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Agenda
� 802.11n Technology Overview
� 802.11n D ep loym ent  C ons id era t ions
� I nt rod u cing t he C is co A ironet A P 125 0
� W hy t he C is co A ironet A P 125 0 f or 802.11n?
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802.11n 
T e ch nol og y  
O v e r v ie w
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K ey  B enef i t s  o f  8 0 2 . 1 1 n
� B et t er overa ll end -u s er ex p erience f or high b a nd wid t h 
d a t a ,  voice a nd  vid eo a p p lica t ions

5x higher throughput
M ore rel ia b l e a n d  pred ic ta b l e c ov era ge

� B a ck wa rd s  com p a t ib ilit y wit h 802.11a / b / g client s
C l ien ts  w il l  c o-exis t f or a  l on g tim e

Primary 802.11n Components
� M u l tipl e I npu t M u l tipl e 
O u tpu t ( M I M O )
Maximal Ratio Combining 
( MRC)
B eam f or ming
S p atial mu ltip lexing 

� 4 0 M H z  Ch annel s
T w o ad j ac ent 2 0  MH z  
c h annels  ar e c ombined  
to c r eate a s ingle 4 0  
MH z  c h annel

� I mprov ed  M A C 
E f f ic ienc y
P ac k et aggr egation –
mu ltip le p ac k ets  
aggr egated  in a s ingle 
tr ans mis s ion
B loc k  Ac k now led gements
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Multiple Input Multiple Output (MIMO)S ing le Input S ing le Output (S IS O)

E v o l u t i o n t o  N ew  M I M O  T ec h no l o gy
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M I M O  O v er v i ew

message

Transmit beam forming
•P er f o r med  b y  t r an smi t t er
•E n su r es si gn al  r ec ei v ed  i n  p h ase
•I n c r eases r ec ei v e sen si t i v i t y
•W o r k s w i t h  n o n -M I M O  an d  M I M O  
c l i en t s

M ax imal  R atio C ombining
•P er f o r med  b y  r ec ei v er
•C o mb i n es mu l t i p l e r ec ei v ed  si gn al s
•I n c r eases r ec ei v e sen si t i v i t y
•W o r k s w i t h  n o n -M I M O  an d  M I M O  
c l i en t s

mesS p atial  M u l tip l ex ing
•T r an smi t t er  an d  r ec ei v er  p ar t i c i p at e
•M u l t i p l e an t en n as t x mt  c o n c u r r en t l y  
o n  same c h an n el
•I n c r eases b an d w i d t h  
•R eq u i r es M I M O  c l i en t

s age

message
message
message

message
message
message

message

message

M I M O  A P

M I M O  A P

M I M O  A P
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M I M O  I nc r eas es  P H Y  D at a R at es
f o r  al l  c l i ent s

54 48 3 6 24 M b p s

54 M b p s� M ax i mal  R at i o  
C o mb i n i n g ( M R C )

� B eam f o r mi n g
� S p at i al  M u l t i p l ex i n g

8 0 2 . 1 1 a/ g A P
( n o n -M I M O )

8 0 2 . 1 1 n  A P
( M I M O )

8 0 2 . 1 1 a/ g c l i en t
( n o n -M I M O )

8 0 2 . 1 1 a/ g c l i en t
( n o n -M I M O )

3 0 0  M b p s8 0 2 . 1 1 n  A P
( M I M O )

8 0 2 . 1 1 n  c l i en t
( M I M O )

� M ax i mal  R at i o  
C o mb i n i n g ( M R C )

� B eam f o r mi n g
� S p at i al  M u l t i p l ex i n g

� M ax i mal  R at i o  
C o mb i n i n g ( M R C )

� B eam f o r mi n g
� S p at i al  M u l t i p l ex i n g
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0 1 0 2 0 3 0 4 0 5 0 6 0

1

A v e ra g e  B u rst D a ta  R a te  (M sp s)

M o r e R el i ab l e,  P r edi c t ab l e C o nnec t i v i t y
f o r  al l  c l i ent s

0 1 0 2 0 3 0 4 0 5 0 6 0

1

A v e ra g e  B u rst D a ta  R a te  (M sp s)

Trad itional
A P

M I M O  A P

� H ig h er  m ea n th r o ug h put,  m o r e r elia b le c o nnec tio ns  f o r  ea c h  c lient
B etter  r eliability ,  better  u s er  exp er ienc e
P r ed ic table th r ou gh p u t and  c ov er age
F ew er  h elp  d es k  c alls
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40-M H z  C h a n n e l s  a n d  P a c k e t  A g g r e g a t i o n
4 0 -M H z  C h annel s:
8 0 2 . 1 1 n  su p p o r t s b o t h  2 0 - an d  4 0 -M H z  w i d e c h an n el s
W i d er  c h an n el s mean s mo r e B W  p er  A P  
( n o t  p er  p h y si c al   l o c at i o n )

