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� W iMAX  I n t ro d u c t io n
� C is c o  W iMAX  B ro ad b an d  Arc h it ec t u re
� C is c o  W iMAX S erv ic e Mo d els
� C is c o  R ef eren c es
� S u m m ary
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B u s i nes s es  and C o ns u m er s  W ant  M o b i l i t y  
� C o n n ec t ed  An y w h ere, An y  T im e W it h  An y  D ev ic e
� T h e Mo b ilit y  E x p erien c e N eed s  t o  b e S im p le, 
C o n v en ien t  an d  R eliab le 

� D em an d  a H igh -Q u alit y  Mu lt im ed ia E x p erien c e
� S eam les s  R o am in g Ac ro s s  N et w o rk s
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C i s c o  M o b i l i t y :  
E n ab lin g ‘T h e C o n n ec t ed  L if e’

Across 
L oca t i on s

Across 
D e v i ce s

Across 
S e g m e n t s

Across 
T e ch n ol og i e s

At 
H o m e

At 
W o r k

O n  
th e  M o v e

C o n s u m e r C o m m e r c i a l E n te r p r i s e

E T T H / C a b l e / D S LW i F i M e s h W i M AX / 3 GW i F i
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� IP Is the single common element in all transport architectures: G S M ,  W iM A X ,  W iF i-M esh
� IP M ob ility  enab les serv ices to b e ‘anchored ’ ev en w hile sub scrib ers mov e b etw een transports
� IP-C entered  serv ice ex change f ramew ork  ( S E F )  enab les per-sub scrib er customiz ation of  serv ices
� IP ‘O penness’ ensures a thriv ing ecosy stem that d eliv ers cost b enef its throughout the serv ice-d eliv ery  chain: transport,  operations,  applications…

Cisco Mobility:
W h y I P  Mobility?
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• Standard, Certification and multi vendor 
interop erab ility  drive ex p onential revenue 
g row th  and reduction in s y s tem cos t

• Strong  E cos y s tem:  more th an 5 0 0  memb ers  
of W iM A X  F orum ( > 1 2 5  Service P roviders )

• L arg e E s timated M ark et Siz e
• $ 7 B  F ix ed/ Stationary  b y  2 0 1 0
• $ 2 0  – 3 0 B  P ortab le/ M ob ile b y  2 0 1 5

• W iM ax is  a comp lementary  acces s  for 3 G  
and B roadb and

• Y ear 2 0 0 8  w ill b e k ey  for W iM ax availab ility  in 
larg e s cale

WHY WiMAX?
Following the same adoption curve …
The Path to Volume Economics

*Other names and brands may be claimed as the property of others.
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T h e  R e a l  O p p o r t u n it y
C ountry  T ransf ormation and ‘D igital I nclusion’
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S o u r c e :  E I U ,  T e l e g e o g r a p h y ,  P o i n t  T o p i c ,  C i s c o  A n a l y s i s

Broadband Wireless Solutions Enable ‘D ig ital I nc lusion’
E m e r g in g  M ar k e t s
G D P  G r o w th  + 5 %M e x i c o T u r k e y

B r a z i l C o l o m b i aS o u th  Af r i c a
Ar g e n ti n a

R u s s i aI n d i a P h i l i p p i n e s
C h i n a

H o n g  K o n g
S o u th  K o r e a

F r a n c e U K

S i n g a p o r e
U S A G e r m a n y

Au s tr a l i aJ a p a n
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The Broadband Wireless Market
W hy  is W iM A X  I mportant f or C isco ?

I P  
F oundation

� W i M AX  L e v e r a g e s  I P  te c h n o l o g i e s  
th r o u g h o u t;  a  n a tu r a l  f i t f o r  C i s c o

� W i M AX  E n h a n c e s  C i s c o ’s  e x i s ti n g  
m a r k e t-l e a d i n g  W i F i  a n d  W i F i  m e s h  s o l u ti o n s

C om p elling  
Ec onom ic  
P rop osition

� S e r v i c e  P r o v i d e r s :  I m p r o v e d  c o s t 
e f f e c ti v e n e s s  w i th  s i g n i f i c a n t r e d u c ti o n s  
i n  c a p i ta l  a n d  o p e r a ti o n a l  e x p e n d i tu r e s
F a s t e r  t i m e -t o -m a r k e t ;  n o  w i r e s
C o m p l e m e n t s  a n d  e x t e n d s  e x i s t i n g  

c e l l u l a r  /  b r o a d b a n d  o f f e r i n g s
� G o v e r n m e n ts :  An  e f f i c i e n t m e a n s  to  
e n a b l e  ‘D i g i ta l  I n c l u s i o n ’

W i M AX  ( 8 0 2 . 1 6 e -2 0 0 5 )  
e n a b l e s  a  w i d e  r a n g e  o f  
f i x e d  a n d  m o b i l e  ‘a n y  p l a y ’
s e r v i c e s  to  d e l i v e r  th e  
C o n n e c t e d L if e e x p e r i e n c e

U niq ue 
Broadband 
Wireless 
Solution
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Leading WiMAX Portfolio
� F r o m  b a s e  s ta ti o n s  to  m o d e m s
� C o m m e r c i a l l y  d e p l o y e d  s m a r t 
b e a m -f o r m i n g  te c h n o l o g y

� M o b i l e  W i M AX  8 0 2 . 1 6 e -2 0 0 5   
c o m p l i a n t

S trong V alu e Prop os ition
� Y i e l d s  O p E x  &  C a p E x  s a v i n g s  
r e q u i r i n g  u p  to  5 0 %  f e w e r  s i te s

� D e l i v e r s  h i g h e r  p e a k  d a ta -r a te s  
a n d  th r o u g h p u t – o u t &  i n d o o r

� 7 5  n e tw o r k s  i n  5 0  c o u n tr i e s  o n
6  c o n ti n e n ts

U nm atc h ed I nnov ation
� Ad v a n c e d  W i M AX  R F  c a p a b i l i ti e s
� P i o n e e r i n g  S m a r t B e a m -F o r m i n g  
w i th  M I M O ;  7 5  p a te n ts  
( g r a n te d / p e n d i n g )

C is c o F it
� S h a r e d  I P -c e n tr i c  v i s i o n  o n  m a s s  
m a r k e t w i r e l e s s  b r o a d b a n d  

� G e o g r a p h i c a l l y  c o -l o c a te d  
( R i c h a r d s o n  &  B a n g a l o r e )

