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S y s t em  C o m p o nent s  O v er v i ewS y s t em  C o m p o nent s  O v er v i ew

Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S  /  I PDS L ,  E th ern et,  W iM A X

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

DSL
• Li n k s y s  W A G 5 4 G v 3 ,  
W A G 5 4 G P 2 v 2
• C i s c o  1 8 0 0 ,  2 8 0 0 ,  3 8 0 0
E t h e r n e t :
• T e l s e y  C P V ,   C P L,  T i l g i n
V o o d  2 0 0
• C i s c o   1 8 0 0 ,  2 8 0 0 ,  3 8 0 0 ,  
3 4 0 0
W I M A X
• R e d m a x  SU -O

C P Es
A DSL2 + ,  V DSL,  G . SH DSL
• E DA  1 2 0 0
• I SA M  7 3 0 2 / 7 3 3 0
• U T S A N -2 0 0 0  I B
• Z T E  F SA P  9 8 0 0
E t h e r n e t
• M E -3 4 0 0  
• 4 9 2 4 ,  6 5 2 4 ,  6 5 0 0
W I M A X
• R e d m a x  A N -1 0 0 U + 3 4 0 0

A c c e s s  No d e s
C i s c o  760 4,  760 9S
• R S P -720
• E S M  20 x G E ,  2x 10 G E ,  
S I P -40 0 / 10 x G E
• S o f t w a r e :  12. 2. 33S R B  
E V C  1. 5 i n f r a s t r u c t u r e

A ggr e ga t io n No d e
C i s c o  760 9S
• R S P -720
• E S M  20 x G E ,  2x 10 G E ,  
S I P -40 0  /
• S o f t w a r e :  12. 2. 33S R B  
E V C  1. 5 i n f r a s t r u c t u r e

D is t r ib u t io n No d e
C i s c o  10 0 0 8
• P R E 3,  12. 2. 31S B  R 4 
C i s c o  G S R
• S I P -60 1,  12. 0 . 32S Y 3

Ed ge  No d e s

DS L ,  E th ern et,  W iM A X
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Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S  /  I PDS L ,  E th ern et,  W iM A X

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

DS L ,  E th ern et,  W iM A X

S y s t em  F u nc t i o nal  O v er v i ewS y s t em  F u nc t i o nal  O v er v i ew
DSL,  E t h e r n e t  a n d  F i x e d  W i M A X  A c c e s s  
• DSL F o r u m  T R -1 0 1  f u n c t i o n s
• M E F  E t h e r n e t  s e r v i c e s  m o d e l s
• N : 1  a n d  1 : 1  V LA N  M u l t i p l e x i n g  M o d e l s  
• M u l t i  V C ,  T r u n k  a n d  N o n  T r u n k  U N I  o p t i o n s  
• E T T X  ST P  A c c e s s  R i n g s  a n d  H u b  a n d  Sp o k e
• W i m A X n o d e s  i n t e g r a t e d  i n   t h e  E T T X  A c c e s s
• DSL A c c e s s  N o d e s  w i t h  r e d u n d a n t  c o n n e c t i v i t y  

R e s i d e n t i a l ,  B u s i n e s s ,  E t h e r n e t  B i t s t r e a m  s e r v i c e s

A cce s s  N e tw or k  F u nctions
T r a n s p o r t  F u n c t i o n s  b e t w e e n  A c c e s s  a n d  E d g e
• I n t e l l i g e n t  A c c e s s  M u l t i p l e x i n g
• M P LS/ I P  La y e r  2  a n d  La y e r  3  t r a n s p o r t  s e r v i c e s

• T r a n s p a r e n t  v i r t u a l i z e d  E t h e r n e t  P 2 P  a n d  M P  
t r a n s p o r t  ( E o M P LS a n d  H -V P LS)  f o r  s e r v i c e s  
w i t h  I P / L3 V P N / L2 V P N  E d g e  i n  B N G  a n d  M SE
Se r v i c e  a w a r e  I P  t r a n s p o r t  f o r  3 p l a y  ( I P T V ,  V o D,  
V o i c e )   s e r v i c e s .

• T h e  L2 / L3  M P LS/ I P  t r a n s p o r t  l a y e r  p r o v i d e s  f l e x i b i l i t y  
s c a l a b i l i t y ,  t r a n s p a r e n c y ,  v i r t u a l i z a t i o n  a n d  s e r v i c e  
a w a r e n e s s  w h e n  r e q u i r e d
• T h e  A g g r e g a t i o n  N e t w o r k  p r o v i d e s  t h e  o p t i o n  f o r  
i m p l e m e n t i n g  L2 / L3  B u s i n e s s  V P N  Se r v i c e s

A g g r e g ation N e tw or k  F u nctions

Su b s c r i b e r  a n d  Se r v i c e  E d g e  
• R e s i d e n t i a l  H SI  i n  B N G
• B u s i n e s s  L2 / 3 V P N s  i n  M SE

