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What is Carrier Ethernet?
Making LAN Ethernet suitable for replacing ATM/TDM

� S cal ab il ity
– G o i n g  b e y o n d  4 K  V L A N ’s a n d  k e e p  t h e  f l e x i b i l i t y

� R el iab il ity
– G o i n g  b e y o n d  S p a n n i n g  T r e e  ( 5 0 m s/ F R R ,  f a u l t  d e t e c t i o n ,  1 + 1 )

� D y nam ic s ig nal ing
– D L D P -se t  p se u d o w i r e s ( P V C  v s.  S V C )

� S erv ice M anag em ent
– O A M  t o  P r o v i si o n ,  M o n i t o r ,  D i a g n o se  a n d  R e so l v e  I ssu e s

� S tand ard iz ed  S erv ices
– S t a n d a r d  E V C ,  E -L i n e ,  E -L A N  ( M E F )
– d e -f a c t o  st a n d a r d  R e si d e n t i a l  Q u a d -P l a y  ( i n c l .  I P T V ,  M o b i l e )
– d e -f a c t o  st a n d a r d  B u si n e ss I P  V P N  ( i n c .  H -Q o S )
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Carrier Ethernet Hardware
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Ethernet/SONET/SDH
Ethernet/ DW DM

I P /M P L S a nd  Ethernet

Cisc o  Carrier Ethernet P o rtf o l io

Cisco Carrier Ethernet Solutions Deliver :
� A rc hi tec tu ra l  F l ex i b i l i ty  – Netw o rk  C o nv erg enc e
� Serv i c e R i c hnes s  – C o m p l ete So l u ti o ns
� M EF 9  a nd  M EF  1 4  C erti f i ed
� P o rtf o l i o  B rea d th – End  to  End  M a na g ea b i l i ty  ( Ethernet OA M )

C R S-1

O NS
15 3 x x

O NS 
15 4 5 4

O NS 
15 6 0 0

C a t a l y st  
6 5 0 0

M E 3 4 0 0
C a t a l y st  
4 5 0 0

12 0 0 0  /  X R  12 0 0 0

C a t a l y st  3 7 5 0  
M et r o

C i sco  
7 2 x x / 7 3 x x

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

I n t eg r a t ed  
Ser v i ces R o u t er

C i sco  
10 0 0 0C i sco  

7 6 0 0
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C i s c o  7 6 0 0  – C ar r i er  E t h er net  R o u t er

#  o f  Sl o t s
He i g h t  
T h r o u g h p u t
P e r f o r m a n c e

C i sc o  7 60 4
RSP720
4-1 2
5  RU
3 2 0  G b p s 
1 0 0 +  M p p s

C i sc o  7 60 6
RSP720
6-2 0
7  RU
48 0  G b p s 
2 0 0 +  M p p s

C i sc o  7 60 9
RSP720
9-3 2
2 1  RU
7 2 0  G b p s 
40 0 +  M p p s

C i sc o  7 60 3
Su p 3 2
4-1 2
4 RU
1 5  G b p s 
1 5  M p p s

C i sc o  7 61 3
RSP720
9-3 2
1 8  RU
7 2 0  G b p s 
40 0 +  M p p s
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Cisco 7600 – Ca r r ie r  E t h e r n e t  R ou t e r

E n g i n e s
Supervisor 32
Supervisor 7 20

R out e Sw it c h  P roc essor 7 20
E n h a n c e d  F l e x W AN

7 5 0 0  P a rit y  a n d  
P A  I n vest m en t  P rot ec t ion

Hi g h -D e n si t y  E t h e r n e t  M o d u l e s
H ig h -D en sit y  G E  a n d  1 0 G E

w it h  D ist rib ut ed ,  L in e-ra t e P erf orm a n c e

E t h e r n e t  Se r v i c e s M o d u l e s
G E  a n d  1 0 G E

w it h  R ic h  Q oS,  D ist rib ut ed ,  
L in e-ra t e P erf orm a n c e

Se r v i c e s M o d u l e s
D ist rib ut ed  Sec urit y ;  
I P SE C ,  F irew a l l ,  I D S,  

D oS P rot ec t ion

SP A I n t e r f a c e  P r o c e sso r s
M od ul a r C a rriers C a rd s
f or W A N  a n d  M et ro 
Sh a red  P ort  A d a pt ers

S C h a ssi s
7 6 13 -S ( f u t u r e)

7 6 0 9 -S
7 6 0 6 -S
7 6 0 4
7 6 0 3 -S
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W h a t  d o e s  i t  b r i n g ?
•U p  to 3 2 k  EV Cs p er sy stem  ( 1 6 k  p er card )
•U p  to 3 2 K  P seud ow ires ( 1 6 k  p er card )
•M ultip oint V P L S &  H -V P L S
•Ethernet and  M P L S O A M  interw ork ing
•F lex ib le V L A N  translation 
•H ierarchical Q O S ( 1 6 K ,  resp .  3 2 K  q ueues)

P r i c i n g ?
• X6 7 2 4  L A N  card  =  $ 6 2 5  p er G E p ort ( G P L )

b a s i c  L 2/L 3  f ea tu res  s et
• ES2 0 -G E card  =  $ 2 0 0 0  p er G E p ort ( G P L )

f o r Tri p l e-P l a y  a nd  L 2 V P N s erv i c es
• ES2 0 -A DV I P -L I C =  $ 4 0 0 0  p er G E p ort ( G P L )

i n-s erv i c e u p g ra d e to  L 3  V P N s erv i c es

ES20  – 2-p o rt 1 0 G E

ES20  – 20 -p o rt G E

H ar dw ar e:  E t h er net  S er v i c e M o du l es

SI P -4 0 0  – 4 x  SP A
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Carrier Ethernet S o f tware
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• The F l ex i b l e Ethernet U NI  
d ef i nes  a  u ni q u e,  v i rtu a l  
L 2 o r L 3  s erv i c e i ns ta nc e
p er c u s to m er

• A se r v i c e  i n st a n c e  c a n  b e  a  
M AC  a d d r e ss,  V L AN,  Q -i n -Q  
V L AN,  L 2  V P L S p se u d o w i r e ,  
I P  a d d r e ss,  o r  L 3  M P L S V P N

• F o r ea c h s erv i c e i ns ta nc e,  
F l ex i b l e U NI  o f f ers :

• Un i q u e  I D  w i t h  se r v i c e  
se p a r a t i o n  v i a  V L AN o r  M AC
t r a n sl a t i o n
• H-Q o S w i t h  sh a p i n g  p e r  V C
• I P + M AC  sp o o f i n g  p r e v e n t i o n
• E t h e r n e t  a n d  M P L S O AM