� E x p e r i e n c e d  p e o p l e  i n n o v a ti v e  
c u l tu r e

Cisco A cq u ir e d  N a v in i on  D e c.  2 1 ,  2 0 0 7
Best-i n -C l a ss I n n o v a ti o n ,  E x p er i en c e,  T ec h n o l o g y
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Radio Networks

Signaling 
N e t w o r k s

R o am ing 
E x c h ange s

I P  M e d ia 
P ar t ne r s

UMTS / 
H SP A

C D MA

W i r e l e s s  
Me s h

W i MA X

W i F i ITPITPITPITP
I P  Tr a n s f e r  

P o i n t

C o n t e n t  
Se r v i c e s  
G a t e w a y

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

Se s s i o n  
B o r d e r  

C o n t r o l l e r

Corporate 
V P N s

Su b s c r i b e r  
P r o f i l e s

P o l i c i e s

B i l l i n g A A A

L o g g i n g

D N S

V o I P

V o D

B r o a d c a s t

Mu s i c

L o c a t i o n  
Se r v i c e s

N e w s  
P o r t a l s

G G SN

P D SN

A SN -G W

W i r e l e s s  
L A N  

C o n t r o l l e r

M ob il e S erv ic e E x c h an g e
IP Anchor 
Poi nt

IP S e rv i ce  
C ont rol

M u l tiserv ic e 
I P / M P L S  C ore

I n tern al  S erv ic es 
an d O p eration s E x tern al  S erv ic es

A p p lic at io n 
P ar t ne r s

S u b sc rib er Pa ck e t  
G a t e w a y s

Mo b i l e  I P  
H o m e  A g e n t

I n tern et

P ersisten t Roam in g  A c ross W irel ess 
A c c ess Networks S u b sc rib er-D if f eren tiated I P  S erv ic e D el iv ery

C is c o  I P  N e x t  G e n e r a t io n  N e t w o r k s
IP Forms the Foundation for True Mobility for WiMAX
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WiMAX T e c h n o l o g y  
O v e r v ie w  
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WANWAN M ANM AN L ANL AN P ANP AN

3 G
W C D M A
G P RS
E D G E
H S D P A

W iMA XW iMA X
8 0 2 . 1 6 e8 0 2 . 1 6 e

W i-F i
8 0 2 . 1 1

U W B
&

Bl u e t o o t h

Where does WiMA X  f it?
( W i M A X :  W o r l d w i d e I n ter o p er a b i l i ty  f o r  M i c r o w a v e A c c ess)

S t an dar ds
S p e e d
Ran g e
A p p l ic at io n s

P A N
Bluetooth

<  1  M b p s

S hor t
P eer -2-P eer

D ev i c e-2-D ev i c e

L A N
8 0 2. 1 1 a , b , g
H i p er L A N 2
2-5 4  M b p s

M ed i um
E n ter p r i s e
N etw or k s

B-W A N
8 0 2 . 1 6 e
2-1 0  M b p s

M ed i um -L on g
BB W A N

i n  M etr o a r ea

N-W A N
C ellula r ,  3 G

1 0 -3 8 4  K b p s

L on g
P D A

M ob i le P hon es
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Spectrum by Region for 16e
2005 - 2007  S p e c t r u m  F o c u s

2 . 3 ,  2 . 5 ,  3 . 5  G H z

2 . 3 ,  2 . 5 ,  3 . 7
G H z

2 . 5 ,  3 . 5
G H z

2 . 5 ,  3 . 5
G H z

3 . 5 G H z

2 . 3 ,  2 . 5 ,  3 . 5
G H z

2 . 3 ,  2 . 5 ,  3 . 3 ,
3 . 5  G H z

S o u r c e :  W i M A X F o r u m

2 . 3 G H z ,  2 . 5 G H z ,  3 . 5 G H z ,  3 . 6 G H z

2 . 7 B p eop le c ov ered by  WiM A X sp ec trum  lic enses today ,  
estim ated 4 B as a result of  I T U  I M T -2 0 0 0  inc lusion
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I E E E  8 0 2 . 1 6  S tandards E v olu tion

802.16a 802.16b A l i g n  w i t h  E T S I  
H I P E R M A N 802.16-2004802.16c802.16a8 0 2 . 1 6 a 802.16b8 0 2 . 1 6 b A l i g n  w i t h  E T S I  
H I P E R M A N

A l ig n  w it h E T S I
H I P E RM A N 802.16-20048 0 2 . 1 6 -2 0 0 4802.16c8 0 2 . 1 6 c

Radio  
S p e c t r u m

Q o S I n t e r o p e r abil it y

D e c e m be r  2 0 0 1 :  F ir st  8 0 2 . 1 6  S t an dar d A p p r o v e d

J u n e  2 0 0 4 :  8 0 2 . 1 6 d-2 0 0 4  A p p r o v e d
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I E E E  8 0 2 . 1 6  S t a n d a r d s  E v o l u t io n ,  c o n t in u e d

802.16-2004 A m e n d m e n t 802.16e  
M o b i l e  W i M A X  802.16-2004 A m e n d m e n t 802.16e -2005  
M o b i l e  W i M A X  802.16-2004 A m e n d m e n t 802.16e  
M o b i l e  W i M A X  802.16-2004 A m e n d m e n t 802.16e -2005  
M o b i l e  W i M A X  

A dds m o bil it y  an d 
S c al abl e  O F D M A
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� WiMAX F o r u m  a c t s  a s  a  c e r t if ic a t io n  b o d y
� 2  c o m p o n e n t s  o f  c e r t if ic a t io n :

Conformance testing
I nterop erab il ity  testing

� T o  c e r t if y ,  e q u ip m e n t  m u s t  a d h e r e  a n d  c o m p l y  
w it h  a  d e f in e d  WiMAX F o r u m  p r o f il e

� C e r t if ic a t io n  is  in t e n d e d  t o  g u a r a n t e e  
E q u ip ment comp l ies w ith  th e 8 0 2 . 1 6 e-2 0 0 5  stand ard
E q u ip ment can interop erate w ith  eq u ip ment from 
oth er manu factu rers

� O n l y  WiMAX F o r u m  C e r t if ie d  e q u ip m e n t  h a s  b e e n  
p r o v e n  in t e r o p e r a b l e  w it h  o t h e r  v e n d o r s ’ WiMAX
F o r u m  C e r t if ie d  e q u ip m e n t

WiMA X F oru m  C ertif ic ation
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WiMAX E n d  t o  E n d  N e t w o r k  R e f e r e n c e  Mo d e l