P ac k et A ggregation:
C o mb i n e mu l t i p l e d at a u n i t s i n t o  o n e f r ame
S av es o n  8 0 2 . 1 1 n  an d  M A C  o v er h ead

2 0  M H z

2 0  M H z
4 0  M H z

8 0 2. 11nO v e r h e a d D a t a  U n i t
P a c k e t

8 0 2. 11nO v e r h e a d D a t a  U n i t
P a c k e t P a c k e t P a c k e t

A u to A nal ogy :
T w i c e t h e t r af f i c  l an es,  t w i c e t h e c ar s

A u to A nal ogy :
C ar  p o o l i n g i s mo r e ef f i c i en t  t h an  d r i v i n g 
b y  y o u r sel f

8 0 2. 11nO v e r h e a d D a t a  U n i t
P a c k e t

8 0 2. 11nO v e r h e a d D a t a  U n i t
P a c k e t

W i t h o u t  P ac k etA ggr egat i o n

W i t h  P ac k etA ggr egat i o n
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8 0 2 . 1 1 n I nt er o p er ab i l i t y
� S t a nd a rd  gu a ra nt ees  b a ck wa rd s  C om p a t ib ilit y wit h 
E x is t ing 802.11a / b / g client s

� S u p p ort  f or a ll 802.11n d ra f t  2 com p lia nt  client  d evices
� W i-F i A llia nce ha s  s elect ed  t he C is co A ironet A P 125 0 
a s  t he b enchm a rk  f or t he W i-F i A llia nce 802.11n t es t  
b ed

� C is co ha s  cond u ct ed  ex t ens ive t es t ing wit h I nt el t o 
ens u re client  t o a cces s  p oint  com p a t ib ilit y
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8 0 2 . 1 1 n S t andar d U p dat e
� I E E E  8 0 2 . 1 1 n stand ard  is still u nd er d ev elop m ent

C h a ng es  to  th e s ta nd a r d  a r e s till b eing  m a d e (b a s e f ea tur es  a r e m o s tly  
s ta b le,  o ptio na l f ea tur es  a r e in f lux )
A r c h itec tur a l a nd  S ec ur ity  r ev iew s  a r e s till und er w a y
L etter  B a llo t pa s s ed  in Ma r  ’0 7  (D r a f t 2 . 0 )
W F A  c er tif ic a tio n o f  8 0 2 . 1 1 n D r a f t 2 . 0  pr o d uc ts  pla nned  f o r  m id -2 0 0 7
Of f ic ia l r a tif ic a tio n d a te is  S ep 0 8

D r af t  2 . 0  
sp ec .  mo v ed  
t o  L et t er  
B al l o t

L et t er  B al l o t  p asses

J an
2 0 0 7

M ar J u n

W F A  
b egi n s d r af t  
2 . 0  i n t er -o p

D r af t  2 . 0  p r o d u c t s 
av ai l ab l e i n  t h e 

mar k et

A u g S ep
2 0 0 8

I E E E
8 0 2 . 1 1 n
st an d ar d
r at i f i ed

R at i f i ed  8 0 2 . 1 1 n  
p r o d u c t s av ai l ab l e 
( assu mes n o  maj o r  

c h an ges i n  
st an d ar d )

O c t O c t
2 0 1 0

2  y ear s i n t o  a 4  y ear  
l ap t o p  r ef r esh  c y c l e
( 5 0 %  o f  u ser s h av e 

8 0 2 . 1 1 n )
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�More Predictable Coverage
�More R eliable Coverage
� H igh er T h rou gh p u t
� I n terop erability

B a c k w a rd s  C om pa tib il ity  w ith E xis tin g 8 0 2 . 1 1 a / b / g
W F A  C ertif ic a tion  U til iz in g C is c o A iron et A P 1 2 50

S u m m ar y  o f  8 0 2 . 1 1 n K ey  B enef i t s
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802.11n 
D e p l oy m e nt  
Consid e r a t ions
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D ep l o y m ent  C o ns i der at i o ns
� P rovid ing P ower t o t he 802.11n A P
� P la nning f or A d d it iona l N et work  C a p a cit y
� 802.11n D ep loym ent  C ons id era t ions
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AP 1 2 5 0  P o w er i ng O p t i o ns
Pow er su p p ly
� A C  input,  5 6 V  D C  o utput
� P / N :  A IR -P W R -S P L Y 1
� C o m pa tib le w ith  A P 1 2 5 0  o nly
Pow er inj ector
� S uppo r ts  b o th  8 0 2 . 3 a f  a nd  a  h ig h  
po w er  m o d e (b a s ed  o n d r a f t 
8 0 2 . 3 a t).   C o m pa tib le w ith  a ny  
8 0 2 . 3 a f  c a pa b le A P

� C is c o  s ing le po r t 
Integrated power supply
P / N :  A IR -P W R IN J 4

� 4  po r t (T B D )*
*  P o ll:  Is  th er e inter es t in th is  pr o d uc t?