• Ea c h s erv i c e i ns ta nc e c a n i n 
tu rn b e f l ex i b l y  m a p p ed  to :

• L 2 :  P se u d o w i r e s,  H-V P L S
• L 3 :  I P ,  I P v 6,  M P L S V P N

L 3  I P,  I Pv 6
L 3  M PL S V PN

Eo M PL S,  H -V PL S

L 2 ,  Po i n t  t o  Po i n t
L 2 ,  B r i d g ed

L 2 / L 3  i n t eg r a t i o n

H-Q o S
p e r  
E F P

F l e x i b l e  
M A C  /  V L A N
T r a n s l a t i o n

1 : 1
2 : 2
1 : 2

S e c u r i t y
O A M

S B C
V i d e o

OSS / Policy Management

E V C  ( E t h er net  V i r t u al  C i r c u i t )  i nf r as t r u c t u r e
C o n v e r g e n c e  o f  R e s i d e n t i a l  Q u a d  P l a y  +  B u s i n e s s  V P N
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E V C  U N I  F l ex i b l e F r am e m at c h i ng
EF P  ( Ethernet F l o w  P o ints)

� E F P s . . .

– P r o v i d e  c l a s s i f i c a t i o n  o f  L 2  
f l o w s  o n  E t h e r n e t  i n t e r f a c e s

– A r e  a l s o  r e f e r r e d  t o  a s  E V C  
s e r v i c e -i n s t a n c e s

– S u p p o r t  d o t 1 q  a n d  Q-i n -Q
– S u p p o r t  V L A N  l i s t s
– S u p p o r t  V L A N  r a n g e s
– S u p p o r t  V L A N  L i s t s  a n d  

R a n g e s  c o m b i n e d
– C o e x i s t  w i t h  r o u t e d  

s u b i n t e r f a c e s

E F P s o n  I n t e r f a c e

100
101
102

M a tc h  
V L A N  r a ng e:

10 0 -10 2

2 00
2 03
2 10

M a tc h
V L A N  l is t:  

20 0 ,  20 3,  210

3 00, 100 M a tc h
V L A N :  30 0 , 10 0

4 00, 1
4 00, 2
4 00, 3

M a tc h
o u ter  V L A N  4 0 0 ,  

inner  V L A N  
r a ng e:  1-3

4 00, 11
4 00, 17
4 00, 3 4

M a tc h
o u ter  4 0 0 ,  

inner  V L A N  l is t:
11, 17 , 34

14 M a tc h
V L A N :  14

P h y s i c a l  E t h e r n e t  
i n t e r f a c e  ( G E / 1 0 G E )
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E F P  – E t h e r n e t  F l o w  P o i n t
E V C  – E t h e r n e t  V i r t u a l  C i r c u i t

V PL S

Eo M PL S PW

Eo M PL S PW

Eo M PL S PW

L 3

L 2 / L 3

EF Ps:
V L AN 
( 8 0 2 . 1q
/ Q i n Q )

ES20 ,  SI P -4 0 0

X L 2 ,  P2 P

V L A N
x l a t e
1 : 1 ,  2: 2
1 : 2 L 2 ,  M P

M u l t i p o i n t  EV C

P2 P EV C

P2 P EV C

M u l t i p o i n t  EV C

Br id g ing

Br id g ing

Br id g ing

R o ut ing

R o ut ing

EF Ps: V L AN 
( 8 0 2 . 1q / Q i n Q )

E V C  M o del
E V C  /  E F P  F o r w a r d i n g  Mo d e l
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C ar r i er  E t h er net  p er -V L AN  H -Q o S
SIP-4 0 0 / E S2 0  L i n e c a r d s  – C u s t o m e r -F a c i n g

C i s c o  7 6 0 0
A ny  L i neC a rdSI P -4 0 0 /ES20

G E  P ort

V L A N

M P L S
C O R EC P E

policy-m a p H -Q O S
cla s s  cla s s -d e f a u lt
s h a pe  a v e r a g e  15 M b ps
s e r v ice -policy Q oS

3 2 K / 1 6 K  q u e u e s

ME 3 4 0 0
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EV C I nf rastru c tu re 
I O S  1 2 . 2 S R ,  1 2 . 2 S E,  X R  3 . 7

in t e r f a ce  G ig 1/ 1/ 1
s e r v ice  in s t a n ce  10 1 e t h e r n e t C U S T O M E R -1
e n ca ps u la t ion  d ot 1q  10 1 s e con d  2 0 0 1
r e w r it e  in g r e s s  t a g  t r a n s la t e  d ot 1q  10 1 s e con d  2 0 0 1 d ot 1q  10 2  
b r id g e -d om a in  10 0
s e r v ice -policy ou t pu t  H -Q oS
e t h e r n e t lm i ce -v la n m a p 10 1

!
in t e r f a ce  V la n  10 0
ip a d d r e s s  |  v r f  |  v f i

E V C  C L I :  u n i f i e d  s o f t w a r e  i n f r a s t r u c t u r e ! ! !

in t e r f a ce  G ig 1/ 1. 10 0
e n ca ps u la t ion  d ot 1q  10 0
ip a d d r e s s  |  v r f  |  x con n e ct

in t e r f a ce  G ig 1/ 1
s w it ch por t t r u n k  a llow e d  v la n 10 0

S w i t c h p o r t o r  S u b i n t e r f a c e  C L I :
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I nt el l i gent  S er v i c es  G at ew ay  
Su b s c r i b e r  Se s s i o n  H a n d l i n g

ISG

R AD I US Po r t a l

L 4 R

S el f -p r o -
v is io ning
/  S el f c a r e

R A D IU S  /  A A A
p u s h / p u l l
P er  S u b / S er v ic e 
A c c o u nting

Inter net

IS G
S es s io ns

P P P o E o X

IP o E

D H C P� I d e n t i f i e s  s e s s i o n s  a n d  s e r v i c e  f l o w s
T r a f f i c  c l a s s i f i c a t i o n  f o r  a l l   a c c e s s  
a r c h i t e c t u r e s
S e s s i o n  a n d  f l o w  p r o v i d e s  p e r  u s e r  
g r a n u l a r i t y

� D y n a m i c a l l y  a s s i g n s  t h e  s e s s i o n  t o  a  
c o n f i g u r e d  QO S  p o l i c y  ( M QC )  v i a  
R a d i u s

