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CoS / Q oS MP L S

P eer ing

L 2 / L 3  V P N

V P L S

F ast  
R er ou t ing

R ou t ing P r ot ocols

I P oD W D M

P P P / F R / A T M/ Et her net

I P v 4 / I P v 6
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S erv ice E x cha n g e F ra m ew ork   
Multimedia Service Control for W ireline
/  W ireles s  Converg ence
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S ERV IC E 
EX C H A NGE
S ERV IC E 
EX C H A NGE

H O W ?H O W ?W H E R E ?W H E R E ?

W H O ?W H O ? W H A T?W H A T?
I DEN T I T Y  M AN AG EM EN T
U ser /  Dev ic e I D
L oc at ion /  P resenc e
S erv ic e R eg ist rat ion
Au dit  /  L og g ing
Assu red Au t h ent ic at ion 

I DEN T I T Y  M AN AG EM EN T
U ser /  Dev ic e I D
L oc at ion /  P resenc e
S erv ic e R eg ist rat ion
Au dit  /  L og g ing
Assu red Au t h ent ic at ion 

M O BI L I T Y  M AN AG EM EN T
Dev ic e R oam ing
S erv ic e M ob il it y
U ser M ob il it y

M O BI L I T Y  M AN AG EM EN T
Dev ic e R oam ing
S erv ic e M ob il it y
U ser M ob il it y

DY N AM I C  S ES S I O N  M AN AG EM EN T
S ession I nit iat ion &  C al l  C ont rol  
R ic h -M edia C ont rol
Bandw idt h  &  Q oS  p er S ession 
Ac c ou nt ing  /  Bil l ing

DY N AM I C  S ES S I O N  M AN AG EM EN T
S ession I nit iat ion &  C al l  C ont rol  
R ic h -M edia C ont rol
Bandw idt h  &  Q oS  p er S ession 
Ac c ou nt ing  /  Bil l ing

P O L I C Y  M AN AG EM EN T
S u b sc rib er P ol ic y
Ap p l ic at ion P ol ic y
P er-S u b  S erv ic e 

P O L I C Y  M AN AG EM EN T
S u b sc rib er P ol ic y
Ap p l ic at ion P ol ic y
P er-S u b  S erv ic e 
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C isco Mobile S E F
Enabling Profitable Data Services for Mobile Operators

• F r a m e w o r k  o f  s o l u t i o n s  
t a r g e t e d  a t  t h e  m o b i l e  
i n t e r n e t  e d g e

• D e l i v e r s  c o s t  e f f e c t i v e  
a n d  s c a l a b l e  s o l u t i o n s  t o  
m e e t  t h e  n e e d s  o f  m o b i l e  
o p e r a t o r s

• S e a m l e s s l y  r e p o r t ,  p o l i c e  
a n d  c h a r g e  f o r  a l l  m o b i l e  
s e r v i c e s

• Le v e r a g e s  C i s c o  7 6 0 0  
S e r i e s  a n d  C i s c o  IOS

N etw ork  M a na gement a nd  O p era tions

L oa d  B a l a ncing
P roven P l a tf orms f or 

P erf orma nce a nd  Rel ia b il ity

P a ck et G a tew a y s
• G at ew ay  G P R S  
su p p or t  nod e
( G G S N )
• P ack et  d at a ser v ing 
nod e ( P D S N ) 
• P u blic W L A N
• W im ax

M ob il e S ervices
• MI P  H om e A g en t
• C on ten t billin g  &  m on itor in g  
(C S G )

• B an dw idth  con tr ol an d
tr af f ic s ecu r ity  

• P er s is ten ce S tor ag e Dev ice
(P S D)

CIS CO MOBILE S EF
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m S E F en ha n ced  GGS N 

G G S N CS G P S D

Billing 
P olicy  S er v er

O A M/ A A A  

G G S N :
• 2 G / 3 G  G T P  
h an dlin g
• A P N  m an ag em en t
• Q oS m an ag em en t
• VP N
• P r ep aid/ P os tp aid
B illin g  
• A ddr es s  
m an ag em en t
• S ecu r ity
• P olicy  
E n f or cem en t

C on ten t S er v ice G atew ay
• Deep / S h allow P ack et in s p ection
• C on ten t/ S er v ice/ E v en t bas ed billin g
• Volu m e, T im e an d E v en t r ep or tin g  
• R edir ect f or  A oC or  R ech ar g e
• P olicy  E n f or cem en t
• C on ten t F ilter in g

A p p licat ions/ S er v ices

P er s is ten t S tor ag e Dev ice
C DR  back u p  f or  G G S N  an d C S G
A u tom atic C DR  au to-r etr iev al

C is co 7 6 0 0  
S calable s olu tion  (f r om  4  to 13  
s lots  ch as s is ) 
H ig h -E n d E dg e 
r ou tin g / s w itch in g  p latf or m
H ar dw ar e as s is ted(r ou tin g , 
Q oS , s ecu r ity )
H ig h -A v ailability
R eady  f or  f u tu r e s er v ices  (I P v 6  
in  H W )
A dv an ced load-balan cin g

7 6 0 0
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• P rotecting b ra nd ed  service
• A ccess ind ep end ent service control
• S p eed  to service
• O p en interf a ces

S erv ice E x cha n g e—Mobile
O p en  Fram ew ork f or T rip le P lay  on  th e Move

S e r v i c e  
Ex c h a n g e
S e r v i c e  
Ex c h a n g e

C i s c o  
P a r t n e r s
C i s c o  
P a r t n e r s

Call / S ession Cont r ol
CS CP  / BT S  / P G W

Call / S ession Cont r ol
CS CP  / BT S  / P G W

D eep  P ack et  I nsp ect ion
Cisco S er v ice Cont r ol
D eep  P ack et  I nsp ect ion
Cisco S er v ice Cont r ol