R 1 :  8 0 2. 1 6 e ( M S S -A S N )
R 2:  M S S  – C S N
R 3 :  A S N  G W  – H A
R 4 :  I n ter -A S N
R 5 :  C S N -C S N
R 6 :  BS  - A S N G W
R 8 :  I n ter  BS

M S S  – M ob i le S ub s c r i b er  S ta ti on
N A P  – N etw or k  A c c es s  P r ov i d er
N S P  – N etw or k  S er v i c e P r ov i d er

A S N

M S S

C S N

R2

R3

A n o t h e r
A S N

R4

A S P  N e t w o r k
O r  I n t e r n e t

V-N S P

N A P

A S N

R1
A S N
G W

BS

BS

R6

H AR8

C S N

H-N S P

R5 H A

A A A A A A

D H C P
D NS

D H C P
D NS

� AC C E S S  S E R V IC E  N E T W O R K   ( AS N )
Acce s s  g a t e w a y  ( AS N  G W )  – p rov i d e s  t he  m i cro-m ob i l i t y  a nchor p oi nt  a nd  s u p p ort s  
b e a re r s e rv i ce s .  Al s o s u p p ort s  t he  F ore i g n Ag e nt .
B a s e  s t a t i on ( B S )  – p rov i d e s  t he  ra d i o d e p e nd e nt  f u nct i ons  a nd  ha s  l i m i t e d  IP f u nct i ona l i t y

� C O R E  S E R V IC E S  N E T W O R K  ( C S N )
H om e  a g e nt  ( H A)  – p rov i d e s  t he  m a cro-m ob i l i t y  a nchor p oi nt  a nd  s u p p ort s  b e a re r s e rv i ce s
,  i f  roa m i ng / m ob i l i t y  i s  d e s i re d .  
O t he r N e t w ork  E l e m e nt s  s u ch a s  AAA,  D H C P s e rv e rs  a nd  m ore  a re  a l s o i n t he  C S N .
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WiMA X  Q oS  &  S c hedu ling  S c hem es
Specifications & Applications…

� S e r v ic e  F l o w s:
Mechanism defined in Mobile WiMAX to 
p r ov ide Q oS

U ni-dir ectional flow  of p ack ets associated w ith 
cer tain defined Q oS  p ar ameter s for  tr affic

� C o n n e c t io n s:
U nidir ectional log ical link  betw een B S  and C P E  
E ach connection is associated w ith a ser v ice 
flow  deliv er ing  the necessar y  Q oS  ov er  the 
air  inter face

� P ac k e t  C l assif ie r s:
E ach ser v ice flow  also has p ack et classifier s 
associated w ith it to deter mine cr iter ia u sed 
by  the MAC  lay er  to associate p ack ets into 
ser v ice flow s  

� M o b i l e  W i M A X  s c h e d u l i n g  b a s e d  o n  Q o S  
s e r v i c e  F l o w s  a s s o c i a t e d  w i t h  e a c h  
pa c k e t

QoS Category A p p l i c ati on s QoS Sp ec i f i c ati on s
U G S

Unsolicited 
G r a nt S er v ice

V oI P • M a x im u m  S u sta ined R a te
• M a x im u m  L a tency
• J itter  T oler a nce

rtV R
R ea l-T im e 

V a r ia b le R a te 
S er v ice

S tr ea m ing  
A u dio or  
V ideo

• M inim u m  R eser v ed R a te
• M a x im u m  S u sta ined R a te
• M a x im u m  L a tency
• T r a f f ic P r ior ity

E rtV R
E x tended 
R ea l-T im e 

V a r ia b le R a te 
S er v ice

V oice w ith  
A ctiv ity  
D etection 
( V oI P )

• M inim u m  R eser v ed R a te
• M a x im u m  S u sta ined R a te
• M a x im u m  L a tency
• J itter  T oler a nce
• T r a f f ic P r ior ity

n rtV R
N on-R ea l-

T im e V a r ia b le 
R a te S er v ice

F T P
F ile T r a nsf er  
P r otocol

• M inim u m  R eser v ed R a te
• M a x im u m  S u sta ined R a te
• T r a f f ic P r ior ity

B E
B est-E f f or t 
S er v ice

D a ta ,  W eb  
B r ow sing ,  

etc.

• M a x im u m  S u sta ined R a te
• T r a f f ic P r ior ity
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WiMAX S o l u t io n  S e c u r it y  a n d  Au t h e n t ic a t io n
F r am ew or k  O v er v iew …

� PKMv2 Framework
Mobile WiMax  u ses the P r iv acy  and K ey  Manag ement P r otocol V er sion 2  ( P K Mv 2 ) to manag e all 
secu r ity ,  au thentication and encr y p tion schemes ov er  the air  inter face

P K Mv 2  manag es AK  secu r ity  u sing  P K M messag ing  betw een B S  and C P E
� D evi c e an d  Us er au t h en t i c at i on :
U ser  au thentication in Mobile WiMAX is done u sing  E AP  au thentication schemes.  
N av ini Mobile WiMAX solu tion su p p or ts E AP -T L S ,  E AP -T T L S  and E AP -AK A etc
D ev ice au thentication done u sing  X. 5 0 9  cer tificates in WiMAX C P E

� T raf f i c  E n c ry p t i on :
T r affic encr y p tion u sing  1 2 8  bit AE S  encr y p tion scheme
AE S  encr y p tion k ey s der iv es fr om E AP  au thentication and tr ansp or ted ov er  P K Mv 2  fr amew or k

� S ec u ri t y  c on t ex t  an d  as s oc i at i on s :
All secu r ity  and encr y p tion contex ts and associations maintained ov er  mobility  ev ents and other  
netw or k  ev ents
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Cisco W im a x
B r oa d b a n d  A r ch it e ct u r e  
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E 2 E  S o l u t io n  C o m p o n e n t s  ( P h a s e  1  Q 2 C Y0 8 )

P

P
D i s t r i b u t i o n

P

PP P

R a d i o  
A c c e s s
R a d i o  
A c c e s sC P EC P E

AAA
D H C P

O S S / B S S

R e s i d e n t i a l

R e s i d e n t i a l

B u s i n e s s

C o r p o r a t e

PE V o i c e  B a c k e n dA g g r e g a t i o n
A c c e s s

B a c k h a u lB a c k h a u l E t h e r n e t  
A g g r e g a t i o n
E t h e r n e t  

A g g r e g a t i o n I P  C o r eI P  C o r e S e r v i c e  
N e t w o r k
S e r v i c e  
N e t w o r k

