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802.11abg Performance Still Benefits from MIMO

11g

A P

V oW i -F i w i th 1 1 g

F L O O R  P L A N

11b

5

0
M O S  S c o r e

11n

A P

V oW i -F i w i th 1 1 n

F L O O R  P L A N
5

0
M O S  S c o r e

11a
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8 0 2 . 1 1 n O p er a ti on
4 0  M H z  C h a nnel20  M H z  C h a nnel

1 3 ,  26,  3 9 ,  5 2,  7 8 ,  
1 04 ,  1 1 7 ,  1 3 0

6. 5 ,  1 3 ,  1 9 . 5 ,  26,  
3 9 ,  5 2,  5 8 . 5 ,  65

8 02 . 1 1 n
G I =  8 00 ns
2 . 4  G H z

27 ,  5 4 ,  8 1 ,  1 08 ,  
1 62,  21 6,  24 3 ,  

27 0
1 3 . 5 ,  27 ,  4 0. 5 ,  5 4 ,  
8 1 ,  1 08 ,  1 21 . 5 ,  

1 3 5
1 3 ,  26,  3 9 ,  5 2,  7 8 ,  
1 04 ,  1 1 7 ,  1 3 0

6. 5 ,  1 3 ,  1 9 . 5 ,  26,  
3 9 ,  5 2,  5 8 . 5 ,  65

8 02 . 1 1 n
G I =  8 00 ns
5 G H z

3 0,  60,  9 0,  1 20,  
1 8 0,  24 0,  27 0,  

3 00
1 5 ,  3 0,  4 5 ,  60,  9 0,  
1 20,  1 3 5 ,  1 5 0

1 4 . 4 ,  28 . 9 ,  4 3 . 3 ,  
5 7 . 8 ,  8 6. 7 ,  1 1 5 . 6,  

1 3 0,  1 4 4 . 4
7 . 2,  1 4 . 4 ,  21 . 7 ,  

28 . 9 ,  4 3 . 3 ,  5 7 . 8 ,  65 ,  
7 2. 2

8 02 . 1 1 n
G I =  4 00 ns
2 . 4  &  5 G H z  

1 ,  2,  6,  9 ,  1 2,  1 8 ,  
24 ,  3 6,  4 8 ,  5 4

8 02 . 1 1 g
2 . 4  G H z

6,  9 ,  1 2,  1 8 ,  24 ,  3 6,  
4 8 ,  5 4

8 02 . 1 1 a 
5 G H z

1 ,  2,  5 . 5 ,  1 18 02 . 1 1 b
2 . 4  G H z

2 S t rea m s1 S t rea m2 S t rea m s1 S t rea m

D a t a  R a t e s

=  op ti onal  c ap ab i l i ti es
* *  W i th  4  s treams ,  4 0 MH z  c h annel  w i d th  and  G I of  4 00 ns ,  6 00 Mb p s  i s  ac h i evab l e.
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8 0 2 . 1 1 n
I t’s A b ou t a  W h ol e L ot M or e T h a n S p eed

T hrou g hpu t R eli ab i li ty P red i ctab i li ty

80 2.1 1 a / g  w i t h  A P 1 240
80 2.1 1 a / g  w i t h  A P 1 25 0
80 2.1 1 n  w i t h  A P 1 25 0

ID E A L6 0921 3 0

2x

P red i c tab i l i ty of  T h rou gh p u t
St a n d a r d  De v i a t i o n  o f  P a c k e t  R e t r i e s  

22.5

8 8 .5

1 4 6 .8 3

0
2 0

4 0
6 0

8 0
1 00
1 2 0

1 4 0

8 02 . 1 1 a / g 8 02 . 1 1 n ,  2 0
M H z

8 02 . 1 1 n ,  4 0
M H z  

Mb p s  T h rou gh p u t

152

20 1

3 0 6

0 1 00 2 00 3 00

1 1 a/ g – A P 1 2 4 0

1 1 a/ g – A P 1 2 50

1 1 n – A P 1 2 50

A verage P ac k et R etri es

2x

E n han ced  fi le tran sfer 
an d  d ow n load  speed s 

for larg e fi les 
Low er laten cy for 
m ob i le u n i fi ed  
com m u n i cati on s 

M ore con si sten t 
cov erag e an d  

throu g hpu t for m ob i le 
appli cati on s

> 5 x

5x  m ore throu g hpu t 2x  m ore reli ab le 2x  m ore pred i ctab le
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I E E E  a nd  th e W i -F i  A l l i a nc e

W h ile c h a nges to  th e sta nd a r d  a r e unlik ely  to  r eq uir e 
a ny  h a r d w a r e m o d if ic a tio ns to  th e ex isting C isc o  A P ,  th e 
pla tf o r m  i s  m o d u l a r to  ensur e inv estm ent pr o tec tio n

Dr a f t  2.0  
Sp e c . 
m o v e d  t o  
L e t t e r  B a l l o t

L e t t e r  
B a l l o t  
P a s s e s

W F A  
B e g i n s  
Dr a f t  2.0  
In t e r -o p

Dr a f t  2.0  
P r o d u c t s  
A v a i l a b l e  i n
t h e  M a r k e t

IEEE
80 2.1 1 n
St a n d a r d
R a t i f i e d

R a t i f i e d  80 2.1 1 n  
P r o d u c t s  A v a i l a b l e  
( A s s u m e s  N o  M a j o r  
Ch a n g e s  i n  St a n d a r d )

3  y e a r s  i n t o  a  4 Y e a r  
L a p t o p  R e f r e s h  Cy c l e
( 7 5 %  o f  U s e r s  H a v e  
80 2.1 1 n )

J a n ’0 7 M a r  ’0 7 J u n ’0 7 O c t  ’0 7 A u g  ’0 9J u l y  ’0 9 O c t  ’10

I n d u stry
S tan d ardI E E E

S p ec if ic a t ions
8 0 2 11i
8 0 2 11e
8 0 2 11n d r a f t  2 . 0

W i -F i
A l l i a n c e

C ert if ic a t ions
W P A 2
W M M
8 0 2 11n
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802.11n
C is c o Next 
Generation 
W irel es s  S ol u tion
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T h e A i r onet 1 2 5 0  S er i es A c c ess P oi nt
� I n d u s t r y ’s  f i r s t  W i -F i  C e r t i f i e d  8 0 2 .11n  
d r a f t  2 .0  a c c e s s  p o i n t