Mobile S er v ice Managem ent  
Mobile W ir eless Cent er

Mobile S er v ice Managem ent  
Mobile W ir eless Cent er

Mobile S er v ice F r am ew or k
Cisco Mobile Exchange

Mobile S er v ice F r am ew or k
Cisco Mobile Exchange

Band w id t h P olicing/
T r af f ic S ecu r it y

Band w id t h P olicing/
T r af f ic S ecu r it y

S T P  R ep lacem ent
N ext -G en S ignaling
S T P  R ep lacem ent
N ext -G en S ignaling
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Mobile S erv ice C on v erg en ce
Mobile Access a n d  S erv ice Ma n a g em en t

I nt ranet

I nt ernet

Ent erp rise

Ap p l ic at ions

S er v ice G P R S
S u p p or t  N od e ( S G S N )
U MT S

S erv ic e M anag em ent
P W L A N

A ccess Z one
R ou t er  ( A Z R )

CD MA

P r of ile Connect ion
F iles ( P CF )

M ul ti-A ccess N etw ork

FI E L D  P R O V E N

SE A ML E SS MO B I L I T Y
A A AO P CO  

P O R T A L
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C on ten t Aw a re S erv ice C on trol 
M anaging and P r otec ting N etw or k  R esour c es

U sag e Anal y sis

P rem iu m  C ont ent  
and M u l t im edia

P rem iu m
S erv ic es

I nt ernet  T raf f ic

V oI P  G at ew ay

VV

BW  Managem ent BW  P olicing

P r ior it iz e
S u bscr iber s

Maliciou s 
T r af f ic
A nd  P 2 P

G u ar ant ee V oI P
Br and ed  S er v ices

x

BL O C K  M AL I C I O U S  BL O C K  M AL I C I O U S  
T R AFFI CT R AFFI C
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C on ten t B illin g  a n d  S erv ice Ma n a g em en t
V alu e-B ased  B illing for Pre-Paid  and  Post-Paid  Services

C ont ent :  R ing t ones,  
S c reen S av ers

P er  D ow nload

P er  Message

P er  U R L

P er  By t e or  T im e

N O  P R EN O  P R E--P AY  Q U O T A P AY  Q U O T A 
O R  O R  

N O  S ER V I C E R I G HT SN O  S ER V I C E R I G HT S

R em ot e 
Ac c ess V P N

B illin g  Mediation  S er v er  B illin g  Mediation  S er v er  -- P os tp aid C h ar g in g  R ecor dsP os tp aid C h ar g in g  R ecor ds
Q u ota S er v er  Q u ota S er v er  -- P r ep aid Q u ota R eq u es tsP r ep aid Q u ota R eq u es ts
A O C  S er v er  A O C  S er v er  -- A dv ice of  C h ar g e S cr een sA dv ice of  C h ar g e S cr een s

I nt ernet
W AP  2 .X

E-M ail

x

U s er  A
S er v ices :

C or p  A cces s
P er s on al E m ail 

U s er  B
S er v ices :

W A P  2 . x  I n ter n et
R in g ton es , S cr een  

S av er s …

U s er  C
W A P  2 . X  I n ter n et 

O n ly
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C on ten t F ilterin g  a n d  C on trol
B l o c k i n g  A c c e s s  t o  U n w a n t e d  C o n t e n t  ( U s e r -D e f i n e d  a n d  M a n a g e d )

BL O C KBL O C K

I nt ernet
Brow sing

xx
Adu l t

Brow sing

Adu l t  S it e 
Dat a

S u b sc rib er Ag e 
Dat a
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Ag en d a

MOBILE NETW ORK  CONVERGENCEMOBILE NETW ORK  CONVERGENCE

MOBILE APPLICATION CONVERGENCE

D RIVERS  F OR MOBILE CARRIERS

CIS CO IP NGN MOBILITY  LEAD ERS H IP

MOBILE S ERVICE CONVERGENCE

CIS CO IP NGN S TRATEGY  OVERVIEW
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M o b i l e ,  
W L A N

IP NGN J ourn ey  f or Mobile
D ef in ed  by  Multip le L a y ers of  C on v erg en ce

APPLICATION 
CONV E R G E NCE

S E R V ICE  
CONV E R G E NCE

NE TW OR K  
CONV E R G E NCE

MOBILE

F R / A T M

P S T N

BR OA D BA N D
S ER V IC ES

OP T IC A L

H IG H -S P EED
IN T ER N ET

I ntegra tion of  N ew  
I nnova tive I P  D /V/V 
S ervices over M ob il e 

N etw ork s f or
I ncrea sed  D if f erentia tion 

&  Revenue

I P  
N e x t -G e n e r a t i o n  

N e t w o r k
I P  

N e x t -G e n e r a t i o n  
N e t w o r k

S e a m l e s s  a n d  
S e c u r e  S e r v i c e  
C o n t i n u i t y  a c r o s s  

A c c e s s  f o r  
C u s t o m e r  Lo y a l t y
A n d  S t i c k i n e s s

S imp l if ied  N etw ork  
D esign,  Control  &  M gmt,

A ccel era te S ervice 
I ntrod uction

I ncrea sed  O P E X /CA P E X  
E f f iciencies
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C isco IP NGN T echn olog y —Mobile 
S p a n n in g  S ecure Netw ork  L a y er

P S T N I nt er net  /
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- C a t a l y s t  7 6 0 0  S e r i e s

IP  Tr a n s f e r  P o i n t  ( ITP )

C i s c o  M o b i l e  Ex c h a n g e
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C isco Mobility  IP NGN Architecture 
Ac h i e v i n g  a  W h o l e  Gr e a t e r  Th a n  t h e  S u m  o f  t h e  Pa r t s

S erv ic e
L ay er

Ap p l ic at ion
L ay er

N et w ork
L ay er

P u sh 
t o T alk

V oI P  ov er
Mobile

Mobile
G am ing

P ict u r e
Messaging

Mobile T V

S er v ice 
Exchange 
F r am ew or k

S e l f  
S e r v i c e O p en F r am ew or k  

f or  Enabling 
“T r ip le P lay  on 
t he Mov e”

( D a t a ,  V o i c e ,  V i d e o ,  
M o b i l i t y )

I d e n t i t y P o l i c y B i l l i n g

M o b i l i t y

R ad io Cell S it e A ggr egat ion I P / MP L S
Back bone

S ignaling 
ov er  I P

A ccess Cisco I nt elligent  I P  T r ansp or t

In t e l l i g e n t  Ne t w o r k i n g

Op
era

tio
na

l L
ay

er
Se

cu
rit

y, 
Se

rvi
ce

 A
ss

ur
an

ce
, B

W 
Ma

na
ge

me
nt,

 
Tr

aff
ic 

En
gin

ee
rin

g 



31© 2 0 0 5  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 .I P  N G N _ M O B I L I T Y _ 0 50 5 CISCO PUBLIC

ACCES S /AGGREGATION
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W i M A XW i M A X
WAN: 802.20 + precursors WAN: 802.20 + precursors 

I P -o p t i m i z e d  
b r o a d b a n d  

t e c h n o l o g i e s

…. .  