1 G 1 0 G S B C

I S G S C E

Po r t a l / U s e r Po l i c y

S E FS E F

I S R  R o u t e r s
8 x x / 1 8 / 2 8 / 3 8 x x

L i n k S y s Vo i c e
P A P 2 v 2
W R P 4 0 0

C P E
L M X

B T S  ( 2. 3 / 2. 5 / 3 . 5 )
M X 8
M X 2  

B a c k Ha u l
M E 3 4 0 0
M E 3 7 5 0

A S N  G W
7 3 0 0
7 6 0 0 ( S A M I )

A g g r e g a t i o n  / M S E
7 6 0 0 ( E S 2 0 ) 

I P  C o r e
I S G
S C E   ( P a c k e t  I n s p e c t i o n )
C M E  ( B r o a d h o p )
B T S 1 0 2 0 0  ( S o f t w i t c h )
C N R  ( D HC P )
C A R  ( A A A ) 

N e t w o r k  M g m t
B T S  /  A S N  E M S
C i s c o  W o r k s  
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C P EC P E
R e s i d e n t i a l

R e s i d e n t i a l

B u s i n e s s

P o l ic y  /  S e r v ic e  L ay e r

P o r t a l Au t h e n t i c a t i o n
An d  B i l l i n g  P o l i c y  M a n a g e r E M S  a n d  

P r o v i s i o n i n g
S u b s c r i b e r  a n d  S e r v i c e  

D a t a  b a s e

P

P

PE

PE

P

PP P

A C C E S SA C C E S S C O R EC O R E S E R VI C E SS E R VI C E S

I S P

C o r p o r a t e

B R AS

PE

A G G R .  & E D G EA G G R .  & E D G E
B R A S / I S G

B R A S / I S G V o i c e

S olu tion A rc hitec tu ral Bu ilding  bloc ks
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C P EC P E
R e s i d e n t i a l

R e s i d e n t i a l

B u s i n e s s

Cisco/partner CPE
• WiMAX F or u m C er tified ( 1 6 d-2 0 0 4 ,  1 6 e-2 0 0 5 )
• I ndoor  and ou tdoor  models 
• T r ansp ar ant br idg ing  ( E ther net C S )

• 8 0 2 . 1 q / AD  su p p or t
• L 3  su p p or t u sing  R 1  ( I P  C S )
• Q oS   p r e-config u r ed or  dy namic 
• L 2 / L 3  C lassification 
• X. 5 0 9 / 3 D E S
• E AP  Au thentication (  1 6 e-2 0 0 5 ) &  sig naling

R esid ential  G atew ay s
• C isco/ L ink sy s or  thir d p ar ty  
• E ther net WAN  
• P O T S  ( v oice)
• F ir ew all/ N AT
• P P P oE / D HC P

B u siness G atew ay s
• C isco I S R  p latfor ms
• Manag ed secu r ity  and v oice

CPE
Prod u cts

C u stom er P rem ises E q u ip m ent
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A C C E S SA C C E S S

W iM A X  partner B ase-S tation
• WiMAX F or u m C er tified ( 1 6 d-2 0 0 4  or  1 6 e-2 0 0 5 )
• Micr o base station ( sector  contr oller ) or  C hassis
• P oint to Mu ltip oint Access
• T r ansp ar ant br idg ing  or  L 3  ( E ther net C S  or  I P  C S )
• 3 . 5 ,  5 ,  7 ,  1 0 ,  2 0  Mhz C hannel siz es
• Q oS  – based on L 2 / L 3  classification 
• F ast E ther net,  G ig abit E ther net u p link s
• X. 5 0 9 / 3 D E S  ( au thentication/ k ey  ex chang e)
• E AP  p r ox y  au thenticator
• R 6  T u nnel I nitiator  ( k ey ed-G R E ) to AS N -g w
• D HC P  O p tion 8 2  ( r elease 1 . 2 )

Cisco M E3 4 0 0
• S ector  contr oller / Mir co B S  ag g r eg ation
• U N I  isolated and commu nities
• E ther net/ I P  Model

Cisco 3 7 5 0 M E
• S ector  contr oller /  Micr o B S  ag g r eg ation
• E ther net/ I P  and MP L S / I P  Model 
• H-Q oS  /  H-V P L S

A ccess
Prod u cts

A c c ess N etw ork



25© 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  P u b l i c

PE

PE

B R A S / I S G

B R A S / I S G

R I N GR I N G

PE

PE

B R A S / I S G

B R A S / I S G

HU B  a n d  S P O K EHU B  a n d  S P O K E

P 2 P  W i r e l e s sP 2 P  W i r e l e s s Access Network Topologies
1 . S w i t c h e d  G i g a b i t  E t h e r n e t  r i n g s
2 . S w i t c h e d  G E  H u b  a n d  S po k e
3 . W i r e l e s s  P 2 P  l i n k s  ( r e m o t e  a r e a s )  u s i n g :

• P r i v a t e  ( L i c e n s e d )  u W a v e
• P u b l i c  ( u n l i c e n s e d )  R F  ( W i -F i )
• P 2 P  W i r e l e s s  W i M A X

A c c ess N etw ork Top olog ies
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D istrib u tion N od e
• 7 6 0 0
• Mu lti Access ag g r eg ation
• H-Q oS
• E oMP L S Ag g r eg ation
• H-V P L S  S w itching
• MP L S  P E   
• D HC P  R elay
• AS N  G atew ay  modu le ( Mobile WiMAX g atew ay )

B R A S /I S G
• 7 2 0 0 / 7 3 0 0 / 1 0 K
• P P P oE / I P oE model
• D y namic S u bscr iber  P olicy  ( R AD I U S  C oA)

M PL S  PE
• 7 6 0 0 / 1 2 K
• MP L S  P E
• E oMP L S / V P L S

PE

PE

A G G R .  & E D G EA G G R .  & E D G E
B R A S / I S G

B R A S / I S G

Prod u cts

A g g reg ation and E dg e N etw ork
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PE

PE

A G G R E G A T I O N  A N D  E D G EA G G R E G A T I O N  A N D  E D G E
B R A S / I S G

B R A S / I S G

A C C E S SA C C E S S

W i M AX

E T T x

C a b l e

D S L

W i M AX

E T T x

C a b l e

D S L

P

P

P

PP P

C O R EC O R E S E R VI C E SS E R VI C E S

I S P

C o r p o r a t e

B R AS

PE

V o i c e

• S o l u t i o n  u t i l i z e s  a n y  I P  e n a b l e d  a c c e s s  s t r a t e g i e s
( W i M A X ,  W i F i ,  E T T x ,  C a b l e ,  D S L  o t h e r s …)
• S o l u t i o n  p r o v i d e s  s e a m l e s s  a n d  c o n s i s t e n t  s e r v i c e s
a c r o s s  a l l  a c c e s s  t y p e s .