� M o d u l a r  p l a t f o r m
F i eld  u pg rad eab le rad i o m od u les/ fu tu re 
techn olog i es

� H i g h e r  s p e e d  W L A N  t e c h n o l o g i e s
F aster C P U  to han d le hi g her d ata 
throu g hpu t
I n creased  m em ory for ex pan d ed  
featu re set
1 0/ 1 00/ 1 000 E thern et port

� A v a i l a b l e  i n  U n i f i e d  ( L W A P P )  a n d  
S t a n d a l o n e  v e r s i o n s
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Ind u stry  F irst Mod u lar 
W i-F i C ertified  802.11n 
D raft 2.0 A ccess Point

M od u l a r  P l a tf or m
� S u p p o r t  f o r  m o d u l a r  
8 0 2 .11n  d r a f t  2 .0  
r a d i o s  i n  2 .4 G h z  a n d  
5 G h z

� F i e l d  u p g r a d e a b i l i t y  
h e l p s  e n s u r e  
i n v e s t m e n t  p r o t e c t i o n

� P l a t f o r m  f o r  f u t u r e  R F  
t e c h n o l o g y  i n n o v a t i o n s

� F l e x i b l e  d e p l o y m e n t  
o p t i o n s

Modularity
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A ntenna s f or  A i r onet 1 2 5 0  S er i es
� O m n i d i recti on al

Single enc lo sur e w ith  3  a ntenna  
elem ents

2.4  G H z  3 d B i ( A I R -A N T 24 3 0 V -R )
5  G H z  4  d B i ( A I R -A N T 5 14 0 V -R )

� D i poles
N ew  d ipo le w ith o ut h inge (gr a y )

2.4  G H z  2.2 d B i ( A I R -A N T 24 22D G -R )
5  G H z  3 .5  d B i ( A I R -A N T 5 13 5 D G -R )

A lso  suppo r ts ex isting d ipo les w ith  
h inge (b la c k  &  w h ite)

B lue d o t ind ic a tes 5  G H z
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� M a int a ins  ex is t ing  s w it c h  inf ra s t ru c t u re
� D elivers  f u ll 18  w a t t s  p ow er

P ow er I n j ector

� P ow er f rom  a ny  loc a l p ow er ou t let
Local A C  P ow er

F l ex i b l e P ow er  O p ti ons
� F u ll 11a / b/ g  p erf orm a nc e
� R ed u c ed  11n p erf orm a nc e ( m a x im u m  P H Y  

d a t a -ra t e 15 7 .5  M bp s / ra d io)

S tan d ard  8 02. 3 af P oE

� I nd u s t ry  only  s ing le p ort  P oE s olu t ion
� C a t a ly s t  s w it c h  f a m ily  – 3 7 5 0 ,  3 5 6 0 ,  4 5 0 0 ,  6 5 0 0
� F u ll 11n p erf orm a nc e

C i sco E n han ced  P oE

A i r o n e t 12 5 0

Full 802.11n 
r e q ui r e s  m o r e  t h a n 
s t a nd a r d  802.3 a f  

P o w e r  o v e r  E t h e r ne t
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A P 1 2 5 0  D u a l  R a d i o P ow er i ng  O p ti ons

21 or 2#  o f  rad i o s 
su p p o rt ed

16 .8 -20  W15 .4  WM ax  P o w er at  
P S E

2x 31 ra d io:  2x 3
2 ra d ios :  1x 3 1

M I M O  M o d e 
(T x x  R x )

3 5 6 0 E,  3 7 5 0 -E
4 5 0 0 E:  X 4 6 4 8 -E,  X 4 6 4 8 + E
6 5 0 0 :  X 6 14 8  /  X 6 14 8 A  /  X 6 5 4 8

A ny  8 0 2.3 a f  s w it c hC at aly st   
S w i t c h  S u p p o rt

C i sc o  E n h an c ed  P o E8 0 2 . 3 afP o w er M o d e

1: 1 rep la c em ent  of  leg a c y  A P s 2 ens u res  
m a x im u m  p erf orm a nc e a nd  f u nc t iona lit y . 
( M a x  P H Y  d a t a -ra t e 3 0 0  M bp s  p er ra d io)

N o M C S  8 -15  d a t a  ra t es  in 
2.4  &  5 G H z  ( m a x im u m  P H Y  
d a t a -ra t e 15 7 .5  M bp s / ra d io)

D u al rad i o  
L i mi t at i o n s1

1 L im it a t ions  a re only  a p p lic a ble t o d u a l ra d io c onf ig u ra t ions . I n s ing le ra d io 
c onf ig u ra t ions ,  f u ll c a p a bilit ies  a re a va ila ble f or a ll p ow er op t ions .

2 I f  A P  d ens it y  is  low er t h a n one A P  p er 5 , 0 0 0  s q  f eet  ( d a t a  only )  OR  one A P  p er 3 , 0 0 0  
s q  f eet  ( f or voic e,  loc a t ion) ;  t h en a d d it iona l p ow er s ou rc e m a y  be need ed

A  P ow er I nj ec t or a nd  P ow er S u p p ly  a re a ls o a va ila ble a s  p ow ering op t ions
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Ci sc o E nh a nc ed  P oE  - R ec om m end ed

�S u p p o r t s  2  r a d i o  11n m o d e  
�R e c o m m e nd  1:1 r e p l a c e m e nt  o f  8 0 2 . 11a / b / g  t o  8 0 2 . 11n 
�N o  l i m i t a t i o ns  o n t h e  nu m b e r  o f  A P 12 5 0 s  t h a t  c a n b e  u s e d  
w i t h  a  c a r d  o r  c h a s s i s
�C h a s s i s  p o w e r  s u p p l y  m u s t  b e  c o r r e c t l y  s i z e d  f o r  P o E  l o a d

�S u p p o r t s  2  r a d i o  11n m o d e
�N o  l i m i t a t i o ns  o n t h e  nu m b e r  o f  A P 12 5 0 s  t h a t  c a n b e  u s e d  
w i t h  a  c a r d  o r  c h a s s i s
�C h a s s i s  p o w e r  s u p p l y  m u s t  b e  c o r r e c t l y  s i z e d  f o r  P o E  l o a d