T h i s  n e t w o r k  l a y e r  m a y  b e  
a l r e a d y  p r e s e n t

E d g e  N od e s  F u nctions
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R es i dent i al  C P E  F u nc t i o nsR es i dent i al  C P E  F u nc t i o ns

Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S /  I PD SL ,  E t h er n et ,  W i M AX

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

• C P E  i n t e r f a c e s :  
• 8 0 2 . 3 ,  8 0 2 . 1 1 a / b / g  L A N  i n t e r f a c e
• A D S L / 2 + ,  V D S L ,  8 0 2 . 3  W A N  i n t e r f a c e  w i t h  N o n  T r u n k  U N I  ( s i n g l e  V C ) ,  
T r u n k  U N I  ( m u l t i  V C )

• F o r w a r d i n g  f u n c t i o n  b a s e d  o n  N A T / P A T :
• L o c a l  D H C P  s e r v e r  f o r  t h e  L A N  i n t e r f a c e
• P P P o E  a n d  D H C P  c l i e n t s  o n  t h e  W A N  i n t e r f a c e
• F o r w a r d i n g  d e c i s i o n  b a s e d  o n  s e r v i c e  d e s t i n a t i o n  ( r o u t i n g  w i t h  d i f f e r e n t  
s e r v i c e  r o u t e s )  o r  h o m e  d e v i c e  m a p p i n g  ( h o m e  d e v i c e  m a p p e d  t o  d i f f e r e n t  
W A N  i n t e r f a c e / V C ) .  M a p p i n g  f u n c t i o n s  c o n f i g u r e d  b y  G U I ,  D H C P  O p 1 2 1  o r  
T R -6 9
• T r i p l e  P l a y  S e r v i c e  S u p p o r t  F u n c t i o n s :  I G M P  p r o x y  r o u t i n g ,  S I P  a n d  
R S T P  A L G  ( N A T  t r a v e r s a l )

• Q O S  s u p p o r t  o n  t h e  W A N  i n t e r f a c e
• A T M  C O S  ( m u l t i p l e  V C s ) ,  H o m e  D e v i c e  C l a s s i f i c a t i o n  ( M A C ,  8 0 2 . 1 P
C O S ,  D S C P ,  O p  6 0 )  a n d  s c h e d u l i n g

R o u t e d  C P E
• C P E  i n t e r f a c e s :  

• 8 0 2 . 3 ,  8 0 2 . 1 1 a / b / g  L A N  i n t e r f a c e
• A D S / 2 + ,  V D S L ,  8 0 2 . 3 ,  W I M A X  W A N  i n t e r f a c e  w i t h  N o n  T r u n k  U N I  ( s i n g l e  
V C ) ,  T r u n k  U N I  ( m u l t i  V C )

• F o r w a r d i n g  f u n c t i o n  b a s e d  o n  8 0 2 . 1 D  b r i d g i n g :
• D H C P  s n o o p i n g  
• P P P o E  a n d  D H C P  c l i e n t s  o n  t h e  h o m e  d e v i c e s
• F o r w a r d i n g  d e c i s i o n  b a s e d  o n  s e r v i c e  d e s t i n a t i o n  ( b r i d g i n g  t o  d i f f e r e n t  
s e r v i c e  r o u t e r s )  o r  h o m e  d e v i c e  m a p p i n g  ( h o m e  d e v i c e  m a p p e d  t o  d i f f e r e n t  
W A N  i n t e r f a c e / V C ) .  M a p p i n g  f u n c t i o n s  c o n f i g u r e d  b y  G U I ,  D H C P  s n o o p i n g  o r  
T R -6 9
• T r i p l e  P l a y  S e r v i c e  S u p p o r t  F u n c t i o n s :  I G M P  s n o o p i n g

• Q O S  s u p p o r t  o n  t h e  W A N  D S L  i n t e r f a c e
• A T M  C O S  ( m u l t i p l e  V C s ) ,  H o m e  D e v i c e  C l a s s i f i c a t i o n  ( M A C ,  8 0 2 . 1 P C O S ,  
D S C P ,  O p  6 0 )  a n d  s c h e d u l i n g

Br id ge d  C P E
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B u s i nes s  C P E  F u nc t i o nsB u s i nes s  C P E  F u nc t i o ns

Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S /  I PD SL ,  E t h er n et ,  W i M AX

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

• C P E  i n t e r f a c e s :  
• L A N :  80 2. 3,  80 2. 11a / b / g ,  o t h e r s
• W A N :  A D S / 2+ ,  S HD S L ,  80 2. 3 i n t e r f a c e  w i t h  N o n  T r u n k  
U N I  ( s i n g l e  V C )  o r  m u l t i p l e  N o n  T r u n k  U N I  i n t e r f a c e s

• I P  R o u t i n g  F o r w a r d i n g  f u n c t i o n :
• I P  u n i c a s t  a n d  m u l t i c a s t
• P P P o E ,  I P o E  e n c a p s u l a t i o n s  o n  t h e  W A N
• D y n a m i c  r o u t i n g  R I P ,  O S P F ,  E -B G P  a n d  P I M

