e r tic a ls  o r  U n iv e r s ity  
e n v ir o n m e n t w h e r e  c o s t, p o w e r  a n d  r a n g e  a r e  k e y  fa c to r s .

•C is c o  m u s t h a v e  b o th  s o lu tio n s , a n d  p r e s e n t th e  c u s to m e r  w ith  
b o th  o p tio n s .  W e  w a n t to  b e  th e  c u s to m e r ’s  tr u s te d  p a r tn e r .
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W h a t a b o u t IE E E 8 0 2 .1 1 g ?

• P r o v id e s  h ig h e r  
d a ta  r a te s @  2 .4  G H z

• S im ila r  s p e e d s a s  8 0 2 .1 1 a

• B a c k w a r d  c o m p a tib le w ith  
1 1  M b p s  (8 0 2 .1 1 b )

• S a m e  m o d u la tio n  a s  8 0 2 .1 1 a — O F D M
(o th e r  th r e e  p r o p o s a ls  e lim in a te d )

• M a y  ta k e  u p to  s ix  m o n th s  to  d e v e lo p
a n d  r a tify  a s  p a r t o f IE E E  8 0 2 .1 1

8 0 2 .1 1 g

2 0 – 5 0  M B 1 1  M B

8 0 2 .1 1 g 8 0 2 .1 1 b
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W ir e le s s  M a r k e t U s e s
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H is to r ic a l M a r k e t In h ib ito r s
• P o s itio n in g  o f w ir e le s s  a s  a  s e p a r a te  s o lu tio n

• Im m a tu r e  te c h n o lo g y
L o w  d a ta  r a te  &  th r o u g h p u t s p e e d s

S e c u r ity  c o n c e r n s

V e r tic a l m a r g in a liz a tio n  o f te c h n o lo g y  

L a c k  o f s ta n d a r d s

• L im ite d  to  v e r tic a l a p p lic a tio n s  s o lv in g  
s p e c ific  p r o b le m s

M a n u fa c tu r in g

H e a lth c a r e

R e ta il

E d u c a tio n
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K e y  G r o w th  D r iv e r s
• S ta n d a r d iz a tio n

IE E E  8 0 2 .1 1 b  s ta n d a r d s  - In te r o p e r a b ility

• T e c h n o lo g ic a l m a tu r ity
B e tte r  s e c u r ity  – 1 2 8 -b it e n c r y p tio n

1 1  M b p s  d a ta  r a te  s p e e d s

E a s e  o f in s ta lla tio n  a n d  m a n a g e m e n t

• H o r iz o n ta l a p p lic a tio n s
E x te n s io n  o f w ir e d  s o lu tio n s  

C o n n e c tin g  m o b ile  u s e r s

M o r e  M o b ile  c o m p u tin g  d e v ic e s
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S ta n d a r d s  C o m p lia n c e

• IE E E  8 0 2 .1 1 b
D e s ig n  s p e c s  fo r  h ig h  p e r fo r m a n c e  W L A N

W ir e le s s  S e c u r ity , In te r o p e r a b ility , Q o S   

• W I-F I C e r tific a tio n  b y  W E C A  (W I-F I.O R G )
E n s u r e s  u s e r  le v e l in te r o p e r a b ility ; a ll v e n d o r s  
p r o d u c ts  s h o u ld  w o r k  to g e th e r  (lik e  c e ll p h o n e  
te c h n o lo g y ).

P r o v id e  a n  a c c u r a te  a c c o u n t a n d  r e s u lts  o f 
d is p a r a te  v e n d o r  in te r o p e r a b ility  te s tin g .

C is c o  w a s  a  fo u n d in g  m e m b e r !