�S u p p o r t s  2  r a d i o  11n m o d e
�S w i t c h  p o w e r  s u p p l y  m u s t  b e  c o r r e c t l y  s i z e d  f o r  P o E  l o a d

N o t e s

12 . 2 ( 3 3 ) S X
H 2
E s t i m a t e d  
A p r  0 8

L i ne c a r d s :
W S-X 6 1 48A -G E-45 A F
W S-X 6 1 48-G E-45 A F
W S-X 6 5 48-G E-45 A F

P o E  d a u g h t e r  c a r d s :
W S-F 6 K -48-A F =
W S-F 6 K -G E48-A F =

C a t 6K

12 . 2 ( 4 4 ) S G  
E s t i m a t e d  
A p r  0 8

4 5 0 0 E  L i ne c a r d s :
W S-X 46 48-R J 45 V -E
W S-X 46 48-R J 45 V + E

C a t 4 K

12 . 2 ( 4 4 ) S E
R e l e a s e d  
F e b  2 0 0 8

3 7 5 0 E :
W S-C3 7 5 0 E-24P D-S
W S-C3 7 5 0 E-24P D-E
W S-C3 7 5 0 E-48P D-S
W S-C3 7 5 0 E-48P D-E
W S-C3 7 5 0 E-48P D-SF
W S-C3 7 5 0 E-48P D-EF

3 5 6 0 E :
W S-C3 5 6 0 E-24P D-S
W S-C3 5 6 0 E-24P D-E
W S-C3 5 6 0 E-48P D-S
W S-C3 5 6 0 E-48P D-E
W S-C3 5 6 0 E-48P D-SF
W S-C3 5 6 0 E-48P D-EF

C a t 3 K

S o f t w a r e  
R e l e a s e

S u p p o r t e d  
S w i t c h e s
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T ec h ni c a l  S u m m a r y

20  (17 per T x )20  (17 per T x )20  (17 per T x )D i s a b l edn / a28 02. 11n  M C S  8 -15

17 
20  (17 per T x )

17 
20  (17 per T x )

17 
20  (17 per T x )

17 
D i s a b l ed

D i s a b l ed
E n a b l ed  (d ef a u l t )

1
2

8 02. 11n  M C S  0-7
17 17 17 17 n / a18 02. 11a5  G H z
20  (17 per T x )20  (17 per T x )14   (11 per T x )D i s a b l edn / a28 02. 11n  M C S  8 -15

17 
20  (17 per T x )

17 
20  (17 per T x )

17  
14   (11 per T x )

17 
D i s a b l ed

D i s a b l ed
E n a b l ed  (d ef a u l t )

1
2

8 02. 11n  M C S  0-7
17 17 17 17 n / a18 02. 11g
20 20 20 20 n / a18 02. 11b2. 4  G H z

A l l  M o d es
(15 . 4  W )

eP o E M o d e
(20 W )

eP o E P o w er 
O pt i m i z ed  M o d e
(16 . 8  W )

8 02. 3 a f  
M o d e
(15 . 4  W )

1 R a d i o2 R a d i o s
E I R P  M a x i m u m  T ra n s m i t  P o w er (d B m )*C y c l i c  S h i f t  

D i v ers i t y  (C S D )
#  o f  

T ra n s m i t t ers
D a t a  ra t esR a d i o  

B a n d

*  M a x i m u m  t r a n s m i t  p o w e r  w i l l  v a r y  b y  c h a n n e l  a c c o r d i n g  t o  r e g u l a t i o n s  p e r  c o u n t r y  
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A i r onet A c c ess P oi nt P or tf ol i o

R u g g edR u g g edS t a nd a rdI ns t a lla t ion

E x t ern alEx t erna lI nt erna lA nt enna s

Y esN oN oWi-F i 8 0 2.11n d ra f t  2.0  
C ert if ied

6 4  M B3 2 M B3 2 M BD R A M

3 2  M B16  M B16  M BF la s h

8 0 2 . 3 af *
8 0 2 . 3 at *
(1 8  W )

8 0 2.3 a f
( 12.9 5  W)

8 0 2.3 a f
( 11.1 W)P ow er R eq u irem ent

1 0 / 1 0 0 / 1 0 0 010 / 10 010 / 10 0D a t a  U p link  ( M bp s )

Y esN oN oM od u la r P la t f orm

A P  125 0A P  124 0A P  113 0
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Op timiz ed  R F  
Performance in th e

5-G H z  Band

S p ec tr u m  I ntel l i g enc e
� R ob u st D F S  S u pport req u i red  
for g lob al d eploym en t across 
all 5-G H z  chan n els

P er f o r m a nc e d egr a d a tio n 
w ith o ut D F S suppo r t

� T he fu ll b en efi t of 8 02. 1 1 n  
i s reali z ed  i n  5-G H z

D eplo y  4 0 -M h z  in 5 -G H z
� S u peri or D yn am i c F req u en cy 
S electi on  ( D F S )  su pport 
m ax i m i z es u se of 
5-G H z  chan n els

� S pectru m  i n telli g en ce 
i n teg rati on  i n to W C S

I n f ras truc ture  
S e rv ic e s
S p e c trum  
I n te llig e n c e

Max 
C h an n e l s

U N I I -1

11 Ch

F r e q  ( G H z ) 5 . 15 5 . 35 5 . 4 7 5 . 7 25 5 . 8 5
U N I I -2 U N I I -3

4  Ch

U N I I -2 E xt e n d e d
5 . 25

DFS Required to leverage
O ver 5 0 %  of  th e availab le s p ec trum

5  Ch

4  Ch 5  Ch 2  Ch

20 -MH z :  24

4 0 -MH z :  11

4  Ch
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D F S  a nd  A v a i l a b l e B a nd w i d th
� F u ll D F S  su pport i s req u i red  for
com plete u se of chan n els i n  5G H z

� Li m i ted  D F S  su pport d i rectly
i m pacts av ai lab le b an d w i d th

� Li m i ted  b an d w i d th restri cts
appli cati on  su pport an d
n eg ates i n v estm en t i n  1 1 n