W ireless E v olution  T im elin e

1 9 9 0 s 2 0 0 3  - ‘0 6  ‘1 22 0 0 0  -

W C D M AW C D M AG S MG S M G P R SG P R S
< 3 0  K b p s < 1 1 5  K b p s < 3 8 4  K b p s

H S D P AH S D P A

< 1  M b p s
H S U P AH S U P AE D G EE D G E

C D M AC D M A C D M A
1 x R T T
C D M A
1 x R T T

C D M A
E V -D O
C D M A
E V -D O

E V -
D O  
R e v  A

E V -
D O  
R e v  A< 1 5 3  K b p s < 3 8 4  K b p s

…. .  

‘0 7  

4G -Parent/pico and 
nano cells

‘1 0  

E V -D O  
3 X

E V -D O  
3 X

L T EL T E

N o t e : T D -SCD M A  i s  n o t  s h o w n  a s  i t  i s  l i k e l y  t o  b e  l i m i t e d  t o  Ch i n a

< 1  M b p s

G e t t i n g  t o  4G :
- M a n y  c o m p e t i n g  t e c h n o l o g i e s
- 4G  w i l l  b e  d e l i v e r e d  w i t h  a  m i x  o f  t e c h n o l o g i e s
- T h e y  w i l l  s h a r e  c o m m o n  f e a t u r e s ,  e . g .  : O F D M ;  S D R ;  M I M O ;

I E E EI E E E

B i t /s /H z /s q k m : 1 5 -
4 0

5 0 0
-1 k

1 0 -
2 5

8-
1 0

E D G E  2E D G E  2

Ga r t n e r
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Top Findings
• Op e r a t o r s  a r e  c o m m i t t e d  t o  e v o l v i n g  t o  p a c k e t  

b a c k h a u l  n e t w o r k  o v e r  t i m e  d r i v e n  b y  t h e  p r o m i s e  
o f  a  l o w e r  c o s t  t r a n s p o r t .

• Th e  m a j o r i t y  o f  m o b i l e  o p e r a t o r s  a l s o  a s s u m e  t h a t  
t h e i r  n e t w o r k  i s  e v o l v i n g  t o  a  m u l t i s e r v i c e  a c c e s s  
n e t w o r k  ( MS AN)  t o  s u p p o r t  o t h e r  a c c e s s  
t e c h n o l o g i e s  a n d  s e r v i c e  t y p e s  b e s i d e s  c e l l u l a r .

• S e l f -b u i l d  i s  p o i s e d  t o  i n c r e a s e  i n  b o t h  t h e  a c c e s s  
a n d  t h e  m e t r o  p a r t  o f  t h e  n e t w o r k  o v e r  t h e  n e x t  
t h r e e  y e a r s .  

• F e w  o p e r a t o r s  e x p e c t  a  t y p i c a l  m e t r o  c e l l  s i t e  t o  
n e e d                            m o r e  t h a n  2 0  Mb i t / s  o f  
b a c k h a u l  c a p a c i t y  b y  2 0 0 9 . *

*  We are working with a handful of MSP’s  that are looking at 3 0 M-
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D r iv e r s For  P a c k e t  B a se d R A N

7.75R i c h  s e r v i c e -a w a r e  f u n c t i o n s  w i t h  I P

7.8 8F l e x i b l e  c o n n e c t i v i t y

8 .1 2I m p r o v e d  r e l i a b i l i t y / a v a i l a b i l i t y

8 .3 4C o n v e r g e d  t r a n s p o r t  l a y e r  a r o u n d  
I P / E t h e r n e t

8 .59R e d u c e d  c o s t  p e r  t r a n s p o r t e d  b i t

valuef ac t o r
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K e y  se r v ic e  r e q u ir e m e nt s f or  pa c k e t  
b a c k h a u l

7.6 93 G P P  r o a d m a p  a l i g n m e n t

7.8 3S y n c h r o n i z a t i o n

8 .0 5E a s e  o f  p r o v i s i o n i n g

8 .0 9M e a n  t i m e  t o  r e p a i r

8 .2 7M i n i m u m / m a x i m u m  j i t t e r

8 .4 7M i n i m u m / m a x i m u m  b a n d w i d t h  
r e q u i r e m e n t s

8 .50M i n i m u m / m a x i m u m  l a t e n c y  r e q u i r e m e n t s

8 .75C o s t  p e r  b i t

9 .0 3A v a i l a b i l i t y

values er vi c e 

Band w id t h A v ailabilit y  and  Cost  p er  bit  ar e k ey  d r iv er s
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H ow  im por t a nt  is pse u dow ir e  
t e c h nol ogy ?