8 0 2 .1 1 b  In te r o p e r a b ility
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T h e  R o le  o f V e r tic a ls

• A ir o n e t h a s  c r e d ib le  tr a c k  r e c o r d  in  
v e r tic a l m a r k e ts

• K e y  v e r tic a ls  h a v e  a lr e a d y  a d o p te d  
w ir e le s s  te c h n o lo g y :

M a n u fa c tu r in g

H e a lth c a r e

T r a n s p o r ta tio n

F in a n c e

E d u c a tio n

H o s p ita lity /r e ta il

G o v e r n m e n t
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H o r iz o n ta l M a r k e t R e q u ir e m e n ts
R e q u ir e m e n t
• W ir e lin e -c la s s  s e c u r ity

• H ig h  p e r fo r m a n c e  a n d  r e lia b ility

• E n te r p r is e -s c a le  m a n a g e a b ility

• L o w  to ta l c o s t o f o w n e r s h ip

• S ta n d a r d s  fo u n d a tio n

S o lu tio n
• C e n tr a lly  m a n a g e d  

a u th e n tic a tio n , d y n a m ic  
e n c r y p tio n  k e y s  (L E A P )

• M a r k e t-le a d in g  p e r fo r m a n c e  
a n d  r e lia b ility  in  r a d io s , 
p la tfo r m s , s e r v ic e s

• E a s y -to -u s e  p o in t to o ls ; 
in te g r a tio n  w ith  e x is tin g  
m a n a g e m e n t in fr a s tr u c tu r e

• F e a tu r e s  th a t s im p lify  in s ta lla tio n  
a n d  r e m o v e  “ h id d e n  c o s ts ”

• C o m p lia n c e  w ith  a n d  in n o v a tio n  
o f s ta n d a r d s  c o n tr ib u tin g  to  
in te r o p e r a b ility  a n d  u s a b ility  
(8 0 2 .1 1 , 8 0 2 .1 X , E A P , W E C A )
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H o r iz o n ta l A p p lic a tio n s

• E x te n d  w ir e d  n e tw o r k s  p r o v id in g  m o b ility

• E lim in a te  e x p e n s iv e  w ir in g  p r o b le m s  (m o v e s , 
a d d s  &  c h a n g e s )

• P r o v id e  a  c o m p le te  n e tw o r k in g  s o lu tio n  fo r  
s m a ll c o m p a n ie s /S O H O

• In te g r a te  h o m e , tr a v e l, a n d  w o r k  e n v ir o n m e n ts  
fo r  fle x ib le , c o n s is te n t c o n n e c tiv ity  (C is c o  d o e s  
N O T  o ffe r  a  c o n s u m e r  p r o d u c t).

• C ir c u m v e n t p h y s ic a l r e s tr ic tio n s  th a t lim it 
n e tw o r k  e x p a n s io n

• P r o v id e  fle x ib le  L A N  s o lu tio n s  in  fa s t-c h a n g in g  
e n v ir o n m e n ts
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W ir e le s s  A c c e s s  T o d a y

N o  lo n g e r  ju s t a  
v e r tic a l/n ic h e  te c h n o lo g y

B a s ic  n e tw o r k  b u ild in g  b lo c k

D e liv e r s  n e tw o r k  u b iq u ity

S ta n d a r d s  a r e  e m e r g in g

In te r o p e r a b ility  is  n o w  
p r o v e n

In c r e a s in g  d e m a n d  fo r  
h ig h e r  b a n d w id th

O p p o r tu n ity  fo r  tr u e  m o b ility
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W ir e le s s  L A N  T o p o lo g ie s



3 72 6 9 1_ 0 3 _ 2 0 0 1_ c 1 © 2 0 0 1 , C is c o  S y s te m s , In c . 

S h a r e d  L o c a l A r e a  N e tw o r k  (L A N )

E th e r n e t
S h a r e d  H u b

In te r n e t
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W ir e le s s  L o c a l A r e a  N e tw o r k  (W L A N )

A c c e s s  
P o in t

E th e r n e t

R e m e m b e r : A n  A c c e s s  P o in t is  a  S H A R E D  d e v ic e  a n d  h a s  
s im ila r  p e r fo r m a n c e  to  a  S H A R E D  E th e r n e t H U B

R e m e m b e r : A n  A c c e s s  P o in t is  a  S H A R E D  d e v ic e  a n d  h a s  
s im ila r  p e r fo r m a n c e  to  a  S H A R E D  E th e r n e t H U B

In te r n e t
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L A N
B a c k b o n e

L A N
B a c k b o n e

T y p ic a l S in g le  C e ll C o n fig u r a tio n

W ir e le s s
C lie n ts

W ir e le s s
C lie n ts

W ir e le s s
C e ll

W ir e le s s
C e ll
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T y p ic a l M u ltic e ll C o n fig u r a tio n