2991 1 n  5 G H z
40 M H z

41 91 91 1 n  5 G H z
20 M H zEu rop e

491 11 1 n  5 G H z
40 M H z

821241 1 n  5 G H z
20 M H zU nit ed  S t a t es

C om p etitorsC is c oT h eoretic alA vailab le C h an n els  p er Region

Available Bandwidth in 5GHz for 11n

0
1 5 0
3 00
4 5 0
6 00
7 5 0
9 00

1 05 0
1 2 00
1 3 5 0

Competitors Competitors Cisc o Cisc o
* 40 MHz Channels in 5GHz

600Mbps

3 00Mbps

1 3 5 0Mbps 1 3 5 0Mbps

U S E urop e

U S
E urop e
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T ested ,  V a l i d a ted  I nter op er a b i l i ty
� 1 2 5 0  is th e f ir st W i-F i C E R T IF IE D  8 0 2 . 1 1 n d r a f t 2 . 0  a c c ess po int
� 1 2 5 0  selec ted  f o r  th e W i-F i A llia nc e inter o per a b ility  test b ed

B r o a d  i nt e r o p e r a b i l i t y  t e s t i ng —a l l  p r o d u c t s  r e c e i v i ng  c e r t i f i c a t i o n w i l l  b e  t e s t e d  
w i t h  t h e  12 5 0
O nl y  A P  v e nd o r  s e l e c t e d —t h e  r e s t  a r e  s i l i c o n m a nu f a c t u r e r s

� C isc o  pa r tic ipa ted  in th e 8 0 2 . 1 1 n plug f ests f r o m  th e b eginning
W o r k e d  w i t h  a l l  o f  t h e  m a j o r  s i l i c o n v e nd o r s  t o  r e s o l v e  i s s u e s
O nl y  e nt e r p r i s e  w i r e l e s s  v e nd o r  t o  a t t e nd

� C isc o  a nd  Intel a r e per f o r m ing j o int inter o per a b ility  testing to ensur e 
o ptim a l per f o r m a nc e a nd  c o m pa tib ility  b etw een inf r a str uc tur e a nd c lient



http://w w w . c i s c o i n te l a l l i a n c e . c o m

Cisco and Intel Collaboration

Real World Testing for
E nterp rise U sage 

M odels



http://w w w . c i s c o i n te l a l l i a n c e . c o m

Cisco and Intel Collaboration

802.11n technology is the latest milestone in our ongoing 
collab oration to d eliv er the b est mob ile solutions f or the 
enterp rise. 

J ointly inv ested  in ex tensiv e testing to op timiz e end -to-end  
p erf ormance on I ntel w ireless w ith the C isco U nif ied  
W ireless N etw ork .

E x tensiv e 802.11n comp atib ility testing
Intel’s  tes t f a c i li ty  s i m u la ti ng  r ea l enter p r i s e env i r o nm ent
A p p li c a ti o n-lev el p er f o r m a nc e tes ti ng  v er s u s  s ta nd a r d s  
c o m p li a nc e

B road er test ef f ort in p lace to closely tie in our 
d ev elop ment and  v alid ation teams
M i x  o f  Intel c li ents  v a li d a ted  w i th  th e C i s c o  U ni f i ed  W i r eles s  
N etw o r k
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M a r k et su c c ess 
� 1s t t o  m a r k e t !   
� M o s t  f l e x i b l e  p o w e r i n g  o p t i o n s  i n  t h e  i n d u s t r y
� 25 , 0 0 0  A P 125 0 ’s  s h i p p e d  i n  t h e  l a s t  4  m o n t h s
� C u s t o m e r  S u c c e s s  s t o r i e s  – D u k e ,  C o n c o r d i a ,  O r i e n t a l  H o t e l ,  B e r k e l e y  a n d  m o r e  t o  c o m e …
� 2nd M a i n t e n a n c e  R e l e a s e  –T r i e d ,  T e s t e d  a n d  D e p l o y e d !
� C l o s e  p a r t n e r s h i p s  w i t h  I n t e l  a n d  A p p l e
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A i r onet 1 2 5 0  P r ov en S c a l a b i l i ty
� C e B i t

3 20 A P s cov eri n g  500, 000 sq u are m eters
1 000+  si m u ltan eou s u sers

� S o u t h  B y  S o u t h w e s t  m u s i c  i n d u s t r y  c o n f e r e n c e  
8 6  A P s 
1 6 59  si m u ltan eou s u sers( 9 8  cli en ts per A P )  
P D A ' s,  i P hon es,  N ok i a N 9 5,  M acB ook s other n oteb ook s

� C i s c o  N e t w o r k e r s  F e b  0 8  
24 0, 000 sq u are feet area cov ered  b y 3 0 A P s
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T h e Cl a ssr oom  of  th e F u tu r e 
D u k e  U n i v e r s i t y
C i sco A i ron et 1 250 S eri es 
B u si n ess C hallen g e

� Ex p a nd  ed u c a t iona l a p p lic a t ions  in t h e c la s s room
� C ont inu e t o a t t ra c t  new  s t u d ent s  t h rou g h  a  

rep u t a t ion f or innova t ion a nd  p rog res s ivenes s
� Wireles s  ba nd w id t h  t o a c c om m od a t e new  

a p p lic a t ions

D eploym en t O v erv i ew
� D e p l o y e d  i n E p w o r t h  h a l l  f o r  i m p r o v e d  c o v e r a g e  a nd  

t h r o u g h p u t
� M i x  o f  l a p t o p s  – e x i s t i ng  A B G  a nd  N
� R e a l -w o r l d  t h r o u g h p u t  r a t e s  o f  13 0 m b p s
� D e p l o y m e nt  m o v i ng  i nt o  t h e  10 0 0 s  o f  a c c e s s  p o i nt s  –

c a m p u s  w i d e  c o v e r a g e  o v e r  t h e  c o m i ng  m o nt h s

“T h e netw o r k  m ust ev o lv e to  
a d d r ess o ur  user s'  need s,  
a nd  8 0 2 . 1 1 n is a n o b v io us 
c h o ic e to  suppo r t th e gr o w th  
in h igh -b a nd w id th  
a pplic a tio ns. ”
K e v i n  M i l l e r
A s s o c i a t e  Di r e c t o r
Co m m u n i c a t i o n s  In f r a s t r u c t u r e
Du k e  U n i v e r s i t y
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Ca m p u s W i d e M ob i l i ty  
C o n c o r d i a  U n i v e r s i t y  o f  M o n t r e a l
C i sco A i ron et 1 250 S eri es 