� E s t a b l i s h e s  V i r t u a l  R o u t e  p e r  
S e s s i o n

� P r o v i d e s  P o l i c i n g ,  A c c e s s  C o n t r o l ,  
A c c o u n t i n g ,  v i a  R a d i u s  P u s h / P u l l

A u t h e n t i c a t i o n
L o g o n
C h a n g e  o f  A u t h o r i z a t i o n  ( P o l i c y  
P u s h )
L 4  r e -d i r e c t i o n
A c c o u n t i n g  d e t a i l s

� L i m i t a t i o n s  o f  S S G  a r e  r e m o v e d
E . g .  m a p p i n g  t r a f f i c  t o  V R F ,  v a r i o u s  
r o u t i n g  t a b l e s
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Carrier Ethernet S erv ic es
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F r om  D e sig n  P r in cip l e s t o I m p l e m e n t a t ion
One Carrier Ethernet Design

C o r e  

V o D  Se r v e r s

B R AS

PE-AG G

H ig h Sp eed  I nternet ( H SI )
• L 2 Eo M P L S B a c k ha u l
• P er s u b  Q o S
• C entra l  L 3  a nd  s erv i c es
• P P P o E &  DHC P  

H ig h Sp eed  I nternet ( H SI )
• L 2 Eo M P L S B a c k ha u l
• P er s u b  Q o S
• C entra l  L 3  a nd  s erv i c es
• P P P o E &  DHC P  

V id eo and  V oice
• L 3 /M P L S ed g e d i s tri b u ted  f o r 
ef f i c i ent m u l ti c a s t a nd  
res i l i enc y
• P er s erv i c e Q o S 

V id eo and  V oice
• L 3 /M P L S ed g e d i s tri b u ted  f o r 
ef f i c i ent m u l ti c a s t a nd  
res i l i enc y
• P er s erv i c e Q o S 

N-PE

L 3

B usiness V P N
• L 2 Eo M P L S b a c k ha u l
• P er s u b  Q o S
• C entra l  o r d i s tri b u ted  
s erv i c es  ( L 3  V P N,  L 2 V P N,  
V P L S,  F W )

B usiness V P N
• L 2 Eo M P L S b a c k ha u l
• P er s u b  Q o S
• C entra l  o r d i s tri b u ted  
s erv i c es  ( L 3  V P N,  L 2 V P N,  
V P L S,  F W )

M SEM SE
L 2  V PNL 2  V PN
L 3  V PNL 3  V PN

R A N  B ack haul
• L 1  C ES o v er P a c k et
• P er Serv i c e Q o S
•Di s tri b u ti o n o f  C l o c k

R A N  B ack haul
• L 1  C ES o v er P a c k et
• P er Serv i c e Q o S
•Di s tri b u ti o n o f  C l o c k BSCBSCBSC

HSI
V o D

Br o a d c a st  T V
Bu si n e ss V P N
RAN Ba c k h a u l
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R etail  R esid ential  S erv ic es

A c c e s s  N o d e  U N I a n d   c o n n e c t i v i t y  m o d e l s :
• N o n  T r u n k  U N I,  N : 1  V L A N
• T r u n k  ( M u l t i  V C )  U N I,  N : 1  Se r v i c e  V L A N
• T r u n k  ( M u l t i  V C )  U N I,  1 : 1  In t e r n e t  A c c e s s  V L A N
T h e s e  m o d e l s  a r e  t h e  b a s e  l i n e  i n  T R -1 0 1  a n d  
p r e s e n t  i n  e x i s t i n g  A c c e s s  N o d e s  i m p l e m e n t a t i o n s

V O D  d a t a  p l a n e :  M P L S  L S P s ,  s i g n a l e d  b y  L D P  o r  R S V P -
T E  i n  c a s e  M P L S -T E  F R R  p r o t e c t i o n s  i s  r e q u i r e d
T V  d a t e  p l a n e :   I P  m u l t i c a s t  o v e r  M P L S  T E  l i n k  p r o t e c t e d  
E o M P L S   p s e u d o w i r e s

Large Scale
Ag g r e g a t i o n

I n t elli gen t
E d g e M u lt i s erv i ce

C o r e
E f f i ci en t  
Ac c e ss

A g g r eg a tio n N o de
B N G

PPP,  I P,  M PL S M P L SM PL S /  I PD SL ,  W i M AX ,  Et h er n et

IP  M o del
V o D ,  IP T V ,  V o IP

N : 1,  1: 1 V L A N  m o del s Eo M PL S Pseu d o w i r e
H S I,  V o IP

A c c es s  N o de

N : 1 V L A N  m o del

B N G

D is tr ib u tio n N o de

P IM  a n d  IGP  c o n t r o l  p l a n e
IP  u n i c a s t / m u l t i c a s t   d a t a  p l a n e

Eo M PL S PW
H S I IP  s er v ic e s u b net

3P l a y IP  s er v ic e s u b net

S ing l e P W  p er  A g g r eg a tio n N o de

IP / M P L S N N I

E t h e r n e t  U N I

M P L S / IP  M o del
V o D ,  IP T V ,  V o IP
N : 1 V L A N  m o del M P L S/ IP  d a t a  p l a n e

V o D  c o n t r o l  p l a n e :  L D P ,  R SV P -T E
T V  c o n t r o l  p l a n e :  P IM ,  2 nd IGP3P l a y IP  s er v ic e s u b net

� � �� � �� � � � �

	�
� 
� � 
 
 ���

M P L S  N N I
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M S E S erv ic e Ed g e 
B u siness Ethernet S erv ic es

E t h e r n e t  U N I

M S E  i m p l e m e n t s  s e r v i c e    
n e t w o r k  f o r w a r d i n g  a n d  
a c c e s s  S L A  e n f o r c e m e n t
M S E  i m p l e m e n t s  s e r v i c e    
n e t w o r k  f o r w a r d i n g  a n d  
a c c e s s  S L A  e n f o r c e m e n t

A g g r e g a t i o n  N e t w o r k  i m p l e m e n t s  a  t r a n s p o r t  
f u n c t i o n  b a s e d  o n  E o M P L S  p s e u d o w i r e s