L A N  B a c k b o n eL A N  B a c k b o n e

C h a n n e l 1C h a n n e l 1

W ir e le s s
C e ll

W ir e le s s
C e ll

C h a n n e l 6C h a n n e l 6

W ir e le s s
C lie n ts

W ir e le s s
C lie n ts

A c c e s s  P o in tA c c e s s  P o in t

W ir e le s s
C e ll

W ir e le s s
C e ll
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C h a n n e l 1C h a n n e l 1

C h a n n e l 1C h a n n e l 1

W ir e le s s  R e p e a te r

A c c e s s
P o in t

A c c e s s
P o in t

W ir e le s s
C lie n ts

W ir e le s s
C lie n ts

W ir e le s s
R e p e a te r

C e ll

W ir e le s s
R e p e a te r

C e ll

W ir e d  L A N
s e g m e n t

W ir e d  L A N
s e g m e n t
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W ir e le s s  L A N  C o m p o n e n ts
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W ir e le s s  L A N  C o m p o n e n ts

• P C  C a r d /P C I a n d  IS A  C lie n t A d a p te r s

• A c c e s s  P o in ts

• L in e -o f-S ig h t B r id g e  P r o d u c ts

• A n te n n a s  &  A c c e s s o r ie s
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C lie n t A d a p te r s

• P C M C IA  c a r d  fo r  L a p to p s  a n d  P D A s

• P C I a d a p te r  fo r  D e s k to p s

• D r iv e r  S u p p o r t
W in d o w s  9 5 , 9 8 , 2 0 0 0 , X P

W in d o w s  N T  4 .0

W in d o w s  C E

L in u x

M a c  O S  9 , 1 0

• A ls o  s u p p o r ts  N o v e ll N e tw a r e  C lie n ts

• U tilitie s  in c lu d e  u s e r  c o n fig u r a tio n  a n d  s ite  s u r v e y  
to o l fo r  s im p le  in s ta lla tio n  a n d  u p g r a d e
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C lie n t G a d g e ts

P a lm  a n d  P o c k e tP C w ith  b u ilt-in  s c a n n e r

T h u m b -s iz e d  p o r ta b le  s c a n n e rN e tV is io n d a ta  p h o n e

IP  P h o n e s
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C is c o ’s  W L A N  P r o d u c t E v o lu tio n

3 4 0  S e r ie s

3 5 0  S e r ie s

1 2 0 0  S e r ie s

• 3 0 m W r a d io
• A C  p o w e r e d
• 8 0 2 .1 1 b  c o m p lia n t

• 1 0 0  m W r a d io
• In -lin e  p o w e r e d
• 8 0 2 .1 1 b  c o m p lia n t
• Im p r o v e d  m o th e r b o a r d
• P le n u m  r a ta b le

• 1 0 0  m W  e m b e d d e d  r a d io
• M o d u la r  d e s ig n
• 8 0 2 .1 1 b  (in itia lly ) 
• 8 0 2 .1 1 a  a n d  g , r a d io s  s h o r tly
• A C  p o w e r e d  o r  in -lin e
• P le n u m  r a ta b le
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In v e s tm e n t P r o te c tio n  
a n d  F u tu r e  P r o o fin g

• M o d u la r  p la tfo r m  fo r  
s in g le  o r  d u a l b a n d  
o p e r a tio n

• F ie ld  u p g r a d e a b le  
r a d io s

• E ig h t m e g a b y te s  o f 
s to r a g e  a n d  s u p p o r t fo r  
C is c o  m a n a g e m e n t 
to o ls
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F le x ib ility
• Id e a l fo r  b o th  o ffic e  a n d  r u g g e d  

e n v ir o n m e n ts
O ffic e  in te r io r  a s c e tic s , b r o a d  o p e r a tin g  
te m p e r a tu r e  r a n g e  

• W a ll a n d  c e ilin g  m o u n t c a p a b ilitie s
M e ta l c a s e  a n d  U L  2 0 4 3  fo r  P le n u m  r a ta b ility

• S u p p o r t fo r  b o th  in -lin e  p o w e r  o v e r  
E th e r n e t a n d  lo c a l p o w e r  

• V a r ia b le  tr a n s m it p o w e r  a n d  b r o a d  
s e le c tio n  o f a n te n n a s
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F ie ld  u p g r a d e a b le