1 4 %1 6N o t  a t  a l l  i m p o r t a n t ,  n o  p l a n s  t o  p u r s u e  
t h i s  a p p r o a c h

1 4 %1 6N o t  v e r y  i m p o r t a n t ,  m a y b e  s o m e t h i n g  t o  
c o n s i d e r  i n  5+  y e a r s

4 6 %53S o m e w h a t  i m p o r t a n t ,  b u t  2 -3  y e a r s  a w a y

2 5%2 9V e r y  i m p o r t a n t ,  i t ' s  a  n e a r -t e r m  
s t r a t e g i c  f o c u s  f o r  u s

p er c en t  o f  t o t alr es p o n s es

7 1 %  of  su r v ey ed  MS P ’s st at e t hat  P seu d ow ir e is im p or t ant
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M ob il e  B a c k h a u l  K e y  I ssu e s

• P r e d i c t i o n :  D esp ite th e h y p e a round  f ib er a nd  w irel ess a ccess 
tech nol ogies,  th rough  2 0 0 8  a nd  b ey ond ,  a c c e s s  w i l l  r e m a i n  t h e  
b o t t l e n e c k in a l l  l a rge netw ork s ( 0 . 9 p rob a b il ity )

• Cel l ul a r B a c k h a u l  i s ~ 7 0 %  o f  t r a n s m i s s i o n  O P E X
• P ossib l e op tions f or ca p a city :

I nc rease M W  c ap ac it y
Adding  m ore P DH l ink s � f req u enc y  l im it at ion
R ep l ac ing  P DH M W  w /  S DH M W  l ink s � L arg e C AP EX

M ore l eased l ines ->  Hig h er O P EX
x DS L ,  M et ro Et h ernet  ->  l im it ed dist anc es and dep l oy m ent
W iM AX  ->  m ay  not  b e c ost  ef f ic ient  w rt  M W
Dig  Fib ers ->  Dep l oy m ent  sl ow ,  R O I  sl ow er

• O th er a p p roa ch :  T r a f f i c  A g g r e g a t i o n  a n d  O p t i m i z a t i o n
Ga r t n e r
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B a c k h a u l  a nd Tr a nspor t  - Evolution
• B a c k h a u l  Re q u i r e m e n t s

H igh  b it ra te to sup p ort new  services
H igh  Q oS
L ow  cost p er b it ( ta rget is 5 0 %  l ow er cost p er M b p s th a n 
eq uiva l ent S T M -1 )

• Tr a n s p o r t  Re q u i r e m e n t s
T ra nsp ort cost to b e comp etitive w ith  eq uiva l ent f ix ed  l ine a t th a t 
time,  a nd  cl ose to x D S L  costs initia l l y

• A l l  IP  t r a n s p o r t  a n d  b a c k h a u l

Ga r t n e r
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Mobile T ra n sp ort ov er Pseud ow ires
E na b l es S ervice F l ex ib il ity ,  L ow er RA N  O P E X / CA P E X

C i s c o  7 6 0 0  M To P  i n  t h e  RA N:  S c a l e  +  Ec o n o m i c s
• H i g h  Av a i l a b i l i t y : <  5 0m s sw i t ch  ov er usi n g  M P L S /F R R ,  
n et w ork  upg ra d e usi n g  i n -serv i ce sof t w a re upg ra d e ( I S S U )

• S ca l a b i l i t y : Ad d  m ore b a n d w i d t h  ea si l y  a s n eed ed
• E f f i ci en cy : I P ,  T D M ,  a n d  AT M  t ra n sport  usi n g  on e pl a t f orm  
a n d  on e n et w ork  a t  a  l ow er cost -per-b i t

• Ad v a n ced  O AM & P  F ea t ures: I P  serv i ce l ev el  a g reem en t
• F l ex i b i l i t y : C on n ect  cel l  si t es t o R NC /M S C  a s ca pa ci t y  
a l l ow s,  n ot  d i ct a t ed  b y  g eog ra ph y

• C i rcui t  E m ul a t i on  S P As ca n  b a ck h a ul  AT M  &  T D M  R AN t ra f f i c 
ov er M P L S  P WE 3

• Ad v a n ced  cl ock i n g  em ul a t i on  prov i d es sy n ch ron i z a t i on  usi n g  
C a rri er E t h ern et  t ra n sport

C i r c u i t  E m u l a t i o n  o v e r  P a c k e t  S h a r e d  P o r t  A d a p t e r s

E n a b l i n g  C o s t -E f f e c t i v e  R A N  E v o l u t i o n  a n d  P r o f i t a b l e  S e r v i c e  G r o w t h

C i sco 7 6 00 S eri esC i sco 7 6 00 S eri es

2 4 -P o r t  
C h T 1/E 1/J 1

1-P o r t  
C h O C 3 /
S T M 1

T w o
Mod els:
T w o

Mod els:
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M ToP  in t h e  R A N
• RA N t r a f f i c  g r o o m e d  o v e r  M P L S  P s e u d o w i r e s f o r  b a c k h a u l  
• Re d u c e d  OP EX  – B a n d w i d t h  F l e x i b i l i t y
• El i m i n a t e s  n e e d  f o r  A D M  a n d  A TM  s w i t c h e s

“F l a tten th e netw ork ”,  S imp l if y ,  Red uce costs
• P s e u d o w i r e  e n a b l e s  g r e a t e r  f l e x i b i l i t y  f o r  t r a f f i c  h a n d l i n g

P roa ctive sca l a b il ity  -- S el f -A d j usting B a ck h a ul  T ra nsp ort
P re-p rovision new  a nd  f uture services

• P r o v i d e s  C l o c k  R e c o v e r y  p e r  3 G P P  C E S O P N  S t a n d a r d s  
• C o n t i n u i t y  o f  I P  S e c u r i t y b e t w e e n  t h e  C o r e  a n d  t h e  RA N
• Lo n g e v i t y

Comp l ia nce w ith  3 G P P / 3 G P P 2  Ref erence A rch itectures up  to R8
• C o n t i n u i t y  w i t h  C i s c o  IP -M P LS  C o r e  In f r a s t r u c t u r e
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S im p lif y  the Netw ork  T ra n sp ort

DW DM/ Dar k  F ibr e

I P / M P L S

S S 7 M S CB T S R N C G G S NS G S N P D S NM G W G R X

Mu l t i p l e  La y e r s Co l l a p s e d  Tr a n s p o r t

Dar k  F ibr e

S O N E T / S DH

S S 7 M S CB T S

R N C S G S N I PM G W

A T M

G G S N
P D S N G R X

F R

S i m p l i f i e s  Pl a n n i n g  a n d  Op e r a t i o n s
Re d u c e s  OPEX
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R AN v ia  T ra d ition a l T ra n sp ort