Large Scale
Ag g r eg a t i o n

I n t elli gen t
Ed g e M u lt i s erv i ce

C o r e
E f f i ci en t  
Access

I P,  M PL S M PL SM PL S /  I PD SL ,  W i M AX ,  Et h er n et

B u si n ess 
E-L I NE

B u si n ess 
E-L AN

E o M P L S  P WE o M P L S  P s eu do w ir e
V P L S

B u si n ess
L 3   V PN

E o M P L S  P W
M P L S -V P N

A g g r eg a tio n N o de

M S E

A c c es s  N o de

M S E

D is tr ib u tio n N o de

E t h er net  
Q inQ

E t h er net  
Q inQ

E t h er net  
Q inQ

� � �� � �� � � � �

	
� 
� � 
 
 ���

P o r t ,  1 Q ,  Q In Q

P o r t ,  1 Q ,  Q i n Q

P o r t ,  1 Q ,  Q i n Q

M S E  i m p l e m e n t s  s e r v i c e    
n e t w o r k  f o r w a r d i n g  a n d  
a c c e s s  S L A  e n f o r c e m e n t
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W h o l es al e S er v i c es  D ep l o y m ent s

M P L S N N I

M P L S N N I

E t h e r n e t  U N I

E t h e r n e t  U N I

E t h e r n e t  U N I

Large Scale
Ag g r eg a t i o n

I n t elli gen t
Ed g e M u lt i s erv i ce

C o r e
E f f i ci en t  
Access

Ag g -n o d e
B NG

I P,  M PL S M PL SM PL S /  I PD SL ,  W i M AX ,  Et h er n et

A c c es s  N o de

B NG

D i st -n o d e

L 2  H a n d o f f
P2 P a n d  M P

3 Pl a y
L 3  H a n d o f f

E o M P L S  P s eu do w ir e

H SI
L 3  H a n d o f f

E o M P L S  P W

M P L S  V P N

M P

L 2T P v 2

R F C 25 4 7 b is  ( U nic a s t &  
M u l tic a s t)  M P L S  V P N

IS P  p eer ing  p o int

N : 1 ,  1 : 1  V L A N

N : 1  V L A N

N : 1 ,  1 : 1  V L A N

N : 1  V L A N

P P P o E

P P P o E / I P o E

I P o E

E o M P L S  P W

P 2P

M P L S  V P NI P o E

� � � � � � � � � � �

M P L S N N I
E t h e r n e t  U N I
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N etwo rk  M anag em ent

JGD45



Slide 26

JGD45 I agree with Andrew's comments on this section.  Make system testing a separate section, and split QoS and High Availability into 
separate sections.  Add a section on security would be a nice addition; I have some slides used to talk with BT that I will forward along 
as well.
Jason Dachtler; 6.6.2007
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CEM S  ( Carrier Ethernet M anag em ent S y stem )

I SC  +  ser v i ce w o r k f l o w
O p t i o n a l  L i n k / B W / No d e 
Pr o t ect i o n  M a n a g em en t

PW E3  &  No d e/ L i n k  L ev el
M o n i t o r i n g  &  T r o u b l esh o o t i n g

PW E3 / l i n k / n o d e
Per f o r m a n ce m o n i t o r i n g / u sa g e &

t r o u b l esh o o t i n g

Pr o v i si o n i n g  &  C o n f i g  
M g m t

F a u l t  m o n i t o r i n g  &  
t r o u b l esh o o t i n g  m g m t

Per f o r m a n ce 
M o n i t o r i n g

ANA
I n f o v i st a

I SC  +  W o r k f l o w  E n g i n e

A c t i v a t i o n  A P I A l a r m  F o r w a r d i n g
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C u st o m er  
Eq u i p m en t

C o r e
P

Access
U-PE

Ed g e
N-PE/ M SE

Access
U-PE C u st o m er  

Eq u i p m en t

Q i n Q Q i n QEo M PL S/ V PL S
Q i n Q

Eo M PL S Eo M PL S/ V PL S

Q i n Q  o r  Eo M PL S M PL S V PN

Eo M PL S Pseu d o w i r e
Eo M PL S

Q i n Q  o r  Eo M PL S

Ed g e
N-PE/ M SE

S er v i c e S c enar i o s  S u p p o r t  i n AN A

X
X
X

X

X - T arg et f or A N A  3 . 6 . 2

X

X – A N A  3 . 6 . 1
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Hig h A v ail ab il ity
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B asel ine N etw o rk  A v ail ab il ity  M ec hanism

Large Scale
Ag g r e g a t i o n

I n t elli gen t
E d g e M u lt i s erv i ce

C o r e
E f f i ci en t  
Ac c e ss

A g g r eg a tio n N o de
M S E

P P P ,  I P ,  M P L S M P L SM P L S /  I PD SL ,  E t h e r n e t

A c c es s  N o de

B N G

D is tr ib u tio n N o de

I P  Services:
• F a s t I G P /B F D c o nv erg enc e
• M u l ti c a s t F a s t C o nv erg enc e

M P L S Services:
• P s eu d o w i re red u nd a nc y  
• M P L S TE-F R R  L i nk  a nd  No d e p ro tec ti o n w i th I P  s erv i c es ,  P W /V P L S P W  tu nnel
s el ec ti o n

M P L S/I P  Serv i c es  u s e a  c o m b i na ti o n o f  M P L S TE-F R R  a nd  f a s t I G P /P I M  c o nv erg enc e
N o t e:  D i f f s erv -R SV P  f o r V o D  C A C  an d  R SV P -T E  f o r M P LS F R R  are m u t u ally  ex clu s i v e
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A c tiv e/ B ac k u p  A g g reg atio n N o d e R ed u nd anc y
• A c t i v e / S t a n d b y  r e d u n d a n c y
• U s e s  E o M P L S  P W  r e d u n d a n c y
• P P P o E  s e s s i o n s  w i l l  r e -e s t a b l i s h  o n  b a c k u p  B N G  
• D o e s  n o t  a p p l y  t o  I S G  I P o E  b r i d g e d  s e s s i o n s ;  I P o E  
c l i e n t  i s  n o t  a w a r e  a b o u t  t h e  I S G  c o n n e c t i v i t y  f a i l u r e
• M a c  L e a r n i n g  r e q u i r e d  o n l y  o n  t h e  A g g r e g a t i o n  N o d e

T h i s  n e t w o r k  a v a i l a b i l i t y  m o d e l  d o e s  n o t  a p p l y  t o  t h e  b u s i n e s s  L 3 
V P N ,  E -L i n e / E -L A N  a n d  w h o l e s a l e  s e r v i c e  a g g r e g a t i o n  m o d e l s