Pow er ov er E thernet
� 80 2 . 3 af  ( 1 2 . 9 5  W )

Powers AP1250 with 1 radio only
� D r af t 80 2 . 3 at ( ~ 2 8 W )

Powers AP1250 with 2 radios

O ther – N ot su p p orted
� Cis c o P oE  ( 6 W )
� Cis c o P oE  ( 1 3 W )
� Cis c o mid -s p an ( CMS )
� AI R-P W R-A
� P W RI N J -F I B  
� P W RI N J 3
� AI R-P W RI N J 1 5 0 0
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P l anni ng f o r  Addi t i o nal  N et w o r k  C ap ac i t y :  
8 0 2 . 1 1 n Aggr egat i o n

2 8 7
1 4 3
6 2
1 2 . 2
5 1 . 5
5 . 6
1 4 0
9 0
5 0
1 2
4 4
5 . 6

11N 
Max.A-MP D U  
Ag g r e g at i o n

( Mb p s )

1 2 1
8 7
4 8
1 2
4 2
5 . 8
8 . 5
8 . 1
7 . 1
4 . 7
7 . 1
3 . 0

11N 
3 X  A-MS D U  
Ag g r e g at i o n

( Mb p s )

5 . 45 . 56  M b p s

1500 
B y t e s

2 93 35 4  M b p s
1 0 . 71 3  M b p s
3 2 . 56 5  M b p s
4 81 5 0  M b p s
5 53 0 0  M b p s

2 . 83 0 0  M b p s

6 4  B y t e s

P a c k e t
S i z e  

2 . 81 5 0  M b p s
2 . 76 5  M b p s
2 . 11 3  M b p s
2 . 63 . 55 4  M b p s
1 . 61 . 86  M b p s

11N
( Mb p s )

11A / G
( Mb p s )

P H Y  P a y l o a d  
R a t e
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P l anni ng f o r  Addi t i o nal  N et w o r k  C ap ac i t y :  
S o  j u s t  h o w  f as t  i s  f as t ? ! ?

3 51 0 03 0 0  ( 4 0 Mh z  Ch annels )
3 06 81 3 0  ( 2 0 Mh z  Ch annels )
w / o A-MS D U  ( Mbp s )w /  A-MS D U  ( Mbp s )P H Y  Rate ( Mbp s )

1 44 83 0 0  ( 4 0 Mh z  Ch annels )
1 23 21 3 0  ( 2 0 Mh z  Ch annels )
w / o A-MS D U  ( Mbp s )w /  A-MS D U  ( Mbp s )P H Y  Rate ( Mbp s )

7 . 59 . 53 0 0  ( 4 0 Mh z  Ch annels )
7 . 581 3 0  ( 2 0 Mh z  Ch annels )
w / o A-MS D U  ( Mbp s )w /  A-MS D U  ( Mbp s )P H Y  Rate ( Mbp s )

C a s e  1:  P o i n t  t o  p o i n t  b i -d i r e c t i o n a l  t r a f f i c  ( 5 0 %  u p  a n d  5 0 %  d o w n )

C a s e  2 :  8  C l i e n t s  d a t a  o n l y ,  C i s c o  p a c k e t  m i x

C a s e  3 :  5  v o i c e  c a l l s ,  1 v i d e o  a n d  5  d a t a  c l i e n t s
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P H Y  H e ad e r

MAC  H e ad e r

P ay  l o ad     

AC K  F r am e

64 Byte Frame

C h an n el  A c c es s

D ata Frame A C K

C h an n el  A c c es s

S I FS

6 6  u s 44 1 40 44 16 6  u s 44 16

6 6  u s 20 5 222 20 26 6  u s 16

11n
3 0 0  Mb p s
220  u s

11a
54 M b p s
360  u s

t i m e
1 5 0 0  Byte Frame

C h an n el  A c c es s

D ata Frame A C K

C h an n el  A c c es s

S I FS

6 6  u s 44 1 2 44 16 6  u s 44 16

6 6  u s 20 5 10 20 26 6  u s 16

11n
3 0 0  Mb p s
181 u s

11a
54 M b p s
145 u s

8 02 . 1 1 n  T h r o u g h p u t  P o t e n t i a l
N ot O p tim iz ed  f or S m all Pack ets