N ode B

B T S

MS C
n x T 1 / E 1 F RE 1

B S C
F R

A g g  S i t e
W i t h  L e g a c y

T D M  a n d  A T M  sw i t c h

S D H I P / MP L S  
C or e

A T M R N C

P D S N  o r
S G S N

C o r e  S i t e

A T M

S D
H

S D
H

A T M
H S D P A

3 G :  R N C  a t  M S C  
s i t e s  

( 9 0 %  c o -l o c a t e d )A T M  a g g r e g a t i o n

N o d e  B
2 x  E 1 ( A T M )

R e -u s e  o f  t h e  
S D H  r e g i o n a l  
i n f r a s t r u c t u r e

I M A

A T M
p r e -a g g r e g a t i o n

I M A

R e g i o n a l  
T r a n s p o r t  
n e t w o r k  
U P G R A D E

B S C

S D
H

$$

$$
$

M i c r o  W a v e  R a d i o  
U P G R A D E

N e w  L e a s e d  L i n e s

$$
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R AN ev olution  R 4 -R 6  a n d  4 G

N ode B

B T S

MS Cn x T 1 / E 1
F RE 1

B S C
F R

A g g  S i t e
W i t h  L e g a c y

T D M  a n d  A T M  sw i t c h

S D H I P / MP L S  
C or e

R N C

P D S N  o r
S G S N

C o r e  S i t e

A T M

S D
H

S D
H

A T M

B S C

S D
H

M i c r o  W a v e  R a d i o  
w i t h  F E  i n t e r f a c e

o r  x D S L

4 GW iMax

N o d e B  w i t h  F E  
i n t e r f a c e ;
W i M a x

S w i t c h /R o u t e rS w i t c h /R o u t e r
$$
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C isco IP R AN

N ode B

B T S

MS Cn x T 1 / E 1
F RE 1

B S C
F R

A g g  S i t e
W i t h  L e g a c y

T D M  a n d  A T M  sw i t c h

MP L S I P / MP L S  
C or e

R N C

P D S N  o r
S G S N

C o r e  S i t e

B S C

4 GW iMax

S w i t c h /R o u t e rS w i t c h /R o u t e r  w i t h  
P s e u d o w i r e  f e a t u r e s
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MP L S  Cap abilit ies
Ext end s int o t he R A N

C isc o-in-t h e -R A N
Cisco’s N e x t -G e n e r a t ion  I P  R A N  P or t f ol io

P r e -A g g  S i t e

W i t h
C i sc o  7 6 00

MS CP se u d o w i r e s
S T M 1

B S C
F R

A T M

A g g r e g a t i o n  S i t e

M W R

M W R

C o r e  S i t e

S G S N

� � � �
� � � � � �

�

	�
 � 
 ���� � �� ��� ��� � �

M W R

R N C

B S C
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In f lection  Poin ts C rea te
O p era tor C ha llen g es 

B a c k h a u l  C o s t s
• A d d i t i o n a l  l e a s e d  l i n e s ,  s a t e l l i t e  
l i n k s ,  a n d  m i c r o w a v e  c h a n n e l s  
i n c r e a s e  c o s t s  a n d  r e d u c e  p r o f i t s

T1 / E1  A v a i l a b i l i t y
• T1 / E1 s  o f t e n  n o t  a v a i l a b l e  i n  d e s i r e d  
t i m e f r a m e  o r  q u a n t i t y
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C isco R AN T ra n sp ort O p tim iz a tion
ov er IP f or GS M a n d  U MT S  

• 5 0 % +  m easu red ef f ic ienc y  g ain on G S M  and 1 5 %  t o 9 0 %  on U M T S
• N o c h ang e t o R AN  b ac k h au l  desig n
• S ing l e I P  b ac k h au l  net w ork  serv es 2 G / 3 G / 4 G
• O p erat es w it h  AL L m aj or radio v endors eq u ip m ent

Cell-S it e

BT S

N od e-B

R N C

BS C

Mobile 
O p er at or  
N et w or k
P L MN

T r ansp ar ent
t o R A N
V end or s

5 0 %  M EAS U R ED T 1 / E1  
EFFI C I EN C Y  G AI N  FO R  
G S M / G P R S / EDG E

O p t im iz ed G S M  and U M T S  R AN  
Bac k h au l :  Ab is +  I u b  ov er I P

BE
NE

FI
TS

T 1 / E1



48© 2 0 0 5  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 .I P  N G N _ M O B I L I T Y _ 0 50 5 CISCO PUBLIC

C isco R AN-O  Prod uct F a m ily

M W R  1 9 4 1 -DC -A
C ell S ite A cces s  P latf or m

S h ip p in g
O N S  1 5 4 5 4

A g g r eg ation  P latf or m
E F T  Q 4 C Y 0 6

M W T M
N etw or k  Man ag em en t

S h ip p in g
• GSM & UMTS Transport Optimization
• GP R S/ E D GE  su pport
• A l l  GSM c od e c s
• Sate l l ite  transport su pport
• UMTS and  H SD P A  Of f l oad
• I P  B road b and  R A N  Transport

w ith  e x t c l oc k
• Q oS,  b asic  I P  Se rv ic e s
• I P  transport f or 2 G/ 3 G/ 4 G
• T1 / E 1  P rote c tion Sw itc h ing
• E x te nd e d  Ope rating  Te mp
• V e nd or ind e pe nd e nt
• A d v anc e d  Se rv ic e s/ C A  P ac k ag e

• GSM & UMTS Transport Optimization
• GP R S/ E D GE  su pport
• A l l  GSM c od e c s
• UMTS and  H SD P A  Of f l oad
• I P  B road b and  R A N  Transport

w ith  e x t c l oc k
• Q oS,  b asic  I P  Se rv ic e s
• I P  transport f or 2 G/ 3 G/ 4 G
• N : 1  re d u nd anc y
• E x te nd e d  Ope rating  Te mp
• V e nd or ind e pe nd e nt
• A d v anc e d  Se rv ic e s/ C A  P ac k ag e

• C e ntral ize d  manag e me nt c onsol e
• R e al -time  b ac k h au l  u til ization b y  traf f ic  

ty pe  and  rad io 
• E v e nt monitoring
• W e b  b ase d  re porting
• A u to d isc ov e ry  and  topol og y
• I nv e ntory  
• OSS inte g ration
• C apac ity  pl anning
• C l ie nt-se rv e r arc h ite c tu re
• Mu l tipl e  OS su pport—Sol aris,  