• Q O S  s u p p o r t  o n  t h e  W A N  i n t e r f a c e
• D S C P  c l a s s i f i c a t i o n  a n d  s c h e d u l i n g ,  80 2. 1p  m a r k i n g

R o u t e d  C P E
• C P E  i n t e r f a c e s :  

• L A N :  80 2. 3,  w i t h  80 2. 1Q  s u p p o r t
• W A N :  80 2. 3,  W i M A X  w i t h  80 2. 1Q  s u p p o r t

• 80 2. 1Q  B r i d g i n g  F o r w a r d i n g  f u n c t i o n :
• S p a n n i n g  T r e e  P r o t o c o l  ( n o t  o n  W i M A X )

• Q O S  s u p p o r t  o n  t h e  W A N  D S L / E t h e r n e t  i n t e r f a c e
• 80 2. 1p  c l a s s i f i c a t i o n  a n d  s c h e d u l i n g

Br id ge d  C P E
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D S L  Ac c es s  N o de F u nc t i o nsD S L  Ac c es s  N o de F u nc t i o ns

Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S /  I PD SL

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

A c c e s s  N o d e  i n t e r f a c e s  
• N N I :  8 0 2 . 1 q  ( u p l i n k  a n d  s u b t e n d i n g )  
• U N I :  A D S L / 2 + ,  V D S L  w i t h  N o n  T r u n k  U N I  ( s i n g l e  V C  o r  p r i o r i t y  t a g g e d  
U N I ) ,  T r u n k  U N I  ( m u l t i  V C  o r  8 0 2 . 1 Q )

A c c e s s  N o d e  F u n c t i o n s  w i t h  R e s i d e n t i a l  S e r v i c e s   s u p p o r t
• 1 : 1  a n d  N : 1  V L A N  c o n n e c t i v i t y
• S u b s c r i b e r  i s o l a t i o n  f u n c t i o n  i n  N : 1  V L A N s
• D H C P  O P 8 2  a n d  P P P o E  L i n e  I D  t a g  s u p p o r t
• A R P ,  M A C  a n d  I P  s p o o f i n g  p r e v e n t i o n  o n  A c c e s s  U N I  p o r t s
• I G M P  s n o o p i n g ,  w /  p r o x y  r e p o r t i n g  I G M P  f i l t e r s ,  I G M P  f a s t  l e a v e
• M A C  l i m i t   o n  p o r t  a n d  b r o a d c a s t  r a t e  l i m i t  o n  u p s t r e a m  d i r e c t i o n
• S T P ( M S T )  a n d  A c t i v e / B a c k u p  u  s u p p o r t  f o r  r e d u n d a n t  u p l i n k  c o n n e c t i v i t y  
• A T M  C O S  a n d  I E E E  8 0 2 . 1 p  c l a s s i f i c a t i o n  a n d  p r i o r i t i z a t i o n  o n  U N I  
i n t e r f a c e ,  p o l i c i n g  u p s t r e a m

R e s id e nt ia l S e r v ic e s
• A c c e s s  N o d e  i n t e r f a c e s  

• N N I :  8 0 2 . 1 q  ( u p l i n k  a n d  s u b t e n d i n g )  
• U N I :  A D S / 2 + ,  V D S L ,  G . S H D S L  w i t h  N o n  T r u n k  U N I  ( s i n g l e  V C  o r  p r i o r i t y  
t a g g e d  U N I ) ,  T r u n k  U N I  ( m u l t i  V C  o r  8 0 2 . 1 Q )

• A c c e s s  N o d e  F u n c t i o n s  w i t h  B u s i n e s s   s e r v i c e s  s u p p o r t
• 1 : 1 ,  N : 1   V L A N  c o n n e c t i v i t y
• M A C  l i m i t s ,  A C L s ,  B P D U  f i l t e r s  o n  A c c e s s  U N I  p o r t s  ( b r i d g e  d o m a i n )
• S T P ( M S T )  a n d  A c t i v e / B a c k u p  s u p p o r t  f o r  r e d u n d a n t  u p l i n k  c o n n e c t i v i t y  
• I E E E  8 0 2 . 1 p  c l a s s i f i c a t i o n ,  m a r k i n g   a n d  p r i o r i t i z a t i o n  o n  t h e  U N I  i n t e r f a c e ,  
p o l i c i n g  u p s t r e a m  

Bu s ine s s  S e r v ic e s
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E t h er net  Ac c es s  N o de F u nc t i o nsE t h er net  Ac c es s  N o de F u nc t i o ns

Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S /  I PE t h er n et

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

• A c c e s s  N o d e  i n t e r f a c e s  
• N N I :  8 0 2 . 1 q  ( u p l i n k  a n d  s u b t e n d i n g )  
• U N I :  E t h e r n e t ,  N o n  T r u n k  U N I  a n d  T r u n k s  U N I