• S o l u t i o n  a l l o w s  f o r  S e a m l e s s  M i g r a t i o n  &  R o a m i n g
u s i n g  C i s c o  M o b i l e  I P  a r c h i t e c t u r e

C isc o Broadband Wireless S olu tion
M u lti Access Ag g r eg ation ( inclu d ing  W iM AX )
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C is c o  WiMAX R a d io  
C o m p o n e n t s
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Smart WiMAXTM

� C o m b i n e s  b e a m f o r m i n g a n d  M I M O  t o  o p t i m i s e t h e  p e r f o r m a n c e  o f  
t h e  W i M A X  n e t w o r k

� M I M O p r o v i d e s  s i g n i f i c a n t  g a i n s  i n  c a p a c i t y  &  r o b u s t n e s s
• B e a m f o r m i n g p r o v i d e s  s i g n i f i c a n t  g a i n s  i n  c o v e r a g e  a n d

b u i l d i n g  p e n e t r a t i o n
• B o t h  i n  c o m b i n a t i o n  i s  b e t t e r  t h a n  a n y  o n e  
• T h e  l i n k  b u d g e t  i n c r e a s e s  t h e  p e r f o r m a n c e

S m art WiMA X
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Signal I nt e r f e r e nc e  f r o m  o t h e r  u s e r s

L o w  C a p a c i t y

C u r r e n t  W i r e l e s s  
s y s t e m s

Hi g h  C a p a c i t y

P a t e n t e d
S m a r t  A n t e n n a

E n e r g y  d i s p e r s e d  i n  a l l  d i r e c t i o n s . E n e r g y  d i r e c t e d  t o  t h e  i n t e n d e d  u s e r .   

� L in k b u d get ( 1 6 8  d B )  prov id es su perior cov era ge &  perf orm a n ce
� E n a b les n on  lin e of  sigh t,  in d oor cov era ge
� R ed u ces in terf eren ce,  a llowin g m ore ca pa city /  b etter f req u en cy  reu se
� M in im ises th e n u m b er of  cell sites n eed ed

S m art A ntenna p rinc ip les
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MI MO  Matrix  A
� Matrix A ( S p ac e  T im e  C o d in g )  is  f o r ro b u s t h ig h l y  m o b il e c o n n e c tiv ity

� T r a n s m i t s  m u l t i p l e ,  
r e d u n d a n t ,  t i m e -s h i f t e d  
c o p i e s  o f  s a m e  d a t a  
s t r e a m

� I n c r e a s e s  m o b i l e  l i n k  
r e l i a b i l i t y  &  p r e d i c t a b i l i t y

� C r e a t e s  l i n k  b u d g e t  g a i n  
( + 3 d b  t o  + 1 0 d b ) &  
r e d u c e s  f a d e  m a r g i n  

d t a
s e

�

�

�

“d a s  nt “ +  “d  t a s e   ” =  “d a ta  s en t”
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MI MO  Matrix  B
� Matrix B ( S p atial  Mu l tip l e xin g )  is  f o r h ig h  c ap ac ity  s tatio n ary o p e ratio n

MIMO  man d at ory  f or Mob i l e W i MA X s u b s c ri b er u n i t s  u n d er wave 2

� Tra n sm its m u ltiple d a ta  strea m s 
sim u lta n eou sly  u sin g a ll a v a ila b le 
m u lti-pa th s

� D ou b les th rou gh pu t ( in  th eory )  b y  
m u ltiplex in g m u ltiple d a ta  strea m s 
ov er a  sh ort ra n ge  f or som e u sers

� R e l i e s  o n  n a t u r a l l y  o c c u r r i n g  
m u l t i pa t h t o  d e c o r r e l a t e s i g n a l s

� 2 0 -3 0 %  s y s t e m  c a pa c i t y  g a i n  
pr e d i c t e d

� ( N o t  1 0 0 %  a s  s o m e  c l a i m )

a s  f a s t��� �

“T w ic e ” +  “as  f as t ” =  “T w i c e a s  f a s t”
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D y n ami c al l y  c omb i n i n g  S mart  B eamf ormi n g  &  Mi MO A  d el i vers  
mu c h  more rel i ab l e c on n ec t i vi t y  f or mob i l e u s ers

STC + Beamforming (for Mobile Users)

1s

2s

•A d d s  c h an n el  f eed b ac k f or 
b eamf ormi n g  p ower c on t rol
•Provi d es  D i vers i t y  g ai n
•Up  t o 12 d B  i n c r e m e n t a l  B F  g a i n
on  t op  of  S T C  g ai n  ( + 3  t o + 1 0 d B )
•9 d B  g ai n  on  t h e Up l i n k

BF  &  MI MO  m atrix  A  f or R obu stness
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B W X  8 3 0 5  B a s e s t a t i o n  

B W X  2 3 0 5  B a s e s t a t i o n
B W X  8 3 0 5  B a s e s t a t i o n  A n t e n n a

B W X  2 3 0 5  B a s e s t a t i o n  A n t e n n a

B W X  1 1 0  
D e s k t o p  
M o d e m

B W X  1 2 0  
P C M C I A  
M o d e m

B W X  8 3 2 6  B a s e s t a t i o n  C o m b i n e r

B W X  8 3 0 3  B a s e s t a t i o n  
T i m i n g  S y s t e m

B W X  2 1 0  
D e s k t o p  
M o d e m

B W X  3 5 0
U S B  M o d e m

B W X  3 2 0  
d e s k t o p  Vo I P

M o d e m

B W X  3 6 0  
O u t d o o r  
M o d e m

BWX  P rodu c ts
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WiMA X  C ertif ic ation P rof iles

Cisco available products will be certified according to the above band classes

Band Class S p e c t r u m  R ang e  G H z D u p le x Ch anne l BW  ( M H z )
BS =  “o r ”,   CP E = “and”