© 2 0 0 7  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 19

P l anni ng f o r  Addi t i o nal  N et w o r k  
C ap ac i t y :  C o nt r o l l er  R eadi nes s  f o r  1 1 n

� C is c o  W L A N  C o ntr o ller s  w ith  4 . 1  s uppo r t line-r a te th r o ug h put
� R ea l w o r ld  8 0 2 . 1 1 n r a tes  w ill b e m uc h  lo w er  th a n th e th eo r etic a l
m a x im um s

� C is c o  U nif ied  W L A N  A r c h itec tur e is  th e d es ig ned  to  s c a le ea s ily  a nd  a s
need ed  - m o s t f lex ib le s c a la b ility  in th e ind us tr y

� C is c o  A ir o net A P 1 2 5 0  h a s  1 0 / 1 0 0 / 1 0 0 0  E th er net:  a d d itio na l th r o ug h put 
m a y  r eq uir e 1 G b ps  s w itc h  po r ts

W i S M ,  440 2,  440 4,  
C a t a l y s t  3 7 50 G

W i S M ,  440 2,  440 4,  
C a t a l y s t  3 7 50 G ,  210 6 ,  

W L C M
W i S M ,  440 2,  440 4,  
C a t a l y s t  3 7 50 G ,  210 6 ,  
W L C M

C o n tro l l er 
R ec o mmen d ati o n s

1-1. 5x1-1. 2x1xP ro v i s i o n i n g  Fac to r

P u re 8 0 2 . 1 1 nM ix ed  8 0 2 . 1 1 a/ b/ g 
and  8 0 2 . 1 1 n

8 0 2 . 1 1 a/ b/ g O nl y
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8 0 2 . 1 1 n D ep l o y m ent  C o ns i der at i o ns
� E nter p r is e r is k  toler anc e in d ep loy ing d r af t-80 2 . 1 1 n p r od u c ts

N o  gu ar an t eed  so f t w ar e-o n l y  u p gr ad e p at h  t o  r at i f i ed  8 0 2 . 1 1 n
I n t er o p er ab i l i t y  n o t  y et  assu r ed

� Av ailability  of  enter p r is e-c las s  “r atif ied ” 80 2 . 1 1 n c lients  and  AP s
8 0 2 . 1 1 n  w i l l  n o t  b e r at i f i ed  u n t i l  S ep  2 0 0 8  at  t h e ear l i est
S t an d ar d s b ased  p r o d u c t s w i l l  ap p ear  c l o se t o  r at i f i c at i o n  o f  st an d ar d
E n t er p r i se mo v e t o  8 0 2 . 1 1 n  w i l l  n o t  o c c u r  u n t i l  c l i en t s ar e w i d el y  av ai l ab l e
S y n c h r o n i z at i o n  w i t h  l ap t o p  r ef r esh  c y c l e

� Av ailability  of  P oE +
D u al -b an d  p r o d u c t s w i l l  r eq u i r e gr eat er  t h an  1 3 W  an d  c an  n o t  b e p o w er ed  b y  8 0 2 . 3 af .   
R eq u i r es 8 0 2 . 3 at ,  w h i c h  i s st i l l  u n d er  d ef i n i t i o n .

� Av ailability  of  G igE s w itc h es
G i gE p o r t s may  b e r eq u i r ed  i n  w i r i n g c l o set s t o  aggr egat e t r af f i c  f r o m h i gh  t h r o u gh p u t  
c l i en t s

� H igh er  th r ou gh p u t benef its  w ill only  be r ealiz ed  u nd er  c er tain c ond itions  ( tr af f ic  
ty p e,  p r oximity  to AP ,  etc . )
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� S of tw are D ef ined  R ad io ( S D R )  or ‘sm art rad ios’ d ram atically  increase cap ab ilities and  tim e-to-m ark et.
� S u p erior D F S  im p lem entation allow s op eration in channels 5 2 5 0 -5 3 5 0  M H z .  A theros chip s d o not allow  this.
� A b ility  to d etect b in-5  rad ar sig nal and  ad j u st channels accord ing ly .

D y nam i c  F r eq u enc y  S el ec t i o n



© 2 0 0 7  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 22

I nt r od u cing  t h e  
Cisco A ir one t
A P 125 0 