B u si n ess C hallen g e
� M o nt r e a l ,  C a na d a  U ni v e r s i t y  w i t h  4 0 , 0 0 0  s t u d e nt s  
� E na b l e  h i g h  d e ns i t y  w i r e l e s s  a c c e s s  u s i ng  8 0 2 . 11n f o r  

b a nd w i d t h  i nt e ns i v e  a p p l i c a t i o ns  
� P r o v i d e  r e l i a b l e  c o v e r a g e  a nd  g r e a t e r  p e r f o r m a nc e  f o r  

8 0 2 . 11a / b / g  c l i e nt s  w i t h  8 0 2 . 11n M I M O  t e c h no l o g y
� P r e p a r e  c a m p u s  f o r  f u t u r e  8 0 2 . 11n c l i e nt s
� D e l i v e r  V o W L A N  f o r  d u a l -m o d e  p h o ne s  a nd  S e a m l e s s  

M o b i l e  C o l l a b o r a t i o n ( S M C )

D eploym en t O v erv i ew
� D e p l o y i ng  6 0 +  8 0 2 . 11n a c c e s s  p o i nt s  b y  J a n 1st 2 0 0 8
� O n-g o i ng  m i g r a t i o n o f  3 0 0 +  s t a nd a l o ne  a c c e s s  p o i nt s  t o  

t h e  U ni f i e d  a r c h i t e c t u r e  a nd  C i s c o  A i r o ne t  12 5 0  S e r i e s
� M o d u l a r i t y  o f  C i s c o ’s  8 0 2 . 11n s o l u t i o n f u t u r e  p r o o f s  t h e  

ne t w o r k
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802.11n
Design and 
Dep l o y m ent  
G u idel ines
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S i te S u r v ey  P r ep a r es f or  8 0 2 . 1 1 n
� Recommended to optimize 
1 1 n depl oy ment

� S u r v ey  r ev ea l s  ef f ects  of  
b u il ding  ch a r a cter is tics  on th e 
w ir el es s  s pectr u m

� M ea s u r e RF  v a r ia tions  du e to 
h u ma n a ctiv ity  a nd time of  da y

� S u r v ey  w ith  cl ient ty pes  th a t 
y ou  pl a n to impl ement ( 1 1 n,  
1 1 a b g ,  V oI P ,  l oca tion ta g s )

� S pectr u m intel l ig ence 
to detect inter f er ence

M e t a l  W a l l

E l e v a t o r

G l a s s

F u r ni t u r e
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A c c ess P oi nt P l a c em ent

A B G
A B G

A B G
A B G

ABG Access Point Placement
1  per  5 , 0 0 0  sq  f eet f o r  d a ta  o nly
1  per  3 , 0 0 0  sq  f eet f o r  v o ic e,  lo c a tio n

S evera l S u p p ort ed  
A p p s

E m a i l
W e b

R ad io R esou r ce M anag ement
A d a ptiv e c h a nnel /  po w er  c o v er a ge
Oper a tio na l sim plic ity
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A c c ess P oi nt P l a c em ent

I mp r ov ed  cov er ag e at
h ig h er  d ata r ates

1  f or  1  r ep lacement
1 2 5 0  r euses ex isting 
C isc o  A P  b r a c k et d r ill h o les

S u p p ort ed  A p p s
M o r e A pplic a tio ns Suppo r ted  

a t A ny  G iv en L o c a tio n

E m a i l
W e b
V o i c e
V i d e o

B a c k u p
E R P

A B G
A B G

A B G
A B G
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8 0 2 . 1 1 n O p er a ti on
C h a n n e l  B o n d i n g  a t  2. 4  G H z

11 22 66 111133 44 55 77 88 99 1212 1313 14141010

40MHz 802.11n channel2. 40 2 G H z2. 40 2 G H z 2. 483 G H z2. 483 G H z

20 M H z

20 M H z
4 0 M H z

W i d e r  c h a n n e l s  e q u a t e  t o  
m o r e  B W  p e r  A P  
( n o t  p e r  p h y s i c a l   l o c a t i o n )
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8 0 2 . 1 1 n O p er a ti on
C h a n n e l  B o n d i n g  a t  5  G H z

5. 25 
G H z
5. 25 
G H z

5. 35 
G H z
5. 35 
G H z

5. 470  
G H z
5. 470  
G H z

5. 725 
G H z
5. 725 
G H z

5. 825 
G H z
5. 825 
G H z

5. 15 
G H z
5. 15 
G H z

U N I I -1U N I I -1 U N I I -2 E x t e n d e dU N I I -2 E x t e n d e dU N I I -2U N I I -2 U N I I -3U N I I -3
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Effective Frequency Use—5 G H z  a nd  2 . 4 G H z
Create a 5GHz Strategy
� 5 G H z  R e c o m m e n d e d  f o r  8 0 2. 11n

M ore av ai lab le spectru m —g reater n u m b er of chan n els
B en efi ts from  4 0M H z  chan n els,  althou g h 20M H z  sti ll w ork s w ell
M an y 1 1 n  d ev i ces on ly su pport 4 0M H z  i n  5G H z ,  althou g h C i sco 
su pports 4 0M H z  i n  b oth 2. 4 G H z  an d  5G H z

� 2. 4 G H z  s t i l l  b e n e f i t s  f r o m  M I M O  a n d  p a c k e t  
a g g r e g a t i o n

I d eal for leg acy apps ( han d held s,  scan n ers,  m ed .  appli cati on s)

1

6 11

2

1 3 5 7 9 11

4 6 8 10
5 G H z  4 0 M H z  C ha n n e l s2 . 4 G H z  2 0 M H z  C ha n n e l s
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802.11n
Design and 
Dep l o y m ent  
G u idel ines

D i stri b u ted  v s.  C en trali z ed  W LA N  A rchi tectu re
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D i str i b u ted  W L A N  A r c h i tec tu r e
� A l l  p r o c e s s i n g h a p p e n s  a t  e d g e d e v i c e

8 02. 1 1  fu n cti on ali ty i m plem en ted  locally
� A l l  d a t a  t r a f f i c  b r i d g e d  l o c a l l y ( 8 0 2. 1q )

A P s act as 8 02. 1 Q  tran slati on al b ri d g e,  pu tti n g  cli en t traffi c on  
local V LA N s

� E a c h  A P  i s  a n  i n t e l l i g e n t n e t w o r k  a c c e s s  d e v i c e
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D i str i b u ted  W L A N  A r c h i tec tu r e
� A l l  p r o c e s s i n g h a p p e n s  a t  e d g e d e v i c e