• A c c e s s  N o d e  F u n c t i o n s  w i t h  R e s i d e n t i a l  S e r v i c e s  s u p p o r t
• 8 0 2 . 1 Q  w i t h  S T P  s u p p o r t  
• 1 : 1  a n d  N : 1  V L A N  c o n n e c t i v i t y
• D H C P  s n o o p i n g   O P 8 2  L i n e  I d e n t i t y  
• A R P ,  M A C  a n d  I P  s p o o f i n g  p r e v e n t i o n  ( D A I ,  I P S G )
• P o r t  S e c u r i t y  ( M A C  l i m i t  a n d  u n i c a s t / m u l t i c a s t  f l o o d  l i m i t )
• I G M P  s n o o p i n g ,  w /  p r o x y  r e p o r t i n g ,  I G M P  f i l t e r s ,  f a s t  l e a v e
• S T P  s e c u r i t y   ( B P D U  g u a r d ,  R o o t  g u a r d ) ,  f a s t  c o n v e r g e n c e  ( R S T )
• P r i v a t e  V L A N  ( w i t h  c o m m u n i t y  a n d  i s o l a t e d  V L A N   s u p p o r t )  a n d  M V R  
I E E E  8 0 2 . 1 p / D S C P  c l a s s i f i c a t i o n ,  m a r k i n g   a n d  p r i o r i t i z a t i o n  o n  t h e  U N I  
i n t e r f a c e ,  p o l i c i n g  p e r  s e r v i c e  c l a s s  u p s t r e a m  

R e s id e nt ia l S e r v ic e s
• A c c e s s  N o d e  i n t e r f a c e s  

• N N I :  8 0 2 . 1 q  ( u p l i n k  a n d  s u b t e n d i n g )  
• U N I :  E t h e r n e t ,  N o n  T r u n k  U N I  a n d  T r u n k s  U N I

• A c c e s s  N o d e  F u n c t i o n s  w i t h  R e s i d e n t i a l  a n d  B u s i n e s s   s e r v i c e s  s u p p o r t
• 8 0 2 . 1 Q  w i t h  S T P  s u p p o r t  
• 8 0 2 . 1 Q  t u n n e l i n g  p e r  p o r t  o r  a c c e s s  n o d e
• L 2 P T  ( L a y e r  2  P r o t o c o l  T u n n e l i n g )  a n d  C O S  m u t a t i o n
• M A C  l i m i t s ,  A C L s ,  B P D U  f i l t e r s  o n  U N I  p o r t s  a n d  b r i d g e  d o m a i n )  
• I E E E  8 0 2 . 1 p / D S C P  c l a s s i f i c a t i o n ,  m a r k i n g   a n d  p r i o r i t i z a t i o n  o n t h e  U N I  
i n t e r f a c e ,  p o l i c i n g  u p s t r e a m  
• S T P  s e c u r i t y   ( B P D U  g u a r d ,  R o o t  g u a r d ) ,  f a s t  c o n v e r g e n c e  ( R S T ) , c o n t r o l  
p l a n e  p o l i c i n g  

Bu s ine s s  S e r v ic e s
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W i M AX  Ac c es s  N o de F u nc t i o nsW i M AX  Ac c es s  N o de F u nc t i o ns

Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S /  I PW i M AX

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

• A c c e s s  N o d e  i n t e r f a c e s  
• N N I :  E t h e r n e t  8 0 2 . 1 Q  t r a n s p a r e n t  b r i d g e
• U N I :  F i x e d  W i M A X  8 0 2 . 1 6 - 2 0 0 4  P 2 P  a n d  P 2 M P

• A c c e s s  N o d e  F u n c t i o n s  w i t h  R e s i d e n t i a l  S e r v i c e s  s u p p o r t
• D H C P  O P 8 2  L i n e  I d e n t i t y  s u p p o r t
• M u l t i p o i n t  b r i d g i n g  w i t h  s p l i t  h o r i z o n
• I E E E  8 0 2 . 1 p   c l a s s i f i c a t i o n  a n d  m a p p i n g  t o  t h e  W i M A X  s e r v i c e  f l o w s ,  
w h i c h  p r o v i d e s  p e r  s u b s c r i b e r  e n d p o i n t  p e r  s e r v i c e  c l a s s  s c h e d u l i n g

• U s u a l l y  t h e r e  a r e  6 x W i M A X  s e c t o r  c o n t r o l l e r s  d e p l o y e d  p e r  s i t e  t h a t  w i l l  b e  
c o n n e c t e d  i n  a n  E t h e r n e t  A c c e s s  N o d e  t h a t  c o m p l e m e n t s  t h e  f u n c t i o n s  r e q u i r e d  f o r  
r e s i d e n t i a l  a n d  b u s i n e s s  s e r v i c e s  s u p p o r t

N o t e  t h e  V L A N  t a g s  a r e  i n i t i a t e d  b y  t h e  C P E

R e s id e nt ia l S e r v ic e s
• A c c e s s  N o d e  i n t e r f a c e s  

• N N I :  E t h e r n e t  8 0 2 . 1 Q  t r a n s p a r e n t  b r i d g e
• U N I :  F i x e d  W i M A X  8 0 2 . 1 6 - 2 0 0 4  P 2 P  a n d  P 2 M P