1 . A 2 . 3 0 0  - 2 . 4 0 0  G H z T D D 8 . 75

1 . B 2 . 3 0 0  - 2 . 4 0 0  G H z T D D 5 &  1 0
2 . A 2 . 3 0 5-2 . 3 2 0  G H z

2 . 3 4 5-2 . 3 6 0  G H z
T D D 3 . 5

2 . B 2 . 3 0 5-2 . 3 2 0  G H z
2 . 3 4 5-2 . 3 6 0  G H z

T D D 5

2 . C 2 . 3 0 5-2 . 3 2 0  G H z
2 . 3 4 5-2 . 3 6 0  G H z

T D D 1 0

3 . A 2 . 4 9 6 -2 . 6 9 0  G H z T D D 5 &  1 0

4 . A 3 . 3 -3 . 4  G H z T D D 5

4 . B 3 . 3 -3 . 4  G H z T D D 7

4 . C 3 . 3 -3 . 4  G H z T D D 1 0
5. A L
5. A H

3 . 4 -3 . 6  G H z
3 . 6 -3 . 8  G H z

T D D 5
5

5. BL
5. BH

3 . 4 -3 . 6  G H z
3 . 6 -3 . 8  G H z

T D D 7
7

5. CL
5. CH

3 . 4 -3 . 6  G H z
3 . 6 -3 . 8  G H z

T D D 1 0
1 0

*  O p e r a t i o n  i n  U S A  W C S  C  &  D  b a n d s  i s  s u b j e c t  t o  i n c r e m e n t a l  d e v e l o p m e n t  &  a s s o c i a t e  c o m m e r c i a l  a g r e e m e n t .

*



36© 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  P u b l i c

C is c o  AS N -g w
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C is c o  B WG  G a t e w a y  s e r v ic e  m o d u l e

� B W G  sof twa re will ru n  on  a  serv ice m od u le in  th e 7 6 0 0  S eries R ou ter
� Allows th e sy stem  to ra pid ly  sca le b y  a d d in g m ore serv ice m od u les to m eet tra f f ic loa d s
� 7 6 0 0  of f ers a  v a riety  of  ch a ssis con f igu ra tion s f or d if f eren t d eploy m en t scen a rios
� A v ery  rob u st a n d  prov en  a pproa ch  th a t h a s b een  u sed  to su pport a  v a riety  of  d if f eren t a pplica tion s in  th e m ob ile spa ce
� A sm a ller “sta n d a lon e”,  1 R U  h igh  a pplia n ce b a sed  B W G  b a sed  on  C 7 3 0 1  is a v a ila b le f or F ield / D em o tria ls
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m S E F Hw :  S AMI  ( s t a r t in g  Au g  0 7 )  � in  7 6 x x  c h a s s is

Classification
A nd  

D istr ib u tion
E ng ine

5 0 +  G b p s I X P 2 8 0 0
Com p le x  1
I X P 2 8 0 0

Com p le x  2
( u nu se d )

B CM  1 2 5 0
Com p le x

L CP
F P G A

H y p e r ion

S u p e r  
S anta
A na

7 6 0 0
B ack p lane

D C
F P G A

D D R 2
1 G B

D D R 2
1 G B

D D R 2
1 G B

P L X
B r i d g e

S C 8 5 4 8 H

S C 8 5 4 8 H

S C 8 5 4 8 H

L o c a l
B u s
C P L D F l a s h

3 2 M B

F l a s h
3 2 M B

F l a s h
3 2 M B

D C
F P G A

D D R 2
1 G B

D D R 2
1 G B

D D R 2
1 G B

P L X
B r i d g e

S C 8 5 4 8 H

S C 8 5 4 8 H

S C 8 5 4 8 H

L o c a l
B u s
C P L D F l a s h

3 2 M B

F l a s h
3 2 M B

F l a s h
3 2 M B

B ase  B oar d

D au g h te r  Car d

D au g h te r  Car d

1 0 G  L in e R a te C a rd

S IN G L E  H W  C A R D  T Y PE  FO R  A L L  MO B IL E  A PPL IC A T IO N S

S  e r v i c e
A  ppl i c a t i o n
M o d u l e f o r
Ip
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C isc o BWG  G atew ay  O v erv iew

� R el eas e 1 . 1  Feat u res
• A u t h e n t i c a t i o n / S e c u r i t y
• Q o S
• M o b i l i t y  ( m i c r o )
• I P  a d d r e s s  a l l o c a t i o n
• I n i t i a l  N e t w o r k  E n t r y  o f  a  u s e r  
• S e r v i c e  F l o w  c r e a t i o n  f o r  a  u s e r  ( w i t h  o n l y  
p r e -p r o v i s i o n e d  s e r v i c e  f l o w s )
• D e -r e g i s t r a t i o n  o f  a  M S
• S u p p o r t  f o r  u n p r e d i c t e d  H a r d  H a n d o f f  
• S u p p o r t  f o r  I P -C S  a n d  E -C S

S of t ware

C 7 6 0 0  b a sed
S erv ice M od u le� C arri er C l as s  Feat u res

• B W G  C l u s t e r i n g  u s i n g  A S N g w -S L B
• G e o g r a p h i c  L o a d  B a l a n c i n g  &  S c a l i n g
• S t a t e f u l  1 : 1  R e d u n d a n c y
• D e e p  P a c k e t  I n s p e c t i o n  &  A c c o u n t i n g
• C a r r i e r -g r a d e  b i l l i n g  s u p p o r t  u s i n g  
C S G 2  ( p r e  &  p o s t p a i d )

A rc h i t ec t u re

� C arri er C l as s  Perf orman c e
• 8  G b p s  p e r  c a r d  u s i n g  I M I X  p a c k e t
• 1 0 0 K  S u b s c r i b e r s ,  3 0 %  a c t i v e ,  7 0 %  i d l e
• U n l i m i t e d  #  o f  s e s s i o n s  p e r  S u b s c r i b e r s

S c al i n g

� C i c o B W X  R F S ol u t i on  f eat u res
P r o f ile  C :   R 6  I P -c s ,  K eep -a li v es ,  C / U  p la n e s p li t

In t eg rat i on
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C is c o  WiMAX 
S e r v ic e  Mo d e l s
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Wholesale Services

R esid en t ial Services B u sin ess Services

WiMA X  S erv ic es

� I n tern et Access
� P a ren ta l C on trol
� R esid en tia l V oice
� W a lled  G a rd en

� M a n a g e d  S e r v i c e s
� L 2  V P N
� L 3  V P N  ( M P L S )
� I n t e r n e t  a c c e s s  a n d  pr e s e n c e
� B a c k h a u l  o f  H o t s po t s

� I n tern et Access
� V oice S erv ices
C on su m er Services

� I n tern et Access
� V oice S erv ices
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P

P

PE

PE

P

PP P

A C C E S SA C C E S S C O R EC O R E S E R VI C E SS E R VI C E SC P EC P E

ISP

R e s i d e n t i a l

R e s i d e n t i a l

B u s i n e s s
C o r p o r a t e

B R A S

PE

A G G R .  & E D G EA G G R .  & E D G E
A S N -g w

A S N -g w V o i c e

I P C S :  I P / R 6 
( L 3 V P N )