W ind ow s,  L inu x
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I P  P oint -of -P r e se nc e
I m p or t a n t  Ca p a b il it ie s

• Ex t e n d s  t h e  c a p a b i l i t y  t o  r e a c h  c u s t o m e r s  f r o m  t h e  
Co r e  o u t  t o  t h e  Ag g r e g a t i o n  Po i n t s  o r  t h e  Ce l l  S i t e

• Ci s c o  Ne x t -Ge n  RAN s o l u t i o n s  p u s h  IOS  
c a p a b i l i t i e s  a n d  f e a t u r e s  i n t o  t h e  RAN
Q o S ,  IP -S e c u r i t y

• Ta r g e t  En t e r p r i s e ,  Co m m e r c i a l ,  S OH O,  Re s i d e n t i a l
• Pr o v i d e  Ma n a g e d  S e r v i c e s  a t  l o w e r  c o s t  o f  a c c e s s

M a n a g e d -V P N,  P r i v a t e -V P N,  M e s h e d -Wi F i ,  IP -P B X  S e r v i c e s
P r o v i d e  F i x e d -M o b i l e  S e r v i c e  Of f e r i n g s
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I P  P oint -of -P r e se nc e
I m p or t a n t  Ca p a b il it ie s

• Of t e n  a g g r e g a t i o n  s i t e s  o r  c e l l  s i t e s  a r e  l o c a t e d  i n  
o r  n e a r  b u i l d i n g s  t h a t  h o u s e  b u s i n e s s e s

• IP-b a s e d  s e r v i c e s  c a n  b e  e a s i l y  e x t e n d e d  t o  
c u s t o m e r s  i n  a n d  n e a r  t h e s e  s i t e s

• Ci s c o  Ne x t -Ge n  IP-RAN s o l u t i o n s  b e c o m e  
p l a t f o r m s  o f  n e w  r e v e n u e  g e n e r a t i n g  s e r v i c e s
In c r e a s e  r e v e n u e s  
Ga i n  n e w  c u s t o m e r s
A d d  c u s t o m e r  “S t i c k i n e s s ”
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MP L S  Cap abilit ies
Ext end s int o t he R A N

C isc o-in-t h e -R A N
Cisco’s N e x t -G e n e r a t ion  I P  R A N  P or t f ol io

P r e -A g g  S i t e

M T o P
w i t h  C E o P

MS CP se u d o w i r e s
S T M 1

R N C

F RE 1

B S C
F R

A T M

A g g r e g a t i o n  S i t e

• MT oP  in  th e R A N  s h or ten  T DM/ S DH  dis tan ce
• P W E 3
• R A N  A g g r eg ation  T r an s p or t ov er  p s eu dow ir es

• P r e-P r ov is ion in g  f or  I n tu itiv e S calin g
• I P -MP L S  C or e is  ex ten ded in to th e R A N
• R A N -O  at cell-s ites  p r ov ide 5 0 %  ef f icien cy  g ain s

M W R

M W R

M T o P
W i t h  C E o P

C o r e  S i t e

O p t i m i z e d  P se u d o w i r e
“B o n d e d  E 1 ’s”

I P / M L P P P

S G S N

� � � �
� � � � � �

�
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M W R

B S C

R N C

O N S
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Ag en d a

Cisco Mobile SEF OverviewCisco Mobile SEF Overview

eGGSN F ea t u r eseGGSN F ea t u r es

B i l l i n gB i l l i n g

P er f o r m a n c e/ C a p a c i t y / M a n a g em en tP er f o r m a n c e/ C a p a c i t y / M a n a g em en t

C a s e  St u d i esC a s e  St u d i es

E v o l u t i o n s / Su m m a r y / C o n c l u s i o nE v o l u t i o n s / Su m m a r y / C o n c l u s i o n



INTELLIGENT S ERVICE ED GE
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C isco Mobile E x cha n g e 
C ha ssis-B a sed  S y stem

D e l i v e r i n g  Tr u e  D e p l o y m e n t  F l e x i b i l i t y  

C I S C O  7 6 0 9  C HAS S I S

I P S EC C S G FI R EW AL L G G S N
P DS N /HA

S S G S W I T C HI N G  
AN D 

R O U T I N G  
EN G I N E

L I N E  CA RD S L I N U X  S E RVI CE  M O D U L ESERVICE CONTROL ENGINE

L A T E S T  A D D I T I O N
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MULTISERVICE IP/MPLS 
B A CK B O N E
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C isco Mobility  IP NGN Architecture 
Ac h i e v i n g  a  W h o l e  Gr e a t e r  Th a n  t h e  S u m  o f  t h e  Pa r t s
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Mobile O p era tors Prolif era tion  
of  D isp a ra te Netw ork s

2 G  Voice
3 G  Voice
E nterp rise 
Reta il  S tores
Ca l l  Centres
Corp ora te A ccess

2 . 5 G  G P RS W A P
3 G  G P RS  V1 1 0  D ia l
E nterp rise W L A N
Reta il  S tores B il l ing
Ca l l  Centres I P S ec
Corp ora te A ccess S igna l l ing
M a na gement P a ging

Vo i c e D a t a
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I P / M P L S  C ore

S it e 1

S it e 2 S it e 4

S it e 6

S it e 3 S it e 5

Mig ra te D isp a ra te Netw ork s to 
S in g le IP/ MPL S  C ore

G n

G i

Bil l ing

I nt ernet

S it e 1
S it e 3 S it e 5

S it e 5

S it e 2 S it e 4

M a ny  N etw ork s on Common 
S ites w ith  D if f erent E d ge 
D evices a nd  T ra nsmission

S ingl e N etw ork  over H igh -Ca p a city  
T ra nsmission Ca rry ing A l l  S ervices
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T he B usin ess C a se f or a  
C on v erg ed  Netw ork

• Lo w e r  t r a n s m i s s i o n  c o s t s
e . g . ,  c o s t  o f  9 x E1  =  1 x S TM 1
U s e  a l t e r n a t e s  s u c h  a s  GE/ 1 0 GE