8 02. 1 1  fu n cti on ali ty i m plem en ted  locally
� A l l  d a t a  t r a f f i c  b r i d g e d  l o c a l l y ( 8 0 2. 1q )

A P s act as 8 02. 1 Q  tran slati on al b ri d g e,  pu tti n g  cli en t traffi c on  
local V LA N s

� E a c h  A P  i s  a n  i n t e l l i g e n t n e t w o r k  a c c e s s  d e v i c e
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Centr a l i z ed  W L A N  A r c h i tec tu r e
� P r o c e s s i n g  s p l i t b e t w e e n  A P s a n d  C o n t r o l l e r s

8 02. 1 1  fu n cti on ali ty shared
� D a t a  t r a f f i c  i s  b r i d g e d  a t  t h e  c o n t r o l l e r
� C e n t r a l  M a n a g e m e n t  – A P  i s  e s s e n t i a l l y  a  r e m o t e  R F  
i n t e r f a c e

� A P s u n u s a b l e  w i t h o u t  a  c o n t r o l l e r
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Centr a l i z ed  W L A N  A r c h i tec tu r e
� P r o c e s s i n g  s p l i t b e t w e e n  A P s a n d  C o n t r o l l e r s

8 02. 1 1  fu n cti on ali ty shared
� D a t a  t r a f f i c  i s  b r i d g e d  a t  t h e  c o n t r o l l e r
� C e n t r a l  M a n a g e m e n t  – A P  i s  e s s e n t i a l l y  a  r e m o t e  R F  
i n t e r f a c e

� A P s u n u s a b l e  w i t h o u t  a  c o n t r o l l e r
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802.11n
Design and 
Dep l o y m ent  
G u idel ines

W hy M i g rate to C en trali z ed  W LA N  A rchi tectu re 
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i n t e r n e t

Cen tral i zed  W L A N  A rc h i tec tu re 
E as y D ep l o ym en t

� N o  n e e d  f o r  i n i t i a l  A P  c o n f i g u r a t i o n
A u to d i scov ery
A u to u pd ate
A u to con fi g u rati on

� C o r p o r a t e N e t w o r k
S tron g S ecu ri ty
A ccess to corporate LA N

� V o i c e  /  I P  C o m m u n i c a t i o n
S tron g S ecu ri ty
A ccess to V oi ce V LA N
Q oS

� G u e s t N e t w o r k
N o en crypti on
I n tern et A ccess
P ath i solati on  w i th C orp.  N et.

C e n t r a l  S i t e

V L A N  D a t aV L A N  V o i c e
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Cen tral i zed  W L A N  A rc h i tec tu re 
E as y M an agem en t

W A N

C e n t r a l  S i t e

R e m o t e  O f f i c e

� N o  d i r e c t  A P  m a n a g e m e n t
� S i n g l e  M a n a g e m e n t  p o i n t  

� F rom a con troller
� F rom W C S

� S a m e a c t i o n  f o r  e a c h A P  a t
t h e  s a m e t i m e
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Ci sc o U ni f i ed  W i r el ess N etw or k
I nd oor  Access Points

I nd oor  R u g g ed  Access Points

1130 A G 1121B G

1240 A G
1230 A G1250  

A G B N

O u td oor  Access Points/ Br id g es

150 0 140 0 130 01520

F eatu res
� I nd u s t r y ’s  b e s t  r a ng e  a nd  t h r o u g h p u t
� E nt e r p r i s e -c l a s s  s e c u r i t y
� O nl y  8 0 2 . 11n D r a f t  2  s u p p o r t  w i t h  P o E
� S i m u l t a ne o u s  a i r  m o ni t o r i ng  a nd  
t r a f f i c  d e l i v e r y

� W i d e  a r e a  ne t w o r k i ng  f o r  
o u t d o o r  a r e a s

Access Points

B en efi ts
� Z e r o -t o u c h  m a na g e m e nt
� N o  d e d i c a t e d  a i r  m o ni t o r s
� S u p p o r t s  a l l  d e p l o y m e nt  s c e na r i o s  
( i nd o o r  a nd  o u t d o o r )

� F r o m  s e c u r e  c o v e r a g e  t o  a d v a nc e d  
s e r v i c e s
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Ci sc o U ni f i ed  W i r el ess N etw or k
W ir eless L AN  C ontr oller s

C ataly st 6 5 0 0  S er ies W ir eless 
S er v ices M od u le ( W iS M )

S w itch  and  R ou ter  Platf or ms

F eatu res
� E nt e r p r i s e  s c a l a b i l i t y  a nd  r e l i a b i l i t y
� R e a l -t i m e  R F  M a na g e m e nt
� M u l t i -l a y e r e d  s e c u r i t y
� M o b i l i t y  m a na g e m e nt
� S t a nd a l o ne  a nd  i nt e g r a t e d  o p t i o ns

N etw or k  U nif ication

B en efi ts
� U p  t o  18 0 0  A P s  p e r  C a t  6 K  c h a s s i s
� C o s t -e f f e c t i v e  s o l u t i o n f o r  m a i n,  
b r a nc h ,  a nd  r e m o t e  c a m p u s e s  a s  
w e l l  a s  S M B

� I d e a l  f o r  d a t a ,  v o i c e ,  a nd  v i d e o  
� W i r e d  a nd  w i r e l e s s  i nt e g r a t i o n 

440 0 210 6

W i S M

C a t a l y s t  3750 G  
I n t e g r a t e d  W L C  

S w i t c h
I n t e g r a t e d  S e r v i c e s  
R o u t e r s  W L C M
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Ci sc o U ni f i ed  W i r el ess N etw or k

F eatu res
� P l a nni ng ,  c o nf i g u r a t i o n &  m o ni t o r i ng
� E x t e ns i v e  R e p o r t i ng
� I nt u i t i v e  G U I  a nd  t e m p l a t e s
� H i e r a r c h i c a l  m a p s  /  G o o g l e  M a p s  
i nt e g r a t i o n

� A d v a nc e d  C l i e nt  t r o u b l e s h o o t i ng
� P o l i c y  b a s e d  ne t w o r k i ng  
( Q o S ,  s e c u r i t y ,  R R M ,  e t c . )

� M o b i l i t y  S e r v i c e s  – V o i c e ,  L o c a t i o n,  
S e c u r i t y  a nd  G u e s t

