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Reduced number of 
net w ork s  t o ma na g e
Reduced number of 
net w ork s  t o ma na g e

Ra t i ona l i z e 
t ra ns mi s s i on
Ra t i ona l i z e 
t ra ns mi s s i on

D ep l oy  mos t  cos t  
effect i v e t ra ns mi s s i on
D ep l oy  mos t  cos t  

effect i v e t ra ns mi s s i on

Simplify 
O pe r a t io n s

Q ui ck l y  dep l oy  new  
s erv i ces  

Q ui ck l y  dep l oy  new  
s erv i ces  

C a p i t a l i s e on s ucces sC a p i t a l i s e on s ucces s

C a p t ure ma rk et  s h a reC a p t ure ma rk et  s h a re

E n h a n c e  
F le x ib ilit y

Reduce number of 
net w ork  el ement s  
Reduce number of 
net w ork  el ement s  

S i ng l e N et w ork
W i t h  l es s  l a y ers
S i ng l e N et w ork
W i t h  l es s  l a y ers

F ew er C ore 
I nt erfa ces
F ew er C ore 
I nt erfa ces

St a n d a r d iz e  
N e t w o r k

B u s i nes s  C as e f o r  a C o nv er ged 
I P / M P L S  N et w o r k

CAPEXCAPEX O PEXO PEX R e v e n u eR e v e n u e
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3GPP R99 for ATM-t o-
I P/ MPL S  Mi g ra t i on

3GPP R99 for ATM-t o-
I P/ MPL S  Mi g ra t i on

Dark FibreDark Fibre

S O N E T / S DHS O N E T / S DH

SS7SS7 M SCM SCB T SB T S

R N CR N C SG SNSG SN I PI PM G WM G W

A T MA T M

G G SNG G SNP D SNP D SN G R XG R X

DW DM / Dark FibreDW DM / Dark Fibre

I P / M P L SI P / M P L S

SS7SS7 M SCM SCB T SB T S R N CR N C G G SNG G SNSG SNSG SN P D SNP D SNM G WM G W G R XG R X

3GPP R4 / 5  C on v e rg e n c e  
for ATM,  F ra m e ,  e t c .  

ov e r I P/ MPL S
3GPP R4 / 5  C on v e rg e n c e  
for ATM,  F ra m e ,  e t c .  

ov e r I P/ MPL S

Reasons for ConvergenceReasons for Convergence
• A T M  d oes not  scal e w el l  for I P  A p p l i cat i ons
• A T M  i s i neffi ci ent  i n h and l i ng I P  T raffi c
• A T M  Req u i res V i rt u al  Ci rcu i t s t o b e ex p l i ci t l y  M ai nt ai ned
• T ransp ort  and  cost  effi ci enci es for h i gh  t raffi c vol u m es

• A T M  d oes not  scal e w el l  for I P  A p p l i cat i ons
• A T M  i s i neffi ci ent  i n h and l i ng I P  T raffi c
• A T M  Req u i res V i rt u al  Ci rcu i t s t o b e ex p l i ci t l y  M ai nt ai ned
• T ransp ort  and  cost  effi ci enci es for h i gh  t raffi c vol u m es

C o nv er gi ng N et w o r k  S t andar ds  t o  
I P / M P L S
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R AN  v i a T r adi t i o nal  T r ans p o r t

N o d e B

B T S

M S C
n x T 1 / E 1 F RE 1

B S C
F R

A g g Si t e
W i t h  L e g a c y
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C o re

A T M
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P D SN  o r
SG SN
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A T M

SD
H

SD
H

A T M
H SD P A

3G: RNC at MSC 
s i te s  

( 9 0 %  c o -l o c ate d )A T M ag g r e g ati o n

No d e  B
2 x  E 1  ( A T M)

Re -u s e  o f  th e  
SD H  r e g i o n al  
i n f r as tr u c tu r e

I M A

A T M
p r e -ag g r e g ati o n

I MA

B S C

SD
H

Mi c r o  W av e  Rad i o  
U P GRA D E

Ne w  L e as e d  L i n e s
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U P GRA D E

Ne w  L e as e d  L i n e s
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R AN  ev o l u t i o n R 4 -R 6  and 4 G

N o d e B

B T S

M S Cn x T 1 / E 1
F RE 1

B S C
F R

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

T D M  a n d  A T M  s w i t c h

SD H I P / M P L S  
C o re

R N C

P D SN  o r
SG SN

C o r e  Si t e

A T M

SD
H

SD
H

A T M
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SD
H

Mi c r o  W av e  Rad i o  
w i th  F E  i n te r f ac e

o r  x D SL

4 G
W iM ax

No d e B  w i th  F E  
i n te r f ac e ;
W i Max

Sw i tc h / Ro u te rSw i tc h / Ro u te r
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C i s c o  I P  R AN