R G

PE
M PL S  ( C o r p o r a t e  V PN )

E C S :  80 2. 1q / 80 2. 1a d  
( L 2 V P N ) E o M PL S o r  V PL S

D i s t r i b u t i o n  N o d e
M PL S  ( v o i c e  V PN )

PBX A S N -g w

M o b i l i t y

H A

I P C S :  I P / R 6 
( L 3 V P N )

R G

PE
M PL S  ( C o r p o r a t e  V PN )

M PL S  ( v o i c e  V PN )

PBX A S N -g w
H A

R 3:  M o b i l e -I P

Bu siness V oic e &  D ata S erv ic e Model
802.16e-2005  b a s ed
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N : 1 I n t e r n e t  V L A N

N : 1 V o i c e  V L A N
R G

A SN -g w
• W i M A X  Q o S SF ID
• R 6  D SC P 
• M Q C
• V R F  s u p p o r t

P

P

PE

PE

P

PP P

A C C E S SA C C E S S C O R EC O R E S E R VI C E SS E R VI C E SC P EC P E

ISP

R e s i d e n t i a l

R e s i d e n t i a l

B u s i n e s s
C o r p o r a t e

B R A S

PE

A G G R .  & E D G EA G G R .  & E D G E
B R A S / I S G

B R A S / I S G V o i c e

R e s i d e n t i a l  G W  
• 8 0 2 . 1 Q
• PPPo E c l i e n t
• PO T S
• SIP C l i e n t

W i M A X  C PE
• D SC P c l a s s i f i c a t i o n
• W i M A X  Q o S SF ID
• B E  ( In t e r n e t )
• r t SP ( V o i c e )

PE
M PL S  ( I n t e r n e t   V PN )
M PL S  ( v o i c e  V PN )

A S N -g w

R esidential V oic e and D ata S erv ic e Model
802.16e-2005  b a s ed
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C onsu m er V oic e and D ata S erv ic e Model
802.16e-2005  b a s ed

A SN -g w
• W i M A X  Q o S SF ID
• R 6  D SC P 
• M Q C
• PM IP
• F A  a n d  R 3  s u p p o r t

P

P

PE

PE

P

PP P

A C C E S SA C C E S S C O R EC O R E S E R VI C E SS E R VI C E SC P EC P E

ISP

C o n s u m e r

R e s i d e n t i a l

B u s i n e s s
C o r p o r a t e

B R A S

PE

A G G R .  & E D G EA G G R .  & E D G E
B R A S / I S G

B R A S / I S G V o i c e

C o n s u m e r  PD A  
• A p p  Q o S
• M a p p e d  i n t o  SF ID
• M o b i l i t y
• Se c u r i t

I P C S :  I P / R 6 
m u t l i -f l o w  Q o S

PE
M PL S  ( C o r p o r a t e  V PN )

M PL S  ( v o i c e  V PN )

A S N -g w H A
R 3:  M o b i l e -I P

H o m e  A g e n t
• Se r v i c e  A n c h o r
• IP a d d r e s s i n g
• p e r -s u b  Q o S Po l i c y
• i n t e r ,  i n t r a  C a r r i e r
r o a m i n g
• M u l t i -A c c e s s  s u p p o r t
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Wholesale V oic e &  D ata S erv ic e Model
802.16e-2005  b a s ed

N : 1 I n t e r n e t  V L A N
R G

PE

M PL S

N : 1 I n t e r n e t  V L A N
B R A S I S P B R A S

L 2 T Pv 2

N : 1 I n t e r n e t  V L A N I S P
E o M PL S

D i s t r i b u t i o n  N o d e

P

P

PE

PE

P

PP P

A C C E S SA C C E S S C O R EC O R E S E R VI C E SS E R VI C E SC P EC P E

ISP

R e s i d e n t i a l

R e s i d e n t i a l

B u s i n e s s
C o r p o r a t e

B R A S

PE

A G G R .  & E D G EA G G R .  & E D G E
B R A S / I S G

B R A S / I S G V o i c e

A S N -g w

A S N -g w
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Element & Network 
M a na g ement S olu ti on
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M W T M CiscoW ork s
F a ult
C on f i g ur a ti on
P er f or m a n c e

C ha s s i s  V i ew
I O S  I m a g e M g m t

A S N  G W
HA

A S N  G W

MW T M C W  S erver

M W T M  Client

CW  Client

C l i en t  W orks t at i on

OSS

S N M P  A l e r t s

L a u n c h

- X M L / S O A P
- HT T P

C li en t/ S er v er
C S V F i l e

S t a t s - I n v e n t o r y
- P r o v i s i o n i n g
- E v e n t

T r a p s

C isc o E MS  S olu tion A rc hitec tu re
A S N -g w &  H o m e A g en t

S S / B T S  E M S

B T S
S S / M S
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� D eploy m ent W iz ards

� B ase S tations

� U ser G roups
� S ervice F lows

� Classifier P rofile

� Q oS  P rofile

� M oI P  S ecurity  
A ssociations

� V irtual N etwork s

I n a single 
operation,  

A ctivate A ll A S N  
G ateway s!  

WiMA X E MS
A S N -g w a n d  H A  C o n f i g u r a t i o n  M a n a g em en t  ( M W T M )
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B WG / B T S / C P E  S e r v ic e  F l o w  a n d  Q o S  
C o n f ig u r a t io n
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Modem  Manag em ent
� AAA Modem Registration

– F o r  W i m a x  C e r t i f i e d  m o d e m s  a n d  L M X ,  P M X ,  S u r f e r
� O T A Modem U p grades,  b roadc ast,  au to-u nic ast

– A l r e a d y  e x i s t s  f o r  N a v i n i  L M X ,  P M X ,  S u r f e r  m o d e m s
– W o r k i n g  w i t h  O D M s f o r  3 rd p a r t y  f o r  s h o r t -t e r m
– A d o p t  W i m a x  F o r u m  O M A -D M  a n d  T R -6 9  p r o t o c o l s  f o r  l o n g -
t e r m  W i m a x
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P l a y b a c k  
c o n t r o l

M e n u  B a r A c t i o n  B a r

L a y e r  1  
D a t a

L a y e r  2  
D a t a

B e a m -F o r m
S c o p e

S t a t u s  W i n d o w

B a c kB a c k

BTS  Beam f orm D isp lay
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Connectivity Status: 
cab l e to m od em  and  B T S Sync.