• A c c e s s  N o d e  F u n c t i o n s  w i t h  R e s i d e n t i a l  S e r v i c e s  s u p p o r t
• P 2 P  a n d  M P  b r i d g i n g  w i t h  n o  s p l i t  h o r i z o n
• I E E E  8 0 2 . 1 p   c l a s s i f i c a t i o n  a n d  m a p p i n g  t o  t h e  W i M A X  s e r v i c e  f l o w s ,  w h i c h  
p r o v i d e s  p e r  s u b s c r i b e r  e n d p o i n t  p e r  s e r v i c e  c l a s s  s c h e d u l i n g

• U s u a l l y  t h e r e  a r e  6 x W i M A X  s e c t o r  c o n t r o l l e r s  d e p l o y e d  p e r  s i t e  t h a t  w i l l  b e  c o n n e c t e d  
i n  a n  E t h e r n e t  A c c e s s  N o d e  t h a t  c o m p l e m e n t s  t h e  f u n c t i o n s  r e q u i r e d  f o r  r e s i d e n t i a l  a n d  
b u s i n e s s  s e r v i c e s  s u p p o r t

N o t e  t h e  V L A N  t a g s  a r e  i n i t i a t e d  b y  t h e  C P E

Bu s ine s s  S e r v ic e s
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Aggr egat i o n N et w o r k  F u nc t i o nsAggr egat i o n N et w o r k  F u nc t i o ns

Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S /  I PD SL ,  E t h er n et ,  W i M AX

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

• M a y  p r o v i d e  A c c e s s  N o d e  f o r  b u s i n e s s  E t h e r n e t  s e r v i c e s
• F l e x i b l e  E t h e r n e t  U N I  f u n c t i o n s  ( A c c e s s  N o d e  i n t e r f a c e ) :

• C l a s s i f i c a t i o n :  p o r t ,  1Q ,  r a n g e  1Q ,  Q i n Q ,  u n t a g g e d  t r a f f i c
• T r a n s l a t i o n  a n d  R e w r i t e s :   p u s h  a n d  p o p  t a g s
• H-Q O S  ( p a r e n t  s h a p e r  c h i l d  q u e u i n g )

• C a r r i e r  E t h e r n e t  F o r w a r d i n g  f u n c t i o n s  ( a l s o  c o n c u r r e n t ) :
• E o M P L S  P s e u d o w i r e  a n d  V P L S  V F I  x -c o n n e c t
• B r i d g e  d o m a i n s  w i t h  s p l i t  h o r i z o n ,  I G M P  s n o o p i n g
• I P  u n i c a s t  a n d  m u l t i c a s t  r o u t i n g  w i t h  M u l t i c a s t  C A C  a n d  
R S V P  r e c e i v e r  p r o x y ;  M P L S ( I P  o v e r  M P L S  a n d  I P  m u l t i c a s t  
o v e r  E o M P L S  P W )  a n d  M u l t i c a s t  V P N  s u p p o r t

A ggr e ga t io n No d e
• M a y  i n c l u d e  A g g r e g a t i o n  N o d e  f u n c t i o n
• F l e x i b l e  E t h e r n e t  U N I  f u n c t i o n s  ( B N G / M S E  i n t e r f a c e ) :

• C l a s s i f i c a t i o n :  Q i n Q
• T r a n s l a t i o n  a n d  R e w r i t e s :   p u s h  a n d  p o p  t a g s

• C a r r i e r  E t h e r n e t  F o r w a r d i n g  f u n c t i o n s  ( a l s o  c o n c u r r e n t ) :
• H-V P L S  
• E o M P L S  P s e u d o w i r e  a g g r e g a t i o n
• E o M P L S  P s e u d o w i r e  s w i t c h  f u n c t i o n
• I P  u n i c a s t  a n d  m u l t i c a s t  r o u t i n g ;  M P L S  ( I P  o v e r  M P L S  a n d  I P  
m u l t i c a s t  o v e r  E o M P L S  P W s )  a n d  M P L S / M u l t i c a s t  V P N  
• M P L S  N N I  f u n c t i o n  b e t w e e n  A g g r e g a t i o n  N e t w o r k  a n d  C o r e

D is t r ib u t io n No d e
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B N G  and M S E  F u nc t i o nsB N G  and M S E  F u nc t i o ns

Large Scale
A g g r eg at i o n

I n t elli gen t
Edg e

E f f i ci en t  
A cces s

A ggr e ga t io n No d e
M S E

P P P ,  I P ,  M P L SM P L S /  I PD SL ,  E t h er n et ,  W i M AX

A c c e s s  No d e

BNG

D is t r ib u t io n No d eC P E

T ri p le P lay  
H o m e

• 80 2. 1Q  a n d  Q i n Q   A c c e s s  I n t e r f a c e s
• I P o E  a n d  P P P o E  s u b s c r i b e r  s e s s i o n s
• I n t e l l i g e n t  S e r v i c e  G a t e w a y  s e s s i o n  m a n a g e m e n t  a n d  c o n t r o l

