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W el c ome to The Human Network
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WiMAX:  
Wo r l d w id e  I n t e r o p e r a b il it y  f o r  Mic r o w a v e  Ac c e s s

� MWC ‘0 8  (Mo b i l e  Wo r l d  Co n g r e s s ),  B a r c e l o n a
� 1 20 0  e x h a b i t o r s  f r o m  3 0  c o u n t r i e s
� S T A T I S T I CS
� 2, 5  b i l l i o n  G S M s b s c .  Wo r l d w i d e  (20 1 0  – 4  b i l l i o n  m o b . s b s c . )
� 0 , 5  b i l l i o n  CD MA ,  WCD MA  s b s c .  w o r l d w i d e
� E a s t e r n  E u r o p e : 3 7 8  m i l l  G S M s b s c .
� We s t  E u r o p e : 3 8 0  m i l l  G S M s b s c .
� Ch i n a : 4 6 3  m i l l  (Ch i n a  Mo b i l e -3 4 7  m i l l ,  Ch i n a  U n i c o m -1 1 6  
m i l l ,  p e n e t r a t i o n  i n  ‘0 8  – 6 0  m i l l  n e w  s b s c . )

� I n d i a : 1 5 3  m i l l  ( 9  o p e r a t o r s ,  p e n e t r .  i n  ‘0 8 - 8 0  m i l l  n e w  
s b s c . )
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WiMAX:  
Wo r l d w id e  I n t e r o p e r a b il it y  f o r  Mic r o w a v e  Ac c e s s

� V o d a f o n  CE O ,  A r u n  S a r i n : 
“We  s e e  Wi MA X  u n d e r  L T E (L o n g  T e r m  E v o l u t i o n ) 
u m b r e l l a ”

� Ma s s i m o  Mi g l i u o l o ,  V P  S e r v i c e  P r o v i d e r ,  E M,  CI S CO
“T o d a y ,  7 0  p e r c e n t  o f  t h e  p o p u l a t i o n i n  t h e  e m e r g i n g  
m a r k e t  e c o n o m i e s  d o e s n ’t  h a v e  a c c e s s  t o  a n y  w i r e d  
t e l e c o m m u n i c a t i o n s  s e r v i c e s ”
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P re - 4 G  tec hnol og i es
� Mo b i l e  Wi MA X (Wo r l d w i d e  I n t e r o p e r a b i l i t y  f o r  
Mi c r o w a v e  A c c e s s )
7 2 Mb / s ,  Wi MA X  F o r u m ,  I n t e l

� L T E (L o n g  T e r m  E v o l u t i o n ) – G S M > U MT S  >L T E
1 0 0  Mb / s ,  G S M A s s o c i a t i o n

� U MB (U l t r a  Mo b i l e  B r o a d b a n d ) – CD MA  > U MB
28 8  Mb / s ,  Q u a l c o m m  
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Why Wi M A X ?
�Wi M A X  =  B r o a d  B a n d  + Wi r e l e s s
� G S M – 8  k b / s
� G P R S  – 4 0  k b / s
� E D G E  – 1 7 5  k b / s
� U MT S  – 3 8 4  k b / s
� H S D P A  (+ ) – 2-5 M b / s

�Wi M A X  – 2-1 0 M  b / s
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W i M A X  Tod ay
� T o d a y ,  t h e  WiMAX m a r k e t  h a s  ov e r  2 7 5  
d e p loy m e n ts  an d  tr ials ,  b u t  m o s t  o f  t h e s e  a r e  
s t il l  in  t h e  e a r l y  s t a g e  o f  c o m m e r c ia l  
d e v e l o p m e n t .  

� T h e  WiMAX C o u n t s  m a r k e t  n e w s l e t t e r  
e s t im a t e d  t h e  t o t a l  w o r l d w id e  WiMAX
s u b s c r ib e r  b as e  at 5 3 5 , 0 0 0 a s  o f  3 Q 2 0 0 7 .  

� H o w e v e r ,  t h e  t o t a l  WiMAX s u b s c r ib e r  b a s e  is  
e x p e c t e d  t o  a c c e l e r a t e  a n d  is  p r o j e c t e d  b y  
m a r k e t  r e s e a r c h  f ir m  G a r t n e r  D a t a q u e s t  t o  
a p p r o a c h  8 5  m illion  in  2 0 1 1
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The L ead er i n 
I P  Networki ng  
Tec hnol og i es