V L A N  10

V L A N  10

V L A N  10

�� � � � � � �

�	� 
��
 � � �

Ag g r eg a t i o n B NGAccess D i st r i b u t i o n

20 x G E 2x 10 G E 2x 10 G E 20 x G E

G a t ew a y  f o r  V O D / I P T V

P P P o E  s e s s i o n s
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A c tiv e/ B ac k u p  A c c ess N o d e R ed u nd anc y
A g g r e g a t i o n  N o d e
• A c t i v e / B a c k u p  A c c e s s  N o d e  r e d u n d a n c y
• T h i s  n e t w o r k  a v a i l a b i l i t y  m o d e l  a p p l i e s  t o  a l l  R e s i d e n t i a l  s e r v i c e  
a g g r e g a t i o n  m o d e l s  p r o p o s e d  b y  t h e  s y s t e m  w i t h  t w o  r e s t r i c t i o n s :

• O n e  p s e u d o w i r e  r e q u i r e d  p e r  A c c e s s  N o d e
• I P  n u m b e r e d  u s e d  f o r  T V / V O D  S V I s  i n  t h e  A g g r e g a t i o n  N o d e s

• A g g r e g a t i o n  N o d e s  T V / V O D  S V I s  r u n  V R R P / H S R P ;  T h e  e x a m p l e  s h o w s  
t h e  N o n  T r u n k  U N I ,  N : 1 V L A N

B N G
• I S G  P P P o E  s e s s i o n s  a r e  l o a d  s h a r e d  a c r o s s  B N G s

•P P P o E  s e s s i o n s  a f f e c t e d  w i l l  r e e s t a b l i s h
• T h e  m o d e l  d o e s  n o t  a p p l y  t o  I S G  I P o E  s e s s i o n s .
T h i s  n e t w o r k  a v a i l a b i l i t y  m o d e l  d o e s  n o t  a p p l y  t o  t h e  b u s i n e s s  L 3 
V P N ,  E -L i n e / E -L A N  a n d  w h o l e s a l e  s e r v i c e  a g g r e g a t i o n  m o d e l s

P P P o E  s e s s i o n s

V L A N  10

G a t ew a y  f o r  V O D / I P T V

�� �� � � � �

V L A N  10

G a t ew a y  f o r  V O D / I P T V
�� � � � � � �

Ag g r eg a t i o n B NGAccess D i st r i b u t i o n

20 x G E 2x 10 G E 2x 10 G E 20 x G E

� � 	

 � �


 � � 

� � �

��������� ��� � �!#" �

Eo
M
PL

S 
PW

BN G
P P P o E  l o a d  sh a r ing

A g g r eg a t io n N o d e
V R R P / H S R P
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ET T H / WiM A X A c c ess R ing s R ed u nd anc y
Aggregation Nodes
• Aggregate E T T H  S T P  ac c ess w ings
• T h is netw ork  av ail ab il ity  m odel  ap p l ies to al l  R esidential  serv ic e aggregation 
m odel s p rop osed b y  th e sy stem  w ith  tw o restric tions:  

• O ne p seu dow ire req u ired p er Ac c ess Node or Ac c ess R ing
• I P  nu m b ered u sed f or T V / V O D  S V I s in th e Aggregation Nodes

• Aggregation Nodes T V / V O D  S V I s ru n V R R P / H S R P  ov er th e l oc al  P W ;  T h e 
Aggregation Nodes tu nnel  M S T  B P D U s and c l ose th e ring w ith  E oM P L S  P W s;  M S T  
enab l es l oad sh aring on th e E T T H  ring

B NG
• I S G  P P P oE  sessions are l oad sh ared ac ross B NG s

•P P P oE  sessions af f ec ted w il l  reestab l ish
•T h is m odel  does not ap p l y  to I S G  I P oE  sessions.
The model may be applied to DSLAMs connected Hub and spoke or R I ng s

P P P o E  s e s s i o n s

BN G
P P P o E  l o a d  sh a r ing

G a t ew a y  f o r  V O D / I P T V

�� �� � � � �

G a t ew a y  f o r  V O D / I P T V
�� � � � � � �

A g g r eg a t io n N o d e
V R R P / H S R P

Ag g r eg a t i o n B NGAccess D i st r i b u t i o n

2x 10 G E 2x 10 G E 2x 10 G E 20 x G E

E T T H  S T P  N o d e

E T T H  S T P  N o d e

E T T H  S T P  N o d e
Eo

M
PL

S 
PW

V F I

V F I

Eo
M
PL

S 
PW

M S T / R S T
N a t i v e  V L A N

N : 1  V L A N  [ 1 0 ]  
w i t h  N o n  T r u n k  
U N I  A c c e s s

S T P  
R o o t

B l o c k e d  
P O R T

X
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M P L S / I P  T V  B ro ad c ast S erv ic e H ig h A v ail ab il ity
PIM SSM (Source Specific Multicast)

• E o M P L S  p s e u d o w i r e s  
a r e  p r o t e c t e d  f r o m  l i n k   
f a i l u r e  w i t h  M P L S  T E -
F R R  w i t h  n o  i m p a c t  o n  
t h e  P I M  c o n t r o l  p l a n e  
a n d  f a s t  r e -c o n v e r g e n c e  
( < 50 m s ) o n  t h e  I P  
m u l t i c a s t  d a t e  p l a n e

•S h o u l d  
c o n v e r g e  i n  l e s s  
t h a n  50  m s

• A g g r e g a t i o n  N o d e  
f a i l u r e s  a r e  a d d r e s s e d  
b y  P I M  f a s t  
c o n v e r g e n c e

• S h o u l d  
c o n v e r g e  i s  l e s s  
t h a n  30 0  m s  
w i t h  50 0  g r o u p s

T w o  r o u t i n g  t o p o l o g i e s  b a s e d  o n  M T R  ( o r  t w o  I G P  p r o c e s s e s )
• U N I C A S T  t o p o l o g y ,  c o n f i g u r e d  o v e r  t h e  p h y s i c a l  t o p o l o g y  i n t e r f a c e s
• M U L T I C A S T  t o p o l o g y ,  c o n f i g u r e d  o v e r  t h e  p s e u d o w i r e  t o p o l o g y  i n t e r f a c e s  ( S V I s )
• T h e  D i s t r i b u t i o n  N o d e s  h a v e  t o  r e d i s t r i b u t e  t h e  m u l t i c a s t  s o u r c e  n e t w o r k s  f r o m  t h e  U N I C A S T  
t o p o l o g y  t o  t h e  M U L T I C A S T  t o p o l o g y  a n d  t h e  R E D  S V I s  n e t w o r k s  i n  t h e  o p p o s i t e  d i r e c t i o n .  
T h e  A g g r e g a t i o n  N e t w o r k  U n i c a s t  t o p o l o g y  ( I G P ) h a s  t o  b e  a  s t u b b y  a r e a