• B o th  th e  2 .4  G H z  a n d  5  G H z  
r a d io s  a r e  fie ld  u p g r a d e a b le

M in i-P C I 2 .4  
G H z  s lo t

5  G h z R a d io
M o d u le  s lo t
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D u a l b a n d  c a p a b ilitie s

• M o d u le  s lo t fo r  8 0 2 .1 1 a  r a d io

• W ill b e  a b le  to  r u n  b o th  8 0 2 .1 1 b  
a n d  8 0 2 .1 1 a  s im u lta n e o u s ly
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M o u n tin g  

• M o u n tin g  b r a c k e t 
s e p a r a te  fr o m  A P

• K e n s in g to n  lo c k  p o r t 

• P a d  lo c k  h o le s  lo c k -in  A P  
to  m o u n tin g  b r a c k e t a s  
w e ll a s  a n y  8 0 2 .1 1 a  
M o d u le

• A P  w h e n  a tta c h e d  to  
m o u n tin g  b r a c k e t h id e s  
th e  m o u n tin g  s c r e w s  fo r  
e n h a n c e d  s e c u r ity



5 22 6 9 1_ 0 3 _ 2 0 0 1_ c 1 © 2 0 0 1 , C is c o  S y s te m s , In c . 

M o u n tin g  B r a c k e t 
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T r a n s m it P o w e r

• T r a n s m it p o w e r  is  1 0 0 m W  (+ 2 0 d B m )

• O th e r  s u p p o r te d  p o w e r  le v e ls  c a n  
in c lu d e :

5 0 , 3 0 , 2 0 , 5 , a n d  1 m W
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3 0 m W  C e ll S iz e  C o m p a r is o n

1 1  M b p s  D S S S
8 0 -1 0 0  fe e t r a d iu s

5 .5  M b p s  D S S S
1 0 0 -2 0 0  fe e t r a d iu s

2  M b p s  D S S S
2 0 0 -2 7 5  fe e t r a d iu s
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1 0 0 m W  C e ll S iz e  C o m p a r is o n

100 milli-Watt client and Access 
Point range capabilities

1 1  M b p s  D S S S
1 0 0 -1 5 0  fe e t r a d iu s

5 .5  M b p s  D S S S
1 5 0 -2 5 0  fe e t r a d iu s

2  M b p s  D S S S
2 5 0 -3 5 0  fe e t r a d iu s

2 0  to  5 0 %  in c r e a s e  in  r a n g e !
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A C  P o w e r  R e q u ir e m e n ts

• C o s t o f A C  c a b lin g  c a n  b e   
a s tr o n o m ic a l a t tim e s .

• A s  m u c h  a s  $ 3 0 K  fo r  a  b u ild in g  in  S a n  
J o s e  ( 3  s to r y  C is c o  o ffic e s )

• In  lin e  p o w e r  h a s  r e d u c e d  th e  c o s t o f 
p r o v id in g  A C  p o w e r  to  e a c h  A .P .
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A ir o n e t 3 5 0  
E th e r n e t In -L in e  P o w e r

E th e r n e t In -lin e  P o w e r  S o u r c e :
• C a ta ly s t 3 5 2 4  P o w e r  S w itc h
• C a ta ly s t 6 0 0 0  P o w e r  B la d e
• C a ta ly s t 4 0 0 0  P o w e r  B la d e
• 4 8  P o r t P o w e r  P a tc h  P a n e l

E th e r n e t In -lin e  P o w e r  S o u r c e :
• A ir o n e t P o w e r  In je c to r N o  P o w e r

P o w e r

P o w e r

• A ir o n e t 3 5 0  u s e s  E th e r n e t in -lin e  p o w e r  O N L Y

• E lim in a te s  n e e d  fo r  lo c a l p o w e r  a n d  A C  in fr a s tr u c tu r e  c o s t

• D r a w s  in -lin e  p o w e r  fr o m  e d g e  d e v ic e s  (-4 8  V o lts )

• C a ta ly s t p o w e r  s w itc h e s  s u p p o r t d e v ic e  d is c o v e r y  m o d e
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C is c o  A ir o n e t S e r ie s  B r id g e s

• B u ild in g -to -B u ild in g  c o n n e c tiv ity  
a t u p  to  2 5  m ile s  (lin e  o f s ig h t) 