N o d e B

B T S

M S Cn x T 1 / E 1
F RE 1

B S C
F R

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

T D M  a n d  A T M  s w i t c h

M P L S I P / M P L S  
C o re
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C i s c o  I P  R AN
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C i s c o  I P  R AN

N o d e B

B T S

M S Cn x T 1 / E 1
F RE 1

B S C
F R

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

T D M  a n d  A T M  s w i t c h

M P L S I P / M P L S  
C o re

R N C

P D SN  o r
SG SN

C o r e  Si t e

B S C

4 G
W iM ax

Sw i tc h / Ro u te rSw i tc h / Ro u te r  w i th  
P s e u d o w i r e  f e atu r e s
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C i s c o  i n t h e R AN
C i s c o ’s  N e x t -G e n e r at i o n  I P  R A N  P o r t f o l i o

FR
A T M

B S C

RN C

C o r e  S i t e
S G S N

M S C

P r e -A g g  S i t e
M T o P

w i t h  C E o P

� MToP in the RAN shorten TDM/SDH distance
CE o P -p o w e r e d  MT o P
RA N A g g r e g ati o n  tr an s p o r t o v e r  p s u e d o w i r e s

� Prep rov isioning f or intu itiv e scal ing
� I P-MPL S core is ex tended into the RAN
� RAN-O  at cel l  sites p rov ides 5 0 %  

ef f iciency  g ains

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

B S C

RN C

S T M 1
M W R

O p t i m i z e d  P s e u d o w i r e
“B o n d e d  E 1 s ”
I P / M L P P P

��� �� � ���� � 	�
 

� ��� � �

M W R

M W R

� � � �
� � �

�� � �

P s u e d o w i r e s
E 1 FR

O N S
MP L S Cap ab i l i ti e sE x te n d s  i n to  th e  RA N

MToP
W i t h  C E oP
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IP Evolution in Mobile Networks – A t a  
G la nc e

Market Momentum

S tag e 1 :  I P / MP L S  C ore and  S i g nal i ng  ov er I P  

S tag e 2 :  I P / MP L S  at R A N  C ore ( A T oM)

S tag e 3 :  B ac kh aul  O p ti mi z ati on 
and  2 G / 3 G  C onv erg enc e

S tag e 4 :  E nd -to-E nd  
I ntel l i g ent I P  T rans p ort 

Converged
Core

I P  at  t h e 
Cel l  S i t e

I P  i n t h e 
Core

A l l  I P  
T rans-
p ort
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S t age 1 :  I P / M P L S  C o r e and S i gnal i ng o v er  
I P

• M ore t raffi c 
• G row i ng voi ce t raffi c
• S u ccess of S M S  
• M ore d at a servi ces
= >  D i ffi cu l t  and  ex p ensi ve t o 
scal e T D M  t ransp ort  and  
si gnal i ng net w ork s

• M ore d at a net w ork s
• E D G E / G P RS / 3 G  
• P rol i ferat i on of d i sp arat e 
voi ce,  d at a,  and  I T  net w ork s

= >  Cost l y  t o m anage and  
cu m b ersom e t o d ep l oy  new  
servi ces 

• M ou nt i ng cost  p ressu re d u e t o 
i ncreasi ng com p et i t i on

Trends/Challenges S o lu t i o n R eq u i rem ent s

•Red u ce O p E x
• S i m p l i fy  net w ork  
arch i t ect u re and  
op erat i on

•Consol i d at e m u l t i p l e 
net w ork s i nt o a h i gh l y  
scal ab l e core

• F i nd  a scal ab l e and  cost  
effi ci ent  sol u t i on for t h e 
si gnal i ng net w ork
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S t age 1 :  I P / M P L S  C o r e and S i gnal i ng o v er  
I P

B T S
B S C

S G S N

Rad i o A ccess N et w ork B ack b one N et w ork

G G S N

G M S C P S T N

SONET/SDH
I P /M P L S 

E 1 / T 1

E 1 / T 1

I P /M P L S 
B a c k b o n e

N ode B

A TM /F R

I nt ernet

RN C

S S 7 o I PM S C / M G W
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S t age 2 :  I P / M P L S  at  R AN  C o r e ( AT o M )

•Cont i nu ou s 3 G  A T M  b u i l d ou t
• L ack  of scal ab i l i t y  and  
i nd u st ry  m om ent u m  i n A T M  
� op erat ors re-eval u at e 
net w ork  i nvest m ent  st rat egy  