C o r eAccess

20 x G E 20 x G E

Ag g r eg a t i o n D i st r i b u t i o n

2x 10 G E 2x 10 G E

�� �� � � � �

2 n d I G P ,  P I M -S S M  r o u t i n g

E o M P L S  p s e u d o w i r e  ( f o l l o w i n g  t h e  p h y s i c a l  
t o p o l o g y ) f o r  e a c h  p h y s i c a l  l i n k . ,  M P L S  T E -
F R R  f o r  l i n k  p r o t e c t i o n

S V I  w i t h  E o M P L S  P W  x  c o n n e c t  +
P I M  S S M

C o r e  M P L S / I P  
I n t e r f a c e

A c c e s s  N o d e  S V I ,
I n t e r f a c e  w i t h
I P  u n i c a s t  a n d  m u l t i c a s t
c o n f i g u r a t i o n  f o r  T V / V O D  E d g e

M P L S / I P  A g g r e g a t i o n  N e t w o r k
a n y  p h y s i c a l  t o p o l o g y

E oM P L S  P W s w ith  T E -F R R  l ink  p rotec tion
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Q u al ity  o f  S erv ic e
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QOS Model - D ow n s t r ea m  
C en t r a li z ed T r i p le-P la y  a n d B u s i n es s  Ser v i c es

Ag g r e g a t i o n E d g e

A g g r eg a tio n N o de C o r e N o deA c c es s  N o de D is tr ib u tio n N o deC P E

R esid ent ia l

S T B

R *

R *

R *

P o int o f  R ep l ic a tio n

Ac c e ss

R *R *

B R A S  S h a p e d / P o l i c e d  R a t e  � D S L  t r a i n  r a t e  

P er ac c ess l ine D if f S erv /  
AT M  or I E E E  8 0 2 . 1 P  C O S

A g g r e g a t e
D i f f S e r v

B N G

VOD T V

Aggregate
D if f S erv

C o r e No d e

B NG

V o D  V o D  u c a s tu c a s t
I P T V  m c a s tI P T V  m c a s t

Per sub (PPPoE) H-Q O S
• Pa ren t  S h a p er
• C h i l d  D i f f serv   sc h ed ul er
• M a rk i n g  C O S
I PoE sessi on s c a n  on l y   be 
p ol i c ed  on  a g g reg a t e

S h ap ing
Q u eu ing &  
sc h edu l ing
M ark ing
P ol ic ing
S c h edu l ing
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QOS Model - U p s t r ea m  
C en t r a li z ed T r i p le-P la y  a n d B u s i n es s  Ser v i c es

C o r e No d e

B NG

Ag g r e g a t i o n E d g eAc c e ss
A g g r e g a t e
D i f f S e r v

O p tional  I ngress 
c l ass-b ased 
p ol ic ing and  
m ark ing

VOD T V
A g g r eg a tio n N o de C o r e N o deA c c es s  N o de D is tr ib u tio n N o de

B N G

Per sub 
(PPPoE/ I PoE)
I n g ress c l a ss 
ba sed  p ol i c i n g  
a n d  m a rk i n g

C P E

R esid ent ia l

S T B

T rust  C O S ,  m a rk  
D S C P,  M PL S  EX P

S h ap ing
Q u eu ing &  
sc h edu l ing
M ark ing
P ol ic ing
S c h edu l ing
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QOS Model - D ow n s t r ea m  
D i s t r i b u t ed B u s i n es s  L 2 / L 3  V P N  Ser v i c es

Ag g r eg a t i o n  No d e

Ag g r e g a t i o n E d g eAc c e ss

S h a p e d  R a t e  =  A c c e s s  L i n e  R a t e

Business

C o r p o r a t e

Per subsc ri ber serv i c e 
i n st a n c e,  h i era rc h i c a l  
O Q S  w i t h  p a ren t  
sh a p er a n d  c h i l d  
q ueui n g ,  p ol i c i n g  a n d  
m a rk i n g

A g g r e g a t e
D i f f S e r v

A g g r eg a tio n N o de C o r e N o deD is tr ib u tio n N o deC P E

A c c es s  Inter f a c e

D ef au l t c l ass b ased 
q u eu ing p ol ic y ,  to 
m inim iz e del ay  and 
j itter f or V oic e/ V ideo

A c c es s  N o de

S h ap ing
Q u eu ing &  
sc h edu l ing
M ark ing
P ol ic ing
S c h edu l ing
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QOS Model - U p s t r ea m  
D i s t r i b u t ed B u s i n es s  L 2 / L 3  V P N  Ser v i c es

Ag g r eg a t i o n  No d e

Ag g r e g a t i o n C o r eAc c e ss

Business

C o r p o r a t e

A g g r e g a t e
D i f f S e r v

A g g r eg a tio n N o de C o r e N o deA c c es s  N o de D is tr ib u tio n N o deC P E

A c c es s  Inter f a c e

Per subsc ri ber serv i c e 
i n st a n c e

I n g ress  p ol i c i n g
S erv i c e c l a ss a w a ren ess 

on  I n y o

S h ap ing
Q u eu ing &  
sc h edu l ing
M ark ing
P ol ic ing
S c h edu l ing

I ngress c l ass-
b ased p ol ic ing 
and  m ark ing p er 
su b sc rib er l ine
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r t P SV B R -r t
5 
o r  
7

5 a n d  7546E FR e s i d e n t i a l  V o i c e

W i M A XD S LD S L ,  E T T XE t h e r n e tM P L S / I PT r a f f i c  C l a s s

0

2
1

4

( 6)

802. 1P

U N IA c c e s sC o r e  / E d g e /  A g g r e g a t i o n

n r t P SV B R -n r t( 6)648A FC o n t r o l  P r o t o c o l s
N e t w o r k  M a n a g e m e n t

0

2
1

3
4
7

M P L S  E X P

U B R

V B R -n r t

V B R -n r t

A T M

B e s t  E f f o r t00B ER e s i d e n t i a l  H S I
B u s i n e s s  B e s t  E f f o r t  

n r t P S2 a n d  116
8A FB u s i n e s s  C r i t i c a l  I n  C o n t r a c t

B u s i n e s s  C r i t i c a l  O u t  o f  C o n t r a c t

N A

802. 16

24A FR e s i d e n t i a l  D -S e r v e r  V i d e o 4 a n d  332A FR e s i d e n t i a l  T V  a n d  V o D
56E FB u s i n e s s  R e a l -t i m e

D S C PP H B 802. 1P

D if f erentiated  S erv ic es Q O S  D o m ain
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V oD  C A C  ( C a ll/ St r ea m  A dm i s s i on  C on t r ol)
A g g r eg a t i on  N et w or k  D i f f s er v  R SV P