• C o s t e ffe c tiv e  a lte r n a tiv e  
to  le a s e d  lin e /T 1

• R a p id , s im p le  d e p lo y m e n t 
a n d  r e -d e p lo y m e n t

• P o in t-to -P o in t a n d  
P o in t-to -M u ltip o in t

• N o  g o v e r n m e n t lic e n s e  r e q u ir e d
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D ip o le  O m n i D ir e c tio n a l W h ip

• T h e  D ip o le  O m n i-D ir e c tio n a l W h ip :

• A c c e s s  P o in ts  a n d  P C  b o a r d s  a r e  u s u a lly  
in s ta lle d  w ith  th is  a n te n n a .

P o la r iz a tio n :V e r tic a l

G a in : 2 .1 4 d B i
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O m n i-D ir e c tio n a l A n te n n a

• T h e  H ig h -G a in  O m n i-D ir e c tio n a l:

• T h is  a n te n n a  c o v e r s  a  s ig n ific a n tly  g r e a te r  a r e a  
th a n  c a n  b e  c o v e r e d  w ith  th e  u n ity -g a in  O m n i-
d ir e c tio n a l ty p e .  A c c e s s  P o in ts  a r e  u s u a lly  
in s ta lle d  w ith  h ig h -g a in  a n te n n a s .

P o la r iz a tio n :  V e r tic a l

G a in :  5 .2  a n d  1 2 d B i

Top
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H e m is p h e r ic a l P a tc h  A n te n n a

• T h e  P a tc h :

• T h is  is  a  d ir e c tio n a l a n te n n a  w ith  a  v e r y  
w id e  p a tte r n .  It is  s o m e tim e s  e a s ie r  to  
m o u n t th e  “ p a tc h ”  th a n  a n y  o th e r  ty p e  
a n te n n a .

G a in : 6 d B i a n d  8 .5 d B i

F r e q u e n c y : 2 .4  G H z
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H ig h  G a in  Y a g i

• T h is  is  a  v e r y  d ir e c tio n a l a n te n n a  w ith  a  b e a m  
w id th  o f o n ly  3 0  d e g r e e s .  W h e n  th e  h ig h -g a in  
Y a g i is  u s e d  in  a  w a r e h o u s e  fa c ility  it c a n  
p r o v id e  lo n g  d ir e c tio n a l c o v e r a g e  fr o m  w a lls  
a d ja c e n t to  r a c k  s h e lv in g .  T h is  ty p e  o f Y a g i is  
e n c lo s e d  in  a  p la s tic  c a s in g .

G a in : 1 3 .5 d B i

F r e q u e n c y : 2 .4  G H z



6 32 6 9 1_ 0 3 _ 2 0 0 1_ c 1 © 2 0 0 1 , C is c o  S y s te m s , In c . 

Misc. Accessories

• Wireless Accessories that complement Cisco’s product 
of f ering s

T erraWav e products include:

S ite S urv ey  T ools

Antenna S plitters

Custom Cab les and  Connectors

N E M A E nclosures

Custom M ounting  S olutions

Contact TerraWave at 210- 3 7 5 - 8 4 8 2 or 

w w w . terra- wave.com  
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W L A N  D e m o
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S ite  P la n n in g
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P r e -S ite  S u r v e y
• A  fo r m  o f d a ta  c o lle c tio n  

In fo r m a tio n  th a t w ill d ic ta te  h o w  o r  w h e r e  th e  
s u r v e y  is  c o n d u c te d

T h is  h e lp s  to  d e te r m in e  o v e r a ll p r o je c t 
r e q u ir e m e n ts  s u c h  a s :

T h r o u g h p u t n e e d e d

R e d u n d a n c y  a n d  o v e r la p

N u m b e r  o f u s e r s  

T y p e  o f a p p lic a tio n s  w h ic h  d ic ta te  
p e r fo r m a n c e

S u r v e y  r e s tr ic tio n s  a n d  s p e c ia l n e e d s
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S ite  S u r v e y

• T h e  o n ly  w a y  to  g u a r a n te e  a  
s u c c e s s fu l in s ta lla tio n  is  to  h a v e  a  
fu ll s ite  s u r v e y  o r  e n g in e e r in g  d e s ig n  
p la n  fo r  th e  fa c ility