The L ead er i n 
8 0 2 . 1 6 e W i M A X  

R ad i o Tec hnol og i es

C i s c o A c q ui red  Nav i ni  on D ec .  2 1 ,  2 0 0 7
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Headquarters R i c h ardso n ,  T ex as ( f o un ded J an uary  2 0 0 0 )
R ev en ue 2 0 0 6 :   ~ $ 4 6 M
U n i ts S h i p p ed 1 7 0 0  B ase S tati o n s /  3 2 5 , 0 0 0  C P E
M an uf ac turi n g U S  ( B T S ) ,  C h i n a ( C P E )
Headc o un t ~ 2 1 5  em p l o y ees to tal
S al es ~ 2 5  em p l o y ees – E M E A ,  A S E A N ,  G C G I ,  N o rth  A m eri c a,  C A L A
R & D ~ 9 5  em p l o y ees – U S ,  I n di a
P aten ts ~ 7 5  ( g ran ted;  f i l ed;  p ro v i si o n al  o r i n  p ro c ess)
I n v esto rs A usti n  V en tures,  S equo i a C ap i tal ,  S tern h i l l  P artn ers,  G ran i te 

V en tures,  L eh m an  B ro th ers,  I n v esto r G ro w th  C ap i tal ,  M o to ro l a 
V en tures,  I n tel  C ap i tal   ( C I S C O  S y stem s)

V i tal  S tati s ti c s
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L e a d i n g  W i M A X  P o r t f o l i o
� From base stations to modems
� C ommerc ial l y  dep l oy ed smart 
beam-f orming  tec h nol og y

� M obil e W iM A X  8 0 2 . 1 6 e-2 0 0 5   
c omp l iant

S t r o n g  V a l u e  P r o p o s i t i o n
� Y iel ds O p E x  &  C ap E x  sav ing s 
req u iring  u p  to 5 0 %  f ew er sites

� D el iv ers h ig h er p eak  data-rates 
and th rou g h p u t – ou t &  indoor

� 7 5  c u stomers in 5 0  c ou ntries on
6  c ontinents

U n m a t c h e d  I n n o v a t i o n
� A dv anc ed W iM A X  R F c ap abil ities
� P ioneering  S mart B eam-Forming  
w ith  M I M O ;  7 5  p atents 
( g ranted/ p ending )

C i s c o  F i t
� S h ared I P -c entric  v ision on mass 
mark et w irel ess broadband 

� G eog rap h ic al l y  c o-l oc ated 
( R ic h ardson &  B ang al ore)

� E x p erienc ed p eop l e innov ativ e 
c u l tu re

W hy  Nav i ni ?
B e s t -i n -Cl a s s  I n n o v a t i o n ,  E x p e r i e n c e ,  T e c h n o l o g y



12

BTS-M X 8

BTS-M X 2
R F S 8(Antenna System)

R F S2 L M X P M X

Combiner
3. 5 G H z

External GPS Unit (EGU-3 )

S U R F E R  1 0 0 0

S U R F E R  3 0 0 0 u
U S B  M o b i l e c ard

S U R F E R  3 0 0 0

S U R F E R  3 0 0 0 o
O utdo o r

M X  P rod uc ts
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Nav i ni  R F S  wi th U nwi red



1414

Network F i t:  A c c es s
Ci s c o  E 2E  Mo b i l e  Wi MA X S o l u t i o n  A r c h i t e c t u r e

Cisco 7600
Billing

A A A

L o gging

D N S

V o I P

L ink s y s

P o lic ie s

V o D
S e r v ic e  
C o nt r o l

S e s s io n 
Bo r d e r  

C o nt r o lle r

C o nt e nt  
S e r v ic e s  
G a t e w a y

M I P  
H o m e  
A ge nt

I S G

ME3xxx ME3xxx

W iF i

W iF i M e s h

UMTS / 
H SP A

C D MA

W i SM 
( W i F i )  

G G SN  
( G SM)

P D SN  
( C D MA )

ASN-G W  
( W i M AX )7 6 0 0  C a r r i e r  

E t h e r n e t
C R S -1

B r o a d b a n d  
Se r v i c e s

Br o a d c a s t

S i g n a l i n g  
N e t w o r k s

R o a m i n g  
Exc h a n g e s

I P  Me d i a  P a r t n e r s

I n t e l l i g e n t
A g g r e g a t i o n

A c c e s s
N e t w o r k

A c c e s s
D e v i c e s

I P / MP L S  
Mu l t i S e r v i c e  

C o r e
S e r v i c e s  a n d
O p e r a t i o n s

Ext e r n a l  N e t w o r k s  a n d
S e r v i c e sMo b i l e  I P  

A n c h o r
A g g
G W s

S e r v i c e  
C o n t r o l

S e r v ice  E x ch a n g e  F r a m e w or k

Subscriber B a se St a t io n A SN

W i MA X
N e t w o r k
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How B eamf ormi ng  W orks

BT S -M X 8

8-a n t e n n a s

W i M AX
C P E

� Signal from CPE bounces off of buildings & arrives at the 8-antenna sy stem.
� Each antenna “sees” the signal a bit differently .
� A ll 8 signals are manip ulated to have the eq uivalent effect of an antenna 
sy stem w ith a very  narrow  beam p ointing ex clusively  at that p articular CPE.
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� CAPEX/OPEX:
C i s c o ’s  8 -a n t e n n a  s o l u t i o n  i s  3 5 -5 0 %  m o r e  e c o n o m i c a l  t h a n
4  &  2 -a n t e n n a
� 4  &  2 -ant so l u ti o ns ar e 5 5 -1 1 0 %  mo r e ex p ensi v e th at C i sc o ’s 8 -ant
� C i sc o  c h eap er  th an o th er  W i M AX  ac c ess p r o d u c t g i v en f o r  F R E E