• S e s s i o n  A A A  ( R A D I U S  C O A )
• D y n a m i c  p o l i c y  c o n t r o l  ( R A D I U S  C O A )  f o r :  n e t w o r k  a c c e s s  
p o l i c i e s  ( Q O S ,  A C L s ,  L 4 r e d i r e c t ) ,  s e s s i o n  c o n t r o l  p o l i c i e s  
( s e s s i o n / i d l e  t i m e o u t s ,  s e r v i c e  a u t h o r i z a t i o n ,  p r e p a i d )  
n e t w o r k  f o r w a r d i n g  p o l i c i e s  ( L 2T P  a n d  M P L S  V P N  m a p p i n g )

• I P ,  L 2T P  a n d  M P L S  ( m u l t i c a s t )  V P N  I S G  s e s s i o n  f o r w a r d i n g

BNG
• 80 2. 1Q  a n d  Q i n Q  A c c e s s  I n t e r f a c e s
• B u s i n e s s  S e r v i c e  M P L S  P E  f u n c t i o n :

• M P L S  ( m u l t i c a s t )  V P N
• V P L S  s u p p o r t  f o r  E -L A N  s e r v i c e s
• E o M P L S  p s e u d o w i r e  s u p p o r t  f o r  E -L i n e  s e r v i c e s

• A d v a n c e d  n e t w o r k  a c c e s s  c o n t r o l   o n  t h e  a c c e s s  i n t e r f a c e s :
• A C L s
• M A C  L i m i t s
• B P D U  f i l t e r s  a n d  L 2T P
• I n g r e s s  a n d  E g r e s s  H-Q O S

M S E
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D W D MS O N ET / S D H / Et h ernet I P / M P L S and  Et h ernet

C is co  C a rrier E t h ern et  P o rt f o lio
Award Winning – E x c e l l e nc e  in I nno v at io n

Cisco Carrier Ethernet Solutions Deliver :
� Arch it ect u ral  F l ex ib il it y - N et w o rk  C o nverg ence
� S ervice R ich ness - C o m p l et e S o l u t io ns
� M EF 9  and  M EF  1 4  C ert if ied
� P o rt f o l io  B read t h  – End  t o  End  M anag eab il it y ( Et h ernet  O AM )

C R S -1

O NS  
15 2 16

O NS  
15 4 5 4

O NS
15 3 2 7

O NS  
15 4 5 4

O NS  
15 6 0 0

O NS              
15 3 10 -M A

O NS
15 3 10 -C L

O NS
15 3 0 2 / 3 0 5

C a t a ly s t  
6 5 0 0

M E 3 4 0 0  /  M E 2 4 0 0

C is c o  10 7 0 0

C a t a ly s t  4 5 0 0

12 0 0 0  /  X R  12 0 0 0

C a t a ly s t  3 7 5 0  
M e t r o

C is c o  
7 6 0 0

M E 4 9 2 4 M E 6 5 2 4

I nt e gr a t e d  S e r v ic e s  R o u t e r
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S er v i c eF l ex  
D es i gn
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From Design Principles to Implementation
One ServiceFlex Design

• L 3  I nsertion p oint b ased  on service ty p e
• Q oS treatm ent b ased  on service ty p e

C o r e 

Vo D  S er v er s

M P L S 
P E

B R AS

P E -AG G

H ig h Sp eed  I nternet ( H SI )
• PPPo E &  D H C P 
• L 3  C ent r al i z ed,  Eo M PL S  Tr ans p o r t
• Per  s u b  Q o S

V id eo and  V oice
• L 3  edg e di s t r i b u t ed f o r  ef f i ci ent  
m u l t i cas t  and r es i l i ency

• Per  s er v i ce Q o S  

N-P E

B usiness V P N
• Per  s u b  Q o S
• L 3  cent r al i z ed,  Eo M PL S  b ack hau l

L 3

L 3

L 3

L 3
L 2  V P NL 2  V P N
L 3 V P NL 3 V P N

L 3

IP/ M PL S

H S I
Vo D

B r o adcas t  TV
B u s i nes s  VPN

© 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 20

B u s in es s  Services : P ro f it a b ilit y  via  B u s in es s  
E t h ern et  a n d  M a n a g ed  Services
B u s in es s  Services : P ro f it a b ilit y  via  B u s in es s  
E t h ern et  a n d  M a n a g ed  Services

� B u s i n e s s  E t h e r n e t  +  T r i p l e  P l a y
E n d -t o -e n d  E t h e r n e t  s o l u t i o n ,  i n c l u d i n g  I S R
80 2. 1a g ,  80 2. 3a h  f o r  E t h e r n e t  S L A s
A u t o -p r o v i s i o n  w / E -L M I  f o r  t i m e  t o  s e r v i c e
O A M  s u p p o r t s  A T M / F R  t o  C a r r i e r  E t h e r n e t  m i g r a t i o n