Interface VLAN 10
! D S LAM  tru nk ,  2 5 0M b  al l o cated  fo r Vo D ;  s tream  4 M b
i p  rs v p  b and w i d th  2 5 0000 4 000
i p  rs v p  l i s tener o u tb o u nd  rep l y  
i p  rs v p  d ata-p ack et cl as s i fi cati o n no ne

A g g r eg a tio n N o de
Interface G i g ab i tE th ernet 1/ 0/ 1. 1
! Ag g reg ati o n T ru nk ,  10G b  al l o cated  fo r Vo D ;  s tream  4 M b
i p  rs v p  b and w i d th  10000000 4 000
i p  rs v p  d ata-p ack et cl as s i fi cati o n no ne

D is tr ib u tio n N o de

Note: Diffserv-R S V P  for V oD C A C  a n d  R S V P -T E  for M P L S  F R R  a re m u tu a l l y  ex c l u sive

Large Scale
Ag g r e g a t i o n V o D  Serv ers  

an d  M i d d lew are
E f f i ci en t  
Ac c e ss

A g g r eg a tio n N o de

I PM PL S o r  I PD SL ,  Et h er n et

A c c es s  N o de D is tr ib u tio n N o de

I P U n i c a st  &  M ul t i c a st  PI M  S S M

1 .  S T B  H T T P  G E T ( U R L )  r e q u e s t s  Vo D s t r e a m  

2 .  R S VP  P A T H ,  Vo D s t r e a m  B W  3 .  R S VP  P A T H ,  Vo D s t r e a m  B W  

R S V P  R ec eiv er  C A C
R S V P  R ec eiv er  P r o x y C A C 4 .  R S VP  R E S V,  Vo D s t r e a m  B W

Ba nd w id t h  P o o lBa nd w id t h  P o o l

5 .  R S VP  R E S V,  Vo D s t r e a m  B W
6 .  H T T P  2 0 0  OK  ( R e s p o n s e  t o  S E T U P  ( U R L ) )
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Sec u r i t y  C on s i der a t i on s
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Carrier Ethernet – S ec u rity  M o d el
Identity A ddr es s  

M g m t
P o r ta l S u b s c r ib er  

D a ta b a s eM o nito r ing P o l ic y 
D ef initio nB il l ing

S er v ic e E x c h a ng e

C o r e Net w o r k
I P /  M PL S 

V o D

C o ntent N etw o r k

T V S I P

A g g r e g a t i o n  
N o d e

A g g r e g a t i o n  N e t w o r k
M P L S / I P

C a r r ier  E th er net A g g r eg a tio n

D S L  
A c c ess N o d e 

R e s i d e n t i a l  B N G

B u s i n e s s  M S E

A c c es s E dg e

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

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

A g g r e g a t i o n  
N o d e

A g g r e g a t i o n  
N o d e

E t h er net  
A c c ess N o d e

A g g r e g a t i o n  
N o d e

S T P  
E T T X  A c c ess 

R ing s

E t h er net  
A c c ess N o d e

W iM A X  

V o D

C o ntent N etw o r k

T V S I P

Business

C o r p o r a t e

Business

C o r p o r a t e

Business
C o r p o r a t e

R esid ent ia l

S T B

R esid ent ia l

S T B

R esid ent ia l

S T B

C entr a l iz ed M o del
• I P  U n ic a st / M u l tic a st / V R F  rou tin g
• No Netw ork  a w a ren ess for su b sc rib er session s
• P er V L A N M A C  L im itin g  ( P er E V C  in  fu tu re)
• V L A N-b a sed  A c c ess L ists
• DH C P  S n oop in g  /  DA I
• S p l it H oriz on

U ntr u s ted M o s tl y T r u s ted

C entr a l iz ed M o del
• S u b sc rib er session  a w a ren ess for P P P oE ,  I P  S ession
• A u th en tic a tion : P P P oE  or W eb  B a sed
• A u th oriz a tion : R a d iu s b a sed  on  U sern a m e,  DH C P  

O p tion  8 2
• I P  A d d ress M a n a g em en t: R A DI U S ,  DH C P

D is tr ib u ted M o del
• I P  U n ic a st / M u l tic a st / V R F  rou tin g
• No Netw ork  a w a ren ess for su b sc rib er session s
• P er V L A N M A C  L im itin g  ( P er E V C  in  fu tu re)
• V L A N-b a sed  A c c ess L ists
• DH C P  S n oop in g  /  DA I
• S p l it H oriz on

T r u st edD is tr ib u ted M o del
• S u b sc rib er session  a w a ren ess for P P P oE ,  I P  S ession
• A u th en tic a tion : P P P oE  or W eb  B a sed
• A u th oriz a tion : R A DI U S  b a sed  on  U sern a m e,  DH C P  

O p tion  8 2
• I P  A d d ress M a n a g em en t: R A DI U S ,  DH C P
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Common Security Recommendations
H o w  to  S ec u re the N etw o rk  A g ainst A ttac k s

M A C  F o r c e d  F o r w a r d i n g ,  V i r t u a l  
M A C s ,  D HC P  O p t i o n  8 2 ,  I G M P  

W h i t e l i s t

u R P F ,  i A C L s

C o P P ,  Ha r d w a r e -b a s e d  R a t e  
L i m i t e r s

P o r t  S e c u r i t y ,  S t o r m  C o n t r o l

M D 5  A u t h e n t i c a t i o n ,  R o u t e  F i l t e r s

D i s a b l e  u n u s e d  i n t e r f a c e s ,  V L A N  
P r u n i n g

T A C A C S + ,  R a d i u s ,  P a s s w o r d  
E n c r y p t i o n

I C M P  r e d i r e c t s ,  C D P ,  I P  S o u r c e  
R o u t i n g

Examples

D o S ,  C o l l a t e r a l  d a m a g eS e c u r e  R o u t i n g  I n f r a s t r u c t u r e

I P  s p o o f i n g ,  D o SP o l i c y  E n f o r c e m e n t

R e c o n n a i s s a n c e ,  M A C  s p o o f i n g ,   
T h e f t -o f -S e r v i c eD S L A M

D o S ,  C o l l a t e r a l  d a m a g eS e c u r e  S w i t c h i n g  
I n f r a s t r u c t u r e

D o S ,  C o l l a t e r a l  d a m a g eC o n t r o l  R e s o u r c e  E x h a u s t i o n

R e c o n n a i s s a n c e ,  D o SS e c u r e  P o r t s  a n d  I n t e r f a c e s