� S p e c t r u m  I nt e l l i g e nc e
� N e x t  G e ne r a t i o n W L A N  – 8 0 2 . 11n a nd  
w i r e l e s s  m e s h

� S t a nd a l o ne  ( a u t o no m o u s )  a c c e s s  p o i nt  
m o ni t o r i ng

� S i m p l i f i e d  s t a nd a l o ne  a c c e s s  p o i nt  
m i g r a t i o n

W ir eless C ontr ol S y stem
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W i r el ess L A N  M ob i l i ty  S er v i c es
SecuritySecurity G ues tG ues t V o iceV o ice L o ca tio nL o ca tio n

• Guest networks 
f or c ustom ers,  
p a rtners a nd  
a ud i tors

• P ub l i c  a c c ess 
networks

• A utom a ti c ,  2 4  x  
7  sec uri ty  a nd  
c om p l i a nc e 
m oni tori ng  f or 
b rea c h es v i a  
wi rel ess m ed i um

• A sset 
m a na g em ent

• L oc a ti on-b a sed  
c ontent 
d i stri b uti on

• S trea m l i ned  
workf l ow 
usi ng  h i stori c a l  
l oc a ti on d a ta

• R ea l -ti m e m ob i l e 
v oi c e 
c om m uni c a ti ons

• I m p rov ed  
c ol l a b ora ti on 
v i a  m ob i l e uni f i ed  
c om m uni c a ti ons

• F a ster c ustom er 
serv i c e resp onse

P erv a s iv e W irel es s  N etw o rkP erv a s iv e W irel es s  N etw o rk
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802.11n
Design and 
Dep l o y m ent  
G u idel ines

H yb ri d  R em ote E d g e A ccess P oi n t ( H -R E A P )  
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Cen tral i zed  W L A N  A rc h i tec tu re 

W A N

C e n t r a l  S i t e

R e m o t e  O f f i c e

� A l l  t r a f f i c  i s  t u n n e l e d t o  t h e  
W L A N  c o n t r o l l e r

� F o r  r e m o t e  o f f i c e s ,  i n e f f i c i e n t  
u s e  o f  W A N  r e s o u r c e s

� F o r  8 0 2. 11n  a c c e s s  p o i n t ,  
a d d e d  l o a d  o n  t h e  W L A N  
c o n t r o l l e r
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N etw or k  Ca p a c i ty  a nd  S c a l a b i l i ty

B u r s t

0

300m b

B u r s t

0

300m b

B u r s t

0

300m b

B u r s t

0

300m b

B u r s t
N o r m a l

W L A N  C o n t r o l l e r

11n

11n
M o b i l i t y  G r o u p

W L A N  C o n t r o l l e r  2

11n 11n

� P la n f o r  sy stem  lev el 
c a pa c ity ,  no t per  A P  
c a pa c ity

� A d d itio na l c o ntr o ller  
inc r ea ses c a pa c ity  a nd  
im pr o v es a v a ila b ility

� T y pic a l E th er net netw o r k  
o v er sub sc r iptio n is 2 0 : 1

� W ith  1 2 5 0  A P s a t f ull 
c a pa c ity ,  C isc o  W L A N  
c o ntr o ller s r ea c h  1 2 : 1

11n
11n
11n

B u r s t B u r s t

B u r s t B u r s t

S y s t e m  C a p a c i t y

B u r s t
A d d  C o n t r o l l e r
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Hyb ri d  R em o te E d ge A c c es s  P o i n t ( H-R E A P )
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Hyb ri d  R em o te E d ge A c c es s  P o i n t ( H-R E A P )
� S u p p o r t e d  o n  113 0 ,  124 0  a n d  125 0  A P  p l a t f o r m s

N o m ore than  1 00m s rou n d tri p laten cy
500 b yte M T U  m i n i m u m
≥ 1 28  k b ps W A N  li n k

� A l l o w s  b r i d g i n g / t a g g i n g  o f  t r a f f i c  l o c a l l y  ( l o c a l  s w i t c h i n g )  
b y  W L A N

� A l l o w s  s i m u l t a n e o u s  t u n n e l i n g  o f  t r a f f i c  t o  W L C  ( c e n t r a l  
s w i t c h i n g )  b y  W L A N

� “C o n n e c t e d  M o d e ”—L W A P P  C o n t r o l  c e n t r a l i z e d
� “S t a n d a l o n e  M o d e ” ( W A N  o u t a g e )

Locally sw i tched  W LA N s stay u p
S om e lost fu n cti on ali ty
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HR E A P  – L o c al  8 0 2 . 1 X  A u th  Su p p o rt
� H R E A P  s u p p o r t s  80 2. 1X  
a u t h e n t i c a t i o n  t o  a  l o c a l  
“b a c k u p ” A A A / R A D I U S  
s e r v e r

If  W A N  link  to  th e c entr a liz ed  
A A A / R A D IU S ser v er  go es 
d o w n,  lo c a l a uth entic a tio n is 
per f o r m ed

� B e n e f i t s
Suppo r ts lo c a l c lient  
a uth entic a tio n b y  th e H R E A P  
a nd  a  lo c a l A A A / R A D IU S 
ser v er   
B o th  new  c lients j o ining th e 
W L A N  a nd  ex isting c lients 
th a t a r e r e-a uth entic a ted  c a n 
b e a uth entic a ted  lo c a lly  v ia  
th e H R E A P

Central Wireless 
L A N  Co ntro ller

L o c al Cisc o  S ec u re
A c c ess Co ntro l S erv er

( A CS )  E x p ress

W A N

R em o t e L o cat i o n o r   B r anch O f f i ce

WA N  L ink  
D o w n

Central Cisc o  S ec u re
A c c ess Co ntro l S erv er

( A CS )

H y b rid  R em o te 
E d g e A c c ess P o int 

( H R E A P )  
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HR E A P  – L o c al  8 0 2 . 1 x  A u th  Su p p o rt o n  th e A P  

Central Wireless 
L A N  Co ntro ller

W A N
Central

Cisc o  S ec u re
A c c ess Co ntro l S erv er 

( A CS )

H y b rid  R em o te 
E d g e A c c ess P o int 

( H -R E A P )  