� L a y e r  o n  M a n a g e d  S e r v i c e s
I n c r e a s e  c u s t o m e r  l o y a l t y  a n d  r e v e n u e
M a n a g e d  S e r v i c e s  S o l u t i o n  ( N M S  +  A d v .  S e r v i c e s )
M a n a g e d  C P E ,  F i r e w a l l / N A T ,  I P S e c

%
 N
et
 N
ew

 R
ev
en
ue

C u m u la t iv e  Ne t  Ne w  R e v e nu e  f r o m  
2 0 0 5 –2 0 0 9

M anag e d  S e r v ice s

B u siness S ervices
38 %  o f  Net  New  W i r el i n e R ev en u e

C o nsu m er

B u siness

B r oad b and
I P T V ,  V oI P

1 0 0

2 0

4 0

6 0

8 0 I nte r ne t,  V oI P
S e cu r ity ,  S tor ag e

I SR
I SR

I SR

M E  34 0 0
37 5 0  M et r o

I SR

M E  34 0 07 6 0 0
C o r e

7 6 0 0

F i r ew a l l
I P Sec
NAT
C P E

M anag ed  
Services 
Solution

Source: Source: IDC, Gartner, Ovum, MRG, MPA, Pyramid 2006

8 0 2 . 1 ag

E-L M I
8 0 2 . 3 ah8 0 2 . 3 ah 8 0 2 . 3 ah

Ser v i ce
L i n k

Ser v i ce

E-L M I
8 0 2 . 3 ah8 0 2 . 3 ah 8 0 2 . 3 ah

7 6 0 0 I SR7 6 0 0
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F T T H  S t andar ds

� B i d i r e c t i o n a l  S c a l a b l e  B a n d w i d t h
� G r a n u l a r  T r a f f i c  P r o f i l e s  
� F l e x i b l e  N e t w o r k  T o p o l o g i e s
� N e t w o r k  R e s i l i e n c y
� S e r v i c e  a n d  L i n k  L a y e r  O A M

� S h a r e s  B a n d w i d t h  a m o n g  S u b s c r i b e r s
� F i x e d  N e t w o r k  T o p o l o g y
� S p e c i a l i z e d  O p t i c a l  D i s t r i b u t i o n
� L i n k L a y e r  O A M

38.4

37 .5         
37 .5

1 9 .4

1 0 0 0 +

M b p s  
p e r  S u b

2 0 K m

2 0 K m

2 0 K m

1 0 0 K m

R e a c h

E t h e r n e t

A T M     
G F P

A T M

E t h e r n e t

F r a m i n g  

1 .2 5  G b p s38.41 .2 5  G b p s32I E E E  
80 2 .3a hE P O N

1 .2  G b p s          
2 .5  G b p s

1 9 .4       
9 .7

6 2 2  M b p s     
6 2 2  M b p s

32               
6 4

I T U -T  
G .9 84.xG P O N

6 2 2  M b p s1 9 .41 5 5  M b p s32I T U -T  
G .9 83.xB P O N

1 0 G b p s1 0 0 0 +1 0  G b p s1  I E E E  80 2 .3E t h e r n e t  
F T T H

D o w n s t r e a m          
R a t e s

M b p s  
p e r  S u b

U p s t r e a m   
R a t e s

#  S u b s  
p e r  
F i b e r

S t a n d a r d sT e c h n o l o g y

Ethernet FTTH x P O N  FTTH 
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C is co  E n d -t o -E n d  E t h ern et  FT T H  f o r 
E n h a n ced  C u s t o m er E xp erien ce
New Revenue and Customer Loyalty

4 5 0 0  S er i es  A cces s  
A g g r eg at i o n S w i t ch

S cal es  t o  1 0 0 s  
U s er s  p er  R i ng

3 4 0 0  A cces s  
S w i t ch ( u -PE)

E-F T T H  Ad vant ag es 
S cal ab l e f ro m  1  M b p s t o  1 G b p s
• S ym m et rical  b and w id t h  
• F l ex ib l e B u siness M o d el
• M ig rat io n t o  h ig h er b and w id t h  w / o  t ru ck  ro l l s
• G ranu l ar Q o S  p ro f il es p er cu st o m er 
• N et w o rk  resil iency

7 6 0 0  S er i es

S A  M o del  
9 0 6 0 0  O N T

C o re M P L S

7 6 0 0  S er i es

Over 100 FTTH Networks Deployed Globally
2 M +  S u bsc ri bers on  C i sc o E -FTTH A g g reg ati on  Networks
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C i s c o  S er v i c eF l ex  D es i gn
E n d -t o -E n d  C a rrier E t h ern et

M u l t i -T en a n t
Un i t  ( M T U)