• Le s s  m a i n t e n a n c e  c o n t r a c t s
• S i n g l e  m a n a g e m e n t  s o l u t i o n
• Q u i c k l y  d e p l o y  n e w  s e r v i c e s

B y  R e d u cin g  t h e  N u m b e r  of  N e t w or k s
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DW DM/ Dar k  F ibr e

I P / MP L S

S S 7 M S CB T S R N C G G S NS G S N P D S NM G W G R X

2 G/ 3 G R4 / 5

R ed ucin g  C om p lex ity  a n d  O v erla p

Dar k  F ibr e

S O N E T / S DH

S S 7 M S CB T S

R N C S G S N I PM G W

A T M

G G S N
P D S N G R X

F R

2 G/ 3 G R9 9
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2 G V oice

BT S BS C

BT S BS C

G MS C

S DH

R an C oreR an Edg e
P S T N

MS C

MS C
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S DH

R an C oreR an Edg e

2 G a n d  R 9 9  V oice
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S DH

R an C oreR an Edg e
P S T N

G MS C
BT S BS C

N od eB R N C

BT S BS C

N od eB R N C

MS C

MS C
S er v er

R 4  w ith AT M MGW  V oice In tercon n ect

I P / M P L SAT M
AT M

MG W
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A TM
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S DH

R an C oreR an Edg e
P S T N

R 4  w ith IP MGW  V oice In tercon n ect

BT S BS C

N od eB R N C

BT S BS C
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N od eB R N C
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I P / M P L S
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DW DN

R an C oreR an Edg e
P S T N

R 5 +
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D ep loy in g  T ig ht S L A 
S erv ices on  a n  IP B a ck bon e
N u m b e r  of  T ool s A r e  A v a il a b l e  t o 
E n a b l e d  T ig h t  S L A  S e r v ice s
• P h y s i c a l  n e t w o r k  t o p o l o g y  a n d  s t r u c t u r e
• C a p a c i t y  p l a n n i n g  a n d  a c t i v e  m o n i t o r i n g
• D i f f s e r v :  p e r -h o p  c o n g e s t i o n  m a n a g e m e n t
• Tr a f f i c  e n g i n e e r i n g :  a v o i d  a g g r e g a t i o n  o n  
s h o r t e s t  p a t h

• C o n v e r g e n c e
F RR p rotection
T uning I G P  convergence
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Av a ila bility

• Wh a t  i s  t h e  s e r v i c e  a v a i l a b i l i t y  r e q u i r e m e n t
O f ten q uoted  5 -9’s ta rget eq ua l  to 5  minutes d ow n time
I s end  a p p l ica tion resil ient

• Wh a t  i s  t h e  c o n v e r g e n c e  r e q u i r e m e n t  i n  e v e n t  
o f  f a i l u r e

F or I P  user d a ta  a n outa ge of  th ree second s ma y  b e a ccep ta b l e
F or signa l l ing a n outa ge of  6 0  second s ma y  b e a ccep ta b l e if  using 
d iverse p a th s ( S CT P  w il l  recover)
F or user voice a n outa ge of  l ess th a n 3 0 0 –5 0 0 ms ma y  b e req uired
I f  ta rgeting S D H / S O N E T  p rotection ma y  req uire sub  5 0 ms f or a l l  
services

D e f in e  R e q u ir e m e n t s f or  E a ch  S e r v ice
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Netw ork  Av a ila bility

• Ne t w o r k  a v a i l a b i l i t y  9 9 . 9 9 9 8 0 %
• Or  o n e  m i n u t e  d o w n t i m e  p e r  y e a r

N on-R edu ndant  P at h

R edu n dan t P ath R edu n dan t P ath C EC E
A X DA X D

A X DA X D

B a se d  on  W or st  P a t h  w it h  A l l  1 2 4 0 6  R ou t e r s
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C on v erg en ce

• F a s t  c o n v e r g e n c e  p r o t o c o l s
I S I S ,  O S P F ,  L D P ,  B G P ,  VP N
T y p ica l l y  convergence in second s

• M P LS  TE F RR
L ink ,  nod e,  p a th  p rotection
T a rget sub  5 0 ms
Covered  in ex a mp l es
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IP S olution  C en ter O v erv iew

• A  F a m i l y  o f  Ne t w o r k -
In t e l l i g e n t  El e m e n t  
M a n a g e m e n t  A p p l i c a t i o n s  
f o r  M a n a g i n g  M P LS  a n d  
M e t r o  Et h e r n e t  Ne t w o r k s

M P L S  Virtua l  P riva te 
N etw ork  M a na gement 
A p p l ica tion ( I S C: M P L S )
L a y er 2  Virtua l  P riva te 
N etw ork  a nd  M etro 
E th ernet A p p l ica tion 
( I S C: L 2 VP N ,  I S C: M E T RO )
T ra f f ic E ngineering 
M a na gement A p p l ica tion 
( I S C: T E M )
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Th e  Ci s c o  Ap p r o a c h :  In t e l l i g e n t  MPLS  In s t r u m e n t a t i o n  
a n d  Ci s c o  MPLS  D i a g n o s t i c s  Ex p e r t  ( GA D e c .  2 0 0 5 )

S im p l e G U I  t el l ing  y ou  w h ere p rob l em  
is,  w h at is u nderl y ing  root  c au se…and
rec om m ended ac t ion… 1 0 0 +  p ot ent ial  
f ail u re sc enarios c h ec k ed au t om at ic al l y  
—rep eat ab l e p roc ess

T y p e in S im p l e Det ail s 
e.g .,  C u st om er Edg e I P  
Addresses… and P ress 
“O K ” t o S t art
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E x ten d in g  the C isco C R S -1  F a m ily
In t r o d u c i n g  Ci s c o  CRS -1  8 -S l o t  S i n g l e -S h e l f  S y s t e m

• Continuous sy stem op era tion
T ru e T el c o g rade O S
S ep arat e c ont rol ,  dat a and
m anag em ent  p l anes
Hit l ess in-serv ic e h ardw are and 
sof t w are u p g rades 
S im p l e,  l arg e-sc al e m anag em ent