• In s ta lla tio n  w ith o u t a  s ite  s u r v e y  c a n  
le a d  to  s e r io u s  n e tw o r k  p r o b le m s
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W h a t Y o u  N e e d

• T e s t E q u ip m e n t

• A n te n n a s  &  C a b le s

• L a d d e r  o r  L ift

• S a fe ty  E q u ip m e n t

• M a r k in g  M a te r ia ls

• S ite  D r a w in g

• M e e t w ith  M IS

• C o n d u c t a  W a lk -
th r o u g h  o f th e  S ite

• A  Q u a lifie d  
P a r tn e r
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T r a in in g  P a r tn e r

G ig a W a v e T e c h n o lo g ie s , L T D .

1 0 5 2 1  G u lfd a le   

S a n  A n to n io , T e x a s  7 8 2 1 6

P h o n e : 2 1 0 -3 7 5 -0 0 8 5   

F A X : 2 1 0 -3 7 5 -8 3 8 2

h ttp ://w w w .g ig a -w a v e .c o m /
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N e tw o r k in g  P r o fe s s io n a ls  C o n n e c tio n

• D is c u s s io n  
fo r u m s

• O n lin e  e v e n ts

• B iw e e k ly  
n e w s le tte r

w w w .c is c o .c o m /g o /n e tp r o

V is it O u r  
In te r a c tiv e  
W e b  S ite  fo r :
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T e s t E q u ip m e n t

• S e le c tio n  o f a n te n n a s

• A P  m o d e l th a t w ill b e  in s ta lle d

• W ir e le s s  L a p to p  o r  c lie n t d e v ic e  u s e d

• S p e c tr u m  A n a ly z e r



7 22 6 9 1_ 0 3 _ 2 0 0 1_ c 1 © 2 0 0 1 , C is c o  S y s te m s , In c . 

A n te n n a s  &  C a b le s

• A lw a y s  te s t w ith  th e  a n te n n a  to  b e  
in s ta lle d

• A n y  a n te n n a  e x te n s io n  c a b le s  
n e e d e d  fo r  th e  in s ta lla tio n  s h o u ld  b e  
u s e d  fo r  th e  S ite  S u r v e y  to o
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L a p to p  o r  C lie n t D e v ic e

• A n y  d e v ic e  u s e d  fo r  te s tin g  th e  
c o n n e c tio n  b e tw e e n  th e  A P  a n d  
C lie n t d e v ic e  m u s t b e  a b le  to  r u n  
d ia g n o s tic  u tilitie s  to  te s t th e  lin k

• L a p to p s  a r e  n o r m a lly  u s e d  h o w e v e r  
s o m e tim e s  c lie n t d e v ic e s  a r e  
s p e c ifie d  s u c h  a s  p e n  b a s e d  P C ’s
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O th e r  T e s t T o o ls

• A  S p e c tr u m  A n a ly z e r  is  s o m e tim e s  u s e d  
to  lo c a te  s o u r c e s  o f R a d io  F r e q u e n c y  
In te r fe r e n c e  (R F I)

• A  h a n d h e ld  F r e q u e n c y  C o u n te r  c a n  
p r o v id e  a  q u ic k  r e fe r e n c e  to  s p e c ific  
e m is s io n s  in  a  c lo s e  a r e a

• A n  E le c tr o m a g n e tic  F ie ld  P r o b e  c a n  
d e te c t lo c a l s o u r c e s  o f E le c tr o -M a g n e tic  
In te r fe r e n c e  (E M I)
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S ite  D r a w in g

• A  s e t o f d r a w in g s  o r  p r in ts  a r e  n e e d e d  to  
a n n o ta te : 
A P  lo c a tio n s

C o v e r a g e  a r e a s

C a b le  a n d  e le c tr ic a l r e q u ir e m e n ts

S o u r c e s  o f in te r fe r e n c e

• A  s e t o f c o lo r e d  p e n s , r u le r  a n d  o f c o u r s e  
s o m e th in g  to  m a r k  th e  lo c a tio n s  in  th e  
fa c ility  s u c h  a s  fla g g in g  ta p e  a r e  a ls o  
n e e d e d
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S ite  W a lk th r o u g h

• A  w a lk th r o u g h  is  n e c e s s a r y  fo r :

D e fin in g  c o v e r a g e  a r e a s  d e s ir e d

Id e n tify in g  e n v ir o n m e n ta l r e s tr ic tio n s

F a m ilia r iz in g  w ith  th e  fa c ility  to  d e v e lo p  
a  g a m e  p la n  fo r  th e  S ite  S u r v e y



7 72 6 9 1_ 0 3 _ 2 0 0 1_ c 1 © 2 0 0 1 , C is c o  S y s te m s , In c . 