M E 34 0 0 /
37 5 0  M et r o

M E  34 0 0

M E 34 0 0 /
37 5 0  M et r o

M E  34 0 0
M E 4 9 2 4  ( 10 G )
M E 6 5 2 4  ( Nx G )
D SL / P O N

Ag g r eg a t i o n

4 5 0 0  E -F T T H

R es i dence
Sci en t i f i c 
At l a n t a   
O NT  9 0 6 0 0

10 G

I S R

Nx G
10 G

C a t  6 5 0 0

3rd p a r t y
x D SL / P O N

10 G

C o nsu m er S ervices
B u siness S ervices

R es i dence

I S R

I S R

I S R

I P / M P L S Ag g r eg a t i o n
o v er  E t h er n et

1G
7 6 0 0
N-P E

7 6 0 0
P E -AG G

12 0 0 0
M P L S-P E

I SG
( B R AS/ B NG )
( L AC / L NS)

C R S-1
C o r e

I d e ntity A d d r e s s  
M g m t

P or tal S u b s cr ib e r  
D atab as e

M onitor ing P ol icy  
D e f inition

B il l ing

S er v i ce L ay er

Converged Business & 
R esident ia l  S ervic es

Converged Business & 
R esident ia l  S ervic es

M E  34 0 0

SC E

L i n k sy s 
W AG 5 2

Sci en t i f i c 
At l a n t a
Set  T o p

S-A ST B
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P er s o nal i z ed “Any  P l ay ” E x p er i enc es
A ny  Cont ent  t o A ny  D evic e—A ny w h ere in t h e Cisc o I P  N G N

Enterprise H o m e

S m a l l  B u siness P S T N

B ra nc h  O f f ic e

A S P

H o tel /
A irpo rt

M o b il e
W irel ess

S O NETS O NET

D P T C AB L E D SL D I AL
LR  ETHERNET

LR  ETHERNET

D W D MD W D M

M ET R OM ET R O

O n the M ove

A t H om e

A t W ork
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C i s c o  7 6 0 0  E t h er net  S er v i c e E dge 
Intelligent Services Gateway (ISG)
• B roadban d &  E th ern et A g g reg ati on
• C on si sten t sessi on  m an ag em en t

P P P oE,  P P P oEoA ,  I P ,  DH CP  sessions
• Greater su bsc ri ber awaren ess

A A A ,  Sing le Sig n-O n,  U ser &  Service P rof iles
• I n teg rated poli c y dec i si on  f u n c ti on s

Cisco p olicy  lang uag e,  tim ers,  trig g ers
• Greater appli c ati on  awaren ess

Direct P olicy  Control B us to Cisco SCE

Sessio n B o rd er C o ntro l (SB C )
• Deli vers vi deo an d voi c e traf f i c  f or better Q oS / Q oE   
• S u pports both  S I P  an d n on -S I P  apps ef f ec ti vely
• L awf u l i n terc ept

C isco  7 6 0 0  
S eries

D riving N et w ork  Convergenc e

© 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 26

E x p er i enc es  o n t h e H u m an N et w o r k
Delivered  b y  E xp erience P ro vid ers,  E na b led  b y  C isco

C on n ec ted 
L i f e At  

H o m e
At  

W o rk
O n 

t h e M o ve
P ersonaliz es ex p eriences f or ind ivid ual p ref erences

Deli vers u n i q u e,  i n teg rated ex peri en c es

P rovi des th e en abli n g  I P  NGN f ou n dati on

E x peri en c e 
P rovi ders

M o r e…
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B u i ldB u i ld

P artn erP artn er

A c q u i reA c q u i re

V Q E T ech no l o g y
7 6 0 0  Any P l ay
V Q E T ech no l o g y
7 6 0 0  Any P l ay

C o nt ent  P ro vid ers,
M id d l ew are
C o nt ent  P ro vid ers,
M id d l ew are

S cient if ic At l ant a, 
Arro yo
S cient if ic At l ant a, 
Arro yo

C i s c o  I P  N G N  V i s i o n and Ar c h i t ec t u r e
E x p a nding I P  N G N  V a l ue P rop osit ion

I P  
DNA
I P  

DNA

V i deo 
DNA
V i deo 
DNA

Hom e 
Networki n g

DNA
Hom e 

Networki n g
DNA
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L ear ni ng f r o m  C ar r i er  E t h er net  
C o ns u m er  and B u s i nes s  D ep l o y m ent s

Et her net  F TTH  
Tr i p l e Pl ay
C o nv er g ed 
C ar r i er  
Et her net

Et her net  F TTH  
Tr i p l e Pl ay

F TTB  M et r o  
A r chi t ect u r e
Tr i p l e Pl ay  o v er  
C ar r i er  Et her net
Tr i p l e Pl ay  o v er  
C ar r i er  Et her net

VPL S ,  Et her net  and 
M PL S  VPN S  o v er  
C ar r i er  Et her net

Et her net  F TTH  
Tr i p l e Pl ay

M PL S  VPN s  o v er  
C ar r i er  Et her net  

IPTV w i t h C ar r i er  
Et her net

C o nv er g ed 
C ar r i er  Et her net

IPTV  w i t h C ar r i er  
Et her net

Vi deo  IP N G N

IPTV w i t h C ar r i er  
Et her net
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