• U np reced ented  service f l ex ib il ity
N et w ork  c onv erg enc e u sing  l og ic al  rou t ers 
S p eed-t o-serv ic e el em ent s
S ing l e sy st em  P oP  desig n

• U np a ra l l el ed  sy stem l ongevity
M u l t i-c h assis f ab ric  sc al es t o 9 2 T b p s
P rog ram m ab l e 4 0 G  sil ic on p ac k et  p roc essor 
f or I P v 4 ,  I P v 6  and M P L S

727272CISCO PUBLIC
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Ag en d a

CIS CO IP NGN MOBILITY  LEAD ERS H IPCIS CO IP NGN MOBILITY  LEAD ERS H IP

MOBILE APPLICATION CONVERGENCE

D RIVERS  F OR MOBILE CARRIERS

MOBILE NETW ORK  CONVERGENCE

MOBILE S ERVICE CONVERGENCE

CIS CO IP NGN S TRATEGY  OVERVIEW
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C isco S erv ice Prov id er S tra teg y
T he Most C om p lete Pa rtn er f or S P S uccess

In t e l l i g e n t ,  
Ex t e n s i b l e ,  a n d  
Ef f i c i e n t  P a c k e t  
In f r a s t r u c t u r e s  
f o r  Lo w e r  TC O

In t e l l i g e n t ,  
Ex t e n s i b l e ,  a n d  
Ef f i c i e n t  P a c k e t  
In f r a s t r u c t u r e s  
f o r  Lo w e r  TC O

La y e r  Ex i s t i n g  
a n d  Ne w  

S e r v i c e s  f o r  
Re v e n u e  a n d  
P r o f i t  Gr o w t h ,  
F a s t e r  Ti m e  
t o  M a r k e t

La y e r  Ex i s t i n g  
a n d  Ne w  

S e r v i c e s  f o r  
Re v e n u e  a n d  
P r o f i t  Gr o w t h ,  
F a s t e r  Ti m e  
t o  M a r k e t

A c c e l e r a t e  
D e m a n d  b y  
C o n n e c t i n g  
S M B  a n d  

En t e r p r i s e s  t o  
S P  S e r v i c e s  
a n d  H i g h  

F l e x i b i l i t y  f o r  
C o n s u m e r  
S e r v i c e s

A c c e l e r a t e  
D e m a n d  b y  
C o n n e c t i n g  
S M B  a n d  

En t e r p r i s e s  t o  
S P  S e r v i c e s  
a n d  H i g h  

F l e x i b i l i t y  f o r  
C o n s u m e r  
S e r v i c e s

P r o v i d e  D o m a i n  
Ex p e r t i s e  
t o  S u p p o r t  
B u s i n e s s  

a n d  Ne t w o r k  
Tr a n s i t i o n s  
a n d  Im p r o v e  
Op e r a t i o n a l  
Ef f i c i e n c i e s

P r o v i d e  D o m a i n  
Ex p e r t i s e  
t o  S u p p o r t  
B u s i n e s s  

a n d  Ne t w o r k  
Tr a n s i t i o n s  
a n d  Im p r o v e  
Op e r a t i o n a l  
Ef f i c i e n c i e s

BUILD 
N E T W O R K S

DE P LO Y  
S E R V IC E S

A C C E LE R A T E  
DE M A N D

O P T IM IZ E  
BUS IN E S S
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C isco IP NGN Mobility  Mom en tum
Globa l Mobile IP Pen etra tion

A u s t r i a B a h r a i n

L u x e m b o u r g

N o r w a y

P o r t u g a l

G e r m a n yB e l i z e B o s n i a

M a l a y s i a

M o r o c c o

O m a n

R o m a n i a R u s s i a S l o v e n i a S o u t h  A f r i c aS o u t h  A f r i c a

C h i n a

M a l a y s i a

V i e t n a m

R u s s i a R u s s i a

N e t h e r l a n d s

S w e d e n

Q a t a r

I r a q

S w i t z e r l a n d

I r a n M a l t a

R u s s i a

M o n a c o

F r a n c e

U n i t e d
S t a t e s

U n i t e d
S t a t e s

U n i t e d
S t a t e s

S p a i n

I r e l a n d I t a l y

H o n g  K o n g

P o l a n d

T h a i l a n d

F r a n c e

U n i t e d  
K i n g d o m

I n d o n e s i a

S w e d e n

S w i t z e r l a n d

A u s t r a l i a

T u r k e y
Tu rk c e l lTu rk c e l l

F l ex ib l e,  S ca l a b l e S ol utions
O p en,  S ta nd a rd s-B a sed
Ca rrier-cl a ss P erf orma nce

J a p a n
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S tren g th in  Pa rtn ership s
E n ha n cin g  C isco Mobile IP S olution s

B I L L I N G  M E D I A T I O N  
P A RT N E RS

B I L L I N G  M E D I A T I O N  
P A RT N E RS

T E CH N O L O G Y  
P A RT N E RS

T E CH N O L O G Y  
P A RT N E RS

S Y S T E M S  I N T E G RA T I O N  
P A RT N E RS

S Y S T E M S  I N T E G RA T I O N  
P A RT N E RS
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EF F ICIENCIES
O P EX
C AP EX
P R O FI T S  

EF F ICIENCIES
O P EX
C AP EX
P R O FI T S  

S ERVICES
DI FFER EN T I AT I O N

L O Y AL T Y         
R EV EN U E

S ERVICES
DI FFER EN T I AT I O N

L O Y AL T Y         
R EV EN U E

IP
I N T EL L I G EN C E
FL EX I BI L I T Y
ADAP T ABI L I T Y

IP
I N T EL L I G EN C E
FL EX I BI L I T Y
ADAP T ABI L I T Y

CONTROL
S ER V I C E 
N ET W O R K  
BU S I N ES S

CONTROL
S ER V I C E 
N ET W O R K  
BU S I N ES S

C isco IP NGN Architecture
A d d r e ssin g  t h e  N e e d s of  M ob il e  S e r v ice  P r ov id e r s