� Co v e r a g e :
C i s c o ’s  8 -a n t e n n a  c o v e r a g e  i s  5 0 -1 3 5 %  >  4  &  2 -a n t

� Ca p a c i t y :
C i s c o ’s  8 -a n t e n n a  s y s t e m  c a p a c i t y  i s  2 5 % -1 1 5 %  >  2 -a n t
� C i sc o  B T S w /  B F -o nl y =  2 -ant.  M I M O -o nl y B T S +  (2 5 -7 5 % )
� C i sc o  B T S w /  (B F + M I M O ) =  2 -ant.  M I M O -o nl y B T S +  (5 5 -1 1 5 % )

V al ue P rop os i ti on
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- Cisco indoor coverage 7 1 sites/ 2 1 3  B T S  ( 1 2 0 ° sectors; 3  B T S/ Site)
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W i k i s ,  B l o g s ,  M a s h -u p s

B r o w ser ,  E mai l / I MB r o w s e r / Em a i l / I M
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F u tu r e  ap p lic ation s /  
J oh n  C h am b e r s  in  B an g alor e
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C on s u m e r s :   A n y  C on te n t,  A n y w h e r e ,  A n y  T im e

N e t w o r k

20
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D oes  ev ery one l i ke W i M A X ?
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O v er-the-Top  M od el  P rog res s

� Skype: 
1 5 0 M +  u s er s

� 2  Y ea r s

� Skype: 
1 5 0 M +  u s er s

� 2  Y ea r s

� Y o u T u b e: 
2 0 0 M  s t r ea m s  /  d a y

� 1 4  m o n t h s

� Y o u T u b e: 
2 0 0 M  s t r ea m s  /  d a y

� 1 4  m o n t h s

� 6 0 M +  v i s i t o r s  
per  m o n t h

� 3  yea r s

� 6 0 M +  v i s i t o r s  
per  m o n t h

� 3  yea r s
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TV  has  l os t!   W eb  has  won!
�Web is fast. Web is merciless.
� C lip s are real,  u n mo d ifiy ed
�West E u ro p e:
� 4 0 %  p eo p le w atch  less T V  th an  few  y ears 
befo re

� 3 0 %  p eo p le read  less bo o k s
� 2 8 %  p eo p le read  less d aily  n ew sp ap ers
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S ev eri na:  “I nternet j e f uj ! ”

E d u a r d o

S e v e r i n a

S a r k o z y  
d r u n k  a t  G 8

P u t i n  
d r u n k  a t  G 8
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L i f e’s  ex p eri enc e
� I n  6 0  l i v i n g  y e a r s  o n e  m a n  s p e n d s :
� 20  y e a r s  s l e e p i n g
� 1 2 y e a r s  a n d  3  m o n t h s  w o r k i n g
� 5  y e a r s  i n  t h e  k i t c h e n
� 3 , 5  y e a r s  i n  t h e  t r a f f i c
� 3 , 5  y e a r s  w a t c h i n g  T V
� 3  y e a r s  s t u d y i n g
� 6  m o n t h s  i n  t h e  b a t h r o o m
� 6  m o n t h s  s h o p i n g
� 3 , 5  y e a r s  m i s c .

K en  O ’D o n n el l ,  L i v i n g  V a l u es  I n s t i t u t e,  Sa o  P a u l o
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A p p l i c ati on A rc hi tec ture of  the F uture

S e r v i c e  E x c h a n g e  F r a m e w o r kS e r v i c e  E x c h a n g e  F r a m e w o r k

E n terp ri se

C ab l e

F i x ed 
W i rel ess

Ed g e 
Serv ic es  
Ed g e 

Serv ic es  

D S L

C el l ul ar

Se r v i c e  
P r o v i d e r  
N e t w o r k

Policy
M a n a g e m e n t

S e cu r it y
M a n a g e m e n t

IMS 
Se r v i c e s  
( SIP  MM)

In t e r n e t  
( W e b ,  P 2 P )

3 r d P a r t y  
H o s t e d  A p p s

D PI

N A T

SB C

Sec u rity
Su b s c rib er 
M anag em ent

V id eo  
A c c eleratio n

V id eo  
Enc o d ing
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I n the F uture E v ery thi ng  W i l l  B e C onnec ted

Devices connected to the Internet Devices connected to the Internet 

2 0 1 02 0 0 5

1 4  b illion

7 5 0  m i l l i o n
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Network
i s  th e 

P l a tf orm

Network
i s  th e 

P l a tf orm

The Network C hang es  how P eop l e,  
C omp ani es ,  C ountri es  E x p eri enc e L i f e

Work

P l a y

L i v e

L e a rn
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