R em o t e L o cat i o n o r   B r anch O f f i ce

F e a t u r e s
� A llo w s H -R E A P  to  d o  8 0 2 . 1 x  a uth entic a tio n o n th e A P  itself  in sta nd a lo ne m o d e
� U ses a  pr e-c o nf igur ed  list o f  user na m es a nd  pa ssw o r d s
� D ur ing W A N  o uta ge H R E A P  c a n a uth entic a te user s using th e H R E A P ’s R A D IU S ser v er

B e n e f i t s
� E nsur e m inim um  ser v ic e ev en d ur ing W A N  o uta ge
� N o  a d d itio na l H W  r eq uir ed  f o r  8 0 2 . 1 x  a uth entic a tio n
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HR E A P  – CCK M  Su p p o rt

Central B ac k u p  
Wireless L A N  
Co ntro ller

W A N
Central Cisc o  S ec u re
A c c ess Co ntro l S erv er 

( A CS )

F ast S ec u re 
R o am ing  f o r 
V o ic e Clients

H y b rid  R em o te 
E d g e A c c ess P o int 

( H R E A P )  

R em o t e L o cat i o n o r   B r anch O f f i ce

( Cisc o  CCK M )

� H R E A P  s u p p o r t s  L a y e r  2 
f a s t  s e c u r e  r o a m i n g

C isc o  C entr a liz ed  K ey  
M a na gem ent (C C K M )  
r o a m ing o n lo c a l c o ntr o ller   
if  th e W A N  link  c o nnec tio n 
is lo st

� B e n e f i t
R o a m ing v o ic e c lients in 
r em o te lo c a tio ns a nd  
b r a nc h  o f f ic es w ill sta y  
c o nnec ted  ev en w h en th e 
W A N  link  to  th e w ir eless 
L A N  c o ntr o ller  is lo st
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802.11n
S u m m ar y
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Ci sc o N ex t G ener a ti on W i r el ess S ol u ti on
A i r o n e t 1250  
S e r i e s  A P C a t a l y s t  S w i t c h e s C a t a l y s t  650 0  W i S M

F i r s t  W i -F i  C e r t i f i e d  
8 02. 1 1 n  D r a f t  2. 0 
A c c e s s  P o i n t

� M o d u l a r ,  f i e l d  
u p g r a d e a b l e

� I nv e s t m e nt  p r o t e c t i o n f o r  
f u t u r e  R F  t e c h no l o g i e s

I n d u s t r y ’s  O n l y  8 02. 1 1 n ,  
G i g a b i t  P o w e r  O v e r  
E t h e r n e t  S w i t c h

� W i l l  f u l l y  p o w e r  A P 12 5 0  
f r o m  a  s i ng l e  G i g E p o r t

� D e l i v e r s  f u l l  a g g r e g a t i o n 
c a p a c i t y  f o r  ne x t  
g e ne r a t i o n t h r o u g h p u t

W i d e s t  W L A N  C o n t r o l l e r  
F l e x i b i l i t y  t o  S u p p o r t  
F u l l  8 02. 1 1 n  C a p a c i t y

� S u p p o r t  f o r  6  W i S M s p e r  
C a t a l y s t  6 5 0 9

� S c a l a b l e  c o nt r o l l e r  
c a p a c i t y  u p  t o  4 8 G b p s
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Ci s c o  N ex t Gen erati o n  W i rel es s  K ey B en ef i ts

R F  L ead er s hi p
� I nd u s t r y ’s  f i r s t  e nt e r p r i s e  d r a f t  11n A P
� E nh a nc e d  r e l i a b i l i t y  a nd  p r e d i c t a b i l i t y  
f o r  e x i s t i ng  8 0 2 . 11a / b / g  c l i e nt s

� H i g h  t h r o u g h p u t  s u p p o r t  f o r  8 0 2 . 11n 
d r a f t  2 . 0  c l i e nt s

I nv es t m ent  P r o t ect i o n
� M o d u l a r i t y  p r o v i d e s  i nv e s t m e nt  
p r o t e c t i o n

� P l a t f o r m  d e s i g ne d  t o  s u p p o r t  f u t u r e  
a d v a nc e d  t e c h no l o g i e s

� C i s c o  T e c h no l o g y  M i g r a t i o n P r o g r a m

I nt er o p er ab i li t y
� R e f e r e nc e  p l a t f o r m  f o r  t h e  W i -F i  
A l l i a nc e  8 0 2 . 11n c e r t i f i c a t i o n p r o g r a m

� W i -F i  C E R T I F I E D  8 0 2 . 11n d r a f t  2 . 0
� I nt e l  C o nne c t  w i t h  C e nt r i no c e r t i f i c a t i o n
� E x t e ns i v e  t e s t i ng  i n 8 0 2 . 11n p l u g  f e s t s

U ni f i ed  W i r eles s  +  W i r ed
� I nd u s t r y  o nl y  e nd -t o -e nd ,  u ni f i e d  w i r e d  
a nd  w i r e l e s s  s o l u t i o n 

� C a t a l y s t  s w i t c h e s  p r o v i d e  f u l l  p o w e r  
a nd  a g g r e g a t i o n c a p a c i t y  f o r  ne x t  
g e ne r a t i o n t h r o u g h p u t

� S c a l a b l e  c o nt r o l l e r  c a p a c i t y  t o  
4 8 G b p s



© 2 0 0 8  C i s c o  S y s t e m s ,  I n c .  A l l  r i g h t s  r e s e r v e d . C i s c o  C o n f i d e n t i a lP r e s e n t a t i o n _ I D 81

802.11n
Q & A  and 
A ddit io nal  
R eso u r c es
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A d d i ti ona l  R esou r c es
� C i s c o  N e x t  G e n e r a t i o n  W i r e l e s s

http: / / w w w . ci sco. com / g o/ n ex tg en -w i reless
� C i s c o  A i r o n e t 125 0  S e r i e s  a c c e s s  p o i n t

http: / / w w w . ci sco. com / en / U S / prod u cts/ ps8 3 8 2/ i n d ex . htm l
� C i s c o  U n i f i e d  W i r e l e s s  N e t w o r k

http: / / w w w . ci sco. com / en / U S / n etsol/ n s3 4 0/ n s3 9 4 / n s3 4 8 / n s3 3 7 / n
etw ork i n g _ solu ti on s_ pack ag e. htm l
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F r ee W i r el ess E v a l u a ti on K i ts
h t t p : //w w w . r m k r p a r t n e r . c o m /c i s c o /w i r e l e s s e v a l /
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