M od em  I D

R eceived  Sync.  Sig nal  Str eng th ,  
and  SN R  R ead ing s

B atter y Ch ar g e Status B ar  I nd icator

K ey system  p ar am eter s:
� B T S R eg istr ation I D
� N etw or k  I D
� Sof tw ar e V er sion

E nd u ser disp lay
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R ef erenc es
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Asia-P ac if ic

China Mobile (China)
E lec t r oT ek (S r i L ank a)
F oc u s  I nf oc om (Mald iv es )
i-P ac  (F ij i)
S am or a D ig it al (I nd ones ia)
S ir iu s  B r oad band  (B ang lad es h)
U nw ir ed  (A u s t r alia)

Mexico, C/S America, Caribbean
Accelera ( H o n d u ras )
L i b ert y  ( P an am a)
M ax i W eb ( B raz i l)
N ew co m ( N i carag u a) 
S carlet  ( C u raçao )
T elecab le ( P eru )
U lt rav i s i o n ( M ex i co )

N ort h  America ( U S, Canad a)
4 D  N et w o rk s  ( O k lah o m a)
Am eri caC o n n ect ( N o rt h  C aro li n a)
B ellS o u t h  ( F lo ri d a)
B lack  H i lls  F i b erco m ( S o u t h D ak o t a)
C am v era ( G eo rg i a) 
C o n n ect  D at a ( V i rg i n i a)
C o o p t el – t ri al ( Q u eb ec)
D o w n 2 E art h  ( I lli n o i s )
E y eC o m ( W i s co n s i n )
J am es  C ab le ( T X , L o u i s i an a,  Alab am a)
M eg aN et ( M as s ach u s et t s )
N E C  ( O h i o )
N T E L O S   ( V i rg i n i a)
N et D i g i t al ( Alab am a)
O m n i ci t y – ( I n d i an a)
R i o p lex ( T ex as )
T es s co ( M ary lan d )
U n li m i t ed  D at a ( M i s s o u ri )
U S  W i reles s  O n -li n e ( K en t u ck y )
W i n b eam ( P en n s y lv an i a)

E ME A
N o m ad  M au ri t i u s
B alt i c B ro ad b an d  E s t o n i a
B ri t i s h  T eleco m  U K
I B AX  I t aly
I ri s h  B ro ad b an d  I relan d
P an i n t ra M o z am b i q u e
U K B ro ad b an d E n g lan d
B T  E n g lan d
H y p eri a N i g eri a
C o b ran et  N i g eri a
D i rect  o n  P C  N i g eri a
Z am n et  Z am b i a
G u lf s at  M ad ag as car
I n t ern et  G h an a
B en s o n  o n li n e T an z an i a

R ef erenc es
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� One of Australia’s larg est c arriers,  <  1  y ear
� I n six  m onth s c onnec ted  2 0 , 0 0 0  users
� Ac h iev ed  b y  self install netw ork  retail m od el
� 9 0 %  p op ulation c ov erag e S y d ney ,  2 , 0 0 0  K m 2

- 7 0  sites,  2 2 0  sec tors

� Getting 23% of all new broadband adds
- Ov er 7 0 , 0 0 0  sub sc rib ers 
- 7 0 -8 0 %  c ustom ers c an g et D S L

� P rim ary  reason for p ic k ing U nwired
- N o need  for a p h one line
- E asy  self-install,  p lug  and  p lay  installation
- P ortab lity /  m ob ilty

U nw ired A u stralia 3 . 5  G H z
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� I rish  B road b and  w as aw ard ed  7  lic enses in th e 3 . 5 G H Z  sp ec trum
� L aunc h ed  R ip w av e serv ic e for th e resid ential,  S OH O and  S M E  m ark et in M arc h  2 0 0 4
� H av e 1 5 0  B ase stations and  2 6 , 0 0 0 +  C P E  
� C ov er 1 0 0  p erc ent of D ub lin,  now  ex p and ing  into new  c ities
� P rov id e easy  ac c ess to m ulti-m eg ab it w ireless b road b and  serv ic es for resid ential and  sm all b usiness c ustom ers.
� U sing  th e R ip W av e b rand ing  ag g ressiv ely  in th eir m ark eting  c am p aig n.
� T h e k ey  d ifferentiator to th e c om p etition in I reland  is th e m ob ile c ap ab ility  and  fast serv ic e p rov ision ( no truc k  roll,  no c ab ling )

I rish Broadband 3 . 5  G H z
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� Largest ISP in Zambia, owned by th e U niv ersity
� D ay one c ov erage to Lu sak a and th e c op p er mining bel t
� V SA T  Internet c onnec tiv ity
� F oc u sed on bu siness th en residential  mark ets
� R ec ent dep l oyment, 5  B T S’s and 1 ,5 0 0  modems
� E x p ansion to oth er towns &  c ap ac ity u p grade
� Su c c essf u l  T V  c amp aign and ex c el l ent c u stomer trac tion

Z am net 2 . 5  G H z
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� 3 . 5 G H z ,  8 0 2 . 1 6 e  o p e r a t o r  i n  B u l g a r i a
� N e t w o r k  c o v e r a g e  o f  7 . 5 M  P o p s ,  n e t w o r k  l a u n c h  i n  O c t o b e r  2 0 0 7
� 1 0 0  B T S  d e p l o y e d ,  o w n  n e t w o r k  b u i l d  a n d  R F  p l a n n i n g  t e a m s
� S e r v i c e s  

- R esid ential Ac c ess/  V OI P  w ith  nationw id e num b ering  p lan
- B usiness/  W h olesale
- S elf Ac tiv ation /   R etail M od el

� N a v i n i  R A N  /  C i s c o  C o r e  n e t w o r k

C om m erc ial 8 0 2 . 1 6 e – Max  Telec om



© 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 59

� Prov ide broadband serv ic es to mass mark ets
- R ap id ly  and  v ery  c ost effec tiv ely
- R etain y our c ustom ers th roug h  d ifferentiation

� C isc o h as th e l eading W iM A X  tec h nol ogy and E nd-E nd al l  IP sol u tion
- S M AR T W I M AX  p rov id es sig nific ant p erform anc e and  b usiness b enefits 
ov er all oth er tec h nolog ies
- C isc o E nd -E nd  all I P  solution p rov id es flex ib ility  and  assuranc e in y our 
serv ic e offering s and  th erefore b usiness strateg y  – c om p etitiv e ad v antag e

� T ec h nol ogy &  bu siness c ase h as been v al idated in many div erse mark ets

S u m m ary



© 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 60