Trends/Challenges S o lu t i o n R eq u i rem ent s

• S cal e b ack  and  cap  A T M  
i nvest m ent

• P rot ect  ex i st i ng A T M  
i nvest m ent  

• E nab l e convergence and  
O p E x  red u ct i on

A T o M =  A n y  T r a n s p o r t  o v e r  MPLS
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S t age 2 :  I P / M P L S  at  R AN  C o r e ( AT o M )

B T S / N odeB
B S C / RN C

M S C / M G W

S G S N

R A N C o r e

Rad i o A ccess N et w ork B ack b one N et w ork

G G S N

G M S C P S T N

SONET/SDH

F R /A TM
I P /M P L S

E 1 / T 1

E 1 / T 1

A T oM I nt ernet

N odeB

A T M  
A g g reg a t i on

I P /M P L S 
B a c k b o n e

S S 7 o I P
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S t age 3 :  B ac k h au l  O p t i m i z at i o n and 2 G / 3 G  
C o nv er genc e 

• P rol i ferat i on of net w ork s,  servi ces 
and  h i gh -sp eed  access i ncreases 
b ack h au l  t raffi c 
� G S M / G P RS / E D G E / U M T S
� H S D P A  and  W i F i
� H i gh -sp eed  I P  rad i o overl ay s
� I M S / S E F  and  F M C

• I ncreasi ng t raffi c l oad s cal l  for 
ad d i t i onal  cost l y  b ack h au l  B W  

• N eed  t o red u ce E 1 / T 1  b ack h au l  
cost  w h i l e i ncreasi ng b ack h au l  
cap aci t y  and  avai l ab i l i t y

• N eed  t o red u ce Cap ex and  O p E x  
associ at ed  w i t h  2 G  M S Cs

• N eed  t o ex p and  ex i st i ng servi ces 
and  i nt rod u ce new  servi ces w i t h  
sam e or l ow er p er u ni t  cost

Trends/Challenges S o lu t i o n R eq u i rem ent s
• T ransi t i on t o N ex t  G en 
b ack h au l
• A ccess-agnost i c 
• M ax i m i z e ex i st i ng 
b ack h au l

• A l l ow  for t ransi t i on t o 
b road b and  b ack h au l

• E nab l e 2 G / 3 G / 4 G  
convergence

• S u p p ort  voi ce,  d at a,  
vi d eo 

• M i grat e 3 G  and  2 G  voi ce 
from  t h e m ore ex p ensi ve 
ci rcu i t -sw i t ch ed  net w ork
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S t age 3 :  B ac k h au l  O p t i m i z at i o n and 2 G / 3 G  
C o nv er genc e  

B T S / N odeB B S C / RN C

S G S N

R A N Ed g e

Rad i o A ccess N et w ork B ack b one N et w ork

I P  P O P  a t  
cel l s i t e

A bi s / I ub O p t i mi z a t i on

G G S N

G M S C P S T N

B roa dba nd I P   
B a ck h a ul

SONET/SDH
I P /M P L S

A b i s /I u b
I P

M G W

I nt ernetM G W

M S C  
S erv er

SONET/SDH/Et h e r n e t /DSL

M S C

I P /M P L S B a c k b o n e

F R /A TM

S S 7 o I P
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S t age 4 :  E nd-t o -E nd I nt el l i gent  I P  T r ans p o r t  

• I P  RA N  d ep l oy m ent
• RA N  el em ent s t al k i ng I P
• Co-ex i st ence w i t h  l egacy  
RA N

• M u l t i cast  i n I P  RA N
• I P -b ased  m ob i l e servi ces
• H i erarch i cal  M ob i l e I P  for 
m ob i l i t y

• N ew  rad i o t ech nol ogi es and  
convergence of access 
net w ork s

• V oi ce/ d at a/ vi d eo any  t i m e any  
w h ere over any  access

Trends/Challenges

• A  h i gh -cap aci t y ,  scal ab l e 
and  cost  effi ci ent  net w ork  
for I P  RA N ,  w i t h  su p p ort  
for l egacy  RA N

• E nd -t o-end  net w ork  w i t h  
si m p l i fi ed  arch i t ect u re 
and  m anagem ent

• E nab l e Q u ad -p l ay :  V oi ce,  
D at a,  V i d eo,  M ob i l i t y

S o lu t i o n R eq u i rem ent s
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S t age 4 :  E nd t o  E nd I nt el l i gent  I P  
T r ans p o r t  

B T S / N odeB

B S C / RN C M G W

Rad i o A ccess N et w ork B ack b one N et w ork

I P  P O P  a t  
cel l s i t e

G M G W
P S T N

3 G P P  I P  RA N
B roa dba nd 
N et w ork s

M S C  
S erv er

I P  ov er E 1 / T 1

SONET/SDH/Et h e r n e t /DW DM
I P /M P L S

M o b i l i t y  
G W

I T P

I nt ernet

A b i s /I u b
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Bonus Features 
I P -P oP and  I P -D C N
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I P  P o i nt -o f -P r es enc e
B o n u s  C ap ab i l i t i e s