T h in k  o f R a te  v s . R a n g e

2 Mbps FHSS

2 Mbps DSSS 
1 Mbps FHSS

5.5 Mbps DSSS

11 Mbps 
DSSS
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F a c ility  L a y o u t

Rack Shelving

Staging and Burn-in

Shipping & 
Receiving

1

1
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C o n tin u in g  th e  S u r v e y

1

1

2

2

Coverage 
Overlap
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S ite  S u r v e y  U tilitie s
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S ite  S u r v e y  R e p o r t

• A  g o o d  s ite  s u r v e y  r e p o r t s h o u ld  in c lu d e  
s p e c ific  in fo r m a tio n :

C o n ta c t in fo r m a tio n

A P  lo c a tio n s  a n d  A n te n n a s  u s e d

C o n fig u r a tio n  n o te s

C a b le  a n d /o r  p o w e r  r e q u ir e m e n ts

In s ta lla tio n  n o te s

D ia g r a m s
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In s ta lla tio n  o f E q u ip m e n t

• In s ta ll C a b lin g  a n d  E le c tr ic a l n e e d s

• In v e n to r y  th e  e q u ip m e n t o n  s ite

• C o n fig u r e  a c c e s s  p o in ts

• In s ta ll a c c e s s  p o in ts , a n te n n a s  a n d  
a n te n n a  e x te n s io n  c a b le s  if n e e d e d

• C o n n e c t a ll d e v ic e s , p o w e r  o n  a n d  d o  a  
c e r tific a tio n  te s t to  v e r ify  c o v e r a g e
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C a b lin g  a n d  E le c tr ic a l

Rack Shelving

Staging and Burn-in

1

Data

Electrical
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In v e n to r y  a n d  C o n fig u r a tio n

Be sure to connect Antennas before powering on!
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C o n n e c t a n d  T e s t

• B e  s u r e  to  p r o p e r ly  c o n n e c t a ll d e v ic e s  
th e n  a p p ly  p o w e r

• U s e  th e  C is c o  S ite  S u r v e y  u tility  to  v e r ify  
th e  in s ta lle d  c o v e r a g e  is  r ig h t

• C h e c k  r o a m in g

• C h e c k  d a ta  r a te

• C h e c k  q u a lity

• C h e c k  s tr e n g th
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P r o fe s s io n a l S e r v ic e s

• M S I s y s te m s  in te g r a to r s

• IP  R e v o lu tio n

• N e tC o m In te r n a tio n a l 

-fo c u s e d  v e r tic a ls
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W ir e le s s  L A N  S e c u r ity : 
R e a d y  fo r  P r im e  T im e
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F u tu r e  o f W ir e le s s  L A N s
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IE E E  8 0 2 .1 1  S ta n d a r d  A c tiv itie s

• 8 0 2 .1 1 a - 5 G H z - r a tifie d  in  1 9 9 9

• 8 0 2 .1 1 b - 1 1 M b p s  2 .4  G H z - r a tifie d  in  1 9 9 9

• 8 0 2 .1 1 d - A d d itio n a l r e g u la to r y  d o m a in s  

• 8 0 2 .1 1 e - Q u a lity  o f S e r v ic e

• 8 0 2 .1 1 f - In te r -A c c e s s  P o in t P r o to c o l (IA P P )

• 8 0 2 .1 1 g - H ig h e r  D a ta  r a te  (> 2 0  M b p s ) 2 .4  G H z

• 8 0 2 .1 1 h - D y n a m ic  F r e q u e n c y  S e le c tio n  a n d  
T r a n s m it P o w e r  C o n tr o l m e c h a n is m s

• 8 0 2 .1 1 i - A u th e n tic a tio n  a n d  s e c u r ity
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