� E x 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  c o r e  
o u t  t o  t h e  a g g r e g a t i o n  p o i n t s  o r  t h e  c e l l  s i t e

� Ci s c o  n e x t -g e n R A N  s o l u t i o n s  p u s h  Ci s c o  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  R A N

QoS a n d  I P  s e c u r i t y
� T a r g e t  e n t e r p r i s e ,  c o m m e r c i a l ,  SOH O,  a n d  r e s i d e n t i a l
� Pr o v i d e  m a 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  W i -F i ,  I P  P B X  s e r v i c e s
P r ov i d e  f i x e d  m ob 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 o i nt -o f -P r es enc e
B o n u s  C ap ab i l i t i e 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  n e x t -g e n IP-R A N  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

I n c r e a s e  r e v e n u e s  
G a i n  n e w  c u s t om e r s
A d d  c u s t om e r  “s t i c k i n e s s ”
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760 0
w i t h  C E o P

F R

A T M

C o r e  S i t e
P D S N   o r  
S G S N

P r e -A g g  S i t e
C i s c o  7 6 0 0
w i t h  C E o P

I P -P o i n t-o f -P r e s e n c e  
w i th  Ci s c o  7 6 0 0  
MT o P  i n  th e  RA N

P s u e d o w i r e s

RN C

B S C

M S C
MPL S C ap ab il ities

E x tends into the RAN

I P  P o i nt -o f -P r es enc e
B o n u s  C ap ab i l i t i e s
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I P  D at a C o nt r o l  N et w o r k
B o n u s  C ap ab i l i t i e s

� Ci s c o  m o b i l i t y  r o u t e r s  e n a b l e  f u l l  D CN  c a p a b i l i t i e s  o v e r  
IP f o r  a l l  c o l o c a t e d e q u i p m e n t  

T e l e m e t r y
Sof t w a r e  d ow n l oa d s  
A l a r m i n g  a n d  p r e m i s e  s e c u r i t y  
D i a g n os t i c s

� R e d u c e s  n u m b e r  o f  “t r u c k  r o l l s ”
� Ce l l  s i t e s  a n d  a g g r e g a t i o n  s i t e s  c a n  b e  o u t f i t t e d  f o r  
V o IP s o f t  p h o n e s ,  N e t Me e t i n g ,  a n d  W i -F i

� G r e a t e r  c o n t r o l  a t  r e d u c e d  c o s t s
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I n C onc l usi on 
S um m ary



© 2 0 0 6  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 30

N ex t -G ener at i o n R AN  P o r t f o l i o
C o n c l u s i o n s

� N o  MSP n e t w o r k  i s  e x a c t l y  a l i k e
� On e  s i z e  d o e s  n o t  f i t  a l l
� Ci s c o  b r i n g s  t h e  i n t e l l i g e n c e ,  s e c u r i t y ,  c o n t r o l  o f  t h e  
IP-MPLS c o r e  i n t o  t h e  R A N

� T a n g i b l e  Op E x r e d u c t i o n s
� F l e x i b i l i t y  t o  s u p p o r t  n e w  m e d i a -r i c h  s e r v i c e s
� E n a b l e  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
� Im p r o v e  n e t w o r k  r e l i a b i l i t y
� T r u e  c o n v e r g e n c e  o f  t h e  n e t w o r k
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C i s c o  – I P / M P L S  N G N  S u m m ar y
� Mo b i l e  Op e r a t o r  A p p l i c a t i o n s  a n d  Se r v i c e s  a r e  
i n c r e a s i n g l y  IP b a s e d  a p p l i c a t i o n s ,

� IP/MPLS Im p l e m e n t a t i o n s  a r e  T r i e d  a n d  T r u e  i n  t h e  SP 
a n d  Mo b i l e  Ma r k e t s ,

� Ci s c o  H /W ,  a n d  S/W  Im p l e m e n t a t i o n s  a r e  Ca r r i e r   
Cl a s s  (F R R ,  T E ,  Q o S,  L3  a n d  L2 V PN s ),

� Le g a c y  Mo b i l e  A p p l i c a t i o n s  a n d  Se r v i c e s  w h i c h  e x p l o i t  
T D M/F R /A T M c a n  b e  s u p p o r t e d  o v e r  a n  IP/MPLS Co r e .

� Ci s c o ’s  IP/MPLS s o l u t i o n  i s  Se c u r e  a n d  Ma n a g e a b l e
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