U n a u t h o r i z e d  a c c e s sC o n t r o l  D e v i c e  A c c e s s

R e c o n n a i s s a n c e ,  D o SD i s a b l e  U n n e c e s s a r y  S e r v i c e s

P r o t ec t s ag ai n st  t h r eat sL ead i n g  P r ac t i c e C at eg o r y
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EV C B rid g ing  F u nc tio ns
S p l it-H o riz o n F o rw ard ing

•M ultip le EF P s into one 
g lob al B rid g e Dom ain f or L 2  
b rid g ing
•Sp lit-horiz on op tion to 
enab le/ d isab le b rid g ing  
b etw een EF P s
•Sp lit-horiz on can b e 
enab led  and  d isab led  p er 
EF P
•Security  f eature to p revent 
d irect connectivity  at L 2

E F P s

Br id g e
D o m a in G r een

s p l i t -
h o r i z o n

s p l i t -
h o r i z o n

s p l i t -
h o r i z o n

Br id g e
D o m a in R E D

N O  s p l i t -
h o r i z o n
N O  s p l i t -
h o r i z o n
N O  s p l i t -
h o r i z o n

V PL S
Eo M PL S PW

Eo M PL S PW

B r idg ing  a m o ng  
E F P s ena b l ed

B r idg ing  a m o ng  E F P s
dis a b l ed,  i. e.  no  

c o nnec tiv ity a t L 2
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S y s tem  T es ting
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Carrier Ethernet S y stem  T est T o p o l o g y
( End  to  End  F u nc tio nal ity  T est B ed )

A c c e s s  N o d e s :
1  x  A L A  I S A M  7 3 0 2  DS L A M
1  x  U T S  A N -2 0 0 0  DS L A M  
2  x  R e d m a x A N -1 0 0 U
3  x  C a t a l y s t  4 9 4 8
3  x  M E  3 4 0 0

A g g r e g a t i o n / Di s t r i b u t i o n  N o d e s :
4  x  C i s c o  7 6 0 9  

• R S P 7 2 0 / S U P 7 2 0 -3 B X L
• E S M  2 x 1 0 G E / S I P -6 0 0
• E S M  2 0 x G E / S I P -4 0 0

E d g e :
2  x  C i s c o  1 0 0 0 8  ( B N G )

• P R E 3
• H H -G E

2  x  C i s c o  1 2 4 1 0  ( M S E )
• P R P 2
• S I P -6 0 1 / 1 0 G  S P A
• S I P -6 0 0 / 1 0 G  S P A

C o r e :
2  x  C R S -1  ( C o r e )

• 8 x 1 0  G E  L C
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I P  N G N  Carrier Ethernet - S c al ab il ity

Large Scale
Ag g r e g a t i o n

I n t elli gen t
E d g e M u lt i s erv i ce

C o r e
E f f i ci en t  
Ac c e ss

A g g r eg a tio n N o de
M S E

P P P ,  I P ,  M P L S M P L SM P L S /  I PD SL ,  E t h e r n e t

A c c es s  N o de

B N G

D is tr ib u tio n N o de

A g g r e g a t i o n  N e t w o r k  S c a l a b i l i t y  

2 5 6 kI PV 4  M rout es
1 MI Pv 4  rout es
6 0 0 / 1 0 k  HE/ M i d  p oi n t sT E t un n el s

8 0 kM A C  p er sy st em
4 kS V I s p er sy st em

1 KPol i c ers/  L i n e c a rd
1 2 8 kA R Ps p er sy st em

1 kV R F s

1 6 kQ ueues/  L i n e c a rd
4 KB ri d g e D om a i n s p er S y st em
2 kEV C  w i t h  H-Q O S  p er l i n e 

c a rd

1 6 KEV C  w i t h  H-Q O S  p er 
sy st em

1 2 0EV C  p er B ri d g e D om a i n
1 6 KEV C  p er S y st em
1 6 KEV C  p er L i n e c a rd
4 KEV C  p er Port

B N G  S c a l a b i l i t y

1 MI Pv 4  R out es 
4 kV R F s
4 k  w i t h out  C PU  i m p a c tL I  T a [ s
2 0 0  c p sR A D I U S  a ut h ori z a t i on
1 6 kL 2 T P t un n el s
4 0 kI S G  PPPoE/ I P sessi on s
3 2 k  (sy st em  a n d  c a rd )Q i n Q  I n t erf a c es
3 2 k8 0 2 . 1 q  i n t erf a c es

M S E  S c a l a b i l i t y

2 5 0 0 0I Pv 4  m rp ut es

2 0 0 0 / 3 0 0 0 0T E t un n el s
1 MI PV 4  rout es

1 2 8 kA R Ps /  S y st em
2 5 6 kM A C s /  S y st em  

4 0 0 0V R F s

Pol i c ers /  C a rd
8 0 0 0Q ueues /  C a rd
4 0 0 0B ri d g e D om a i n s/  S y st em
1 0 0 0 -2 0 0 0H-Q O S  p ol i c es /  C a rd
4 0 0 0H-Q O S  p ol i c i es / S y st em
4 0 0 0S ub i n t erf a c e / S y st em
4 0 0 0S ub i n t erf a c es/  C a rd
2 0 0 0S ub i n t erf a c es/  Port



© 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 49

http://w w w . l i g htr e a d i n g . c o m /d o c u m e n t. a s p? d o c _ i d = 1 2 6 1 7 3

J U N E  1 4 ,  2 0 0 7  - T he  f i r s t i n d e pe n d e n t te s t o f  C i s c o ' s  I P T V  
i n f r a s tr u c tu r e
*  1  m i l l i o n  po te n ti a l  u s e r s
*  S c a l i n g ,  Q O S ,  r e s i l i e n c e
*  W ha t m a k e s  I P T V  s o  to u g h?

R ep or t s :  E X C L U SI V E ! T es t i n g  C i s c o' s  I P T V  I n f r a s t r u c t u r e

C o n d u c te d  b y  E A N T C  ( E u r o p e a n  A d v a n c e d  N e t w o r k i n g  T e s t  C e n t e r  A G )
• n o t pa i d  b y  C i s c o
• b a s e d  o n  a  m o c k  R F P
• 1  P o P  te s te d  
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End to End Setup

C is c o  C R S -1 -1C is c o  C R S -1-2

C is c o  7 6 0 9  u P E 2
C is c o  7 6 0 9  u P E 1

C is c o  7 6 0 6  nP E ii C is c o  7 6 0 6  nP E 1

C is c o  7 6 0 9  nP E 3 C is c o  7 6 0 9  nP E 2

10  L a r g e B u s ines s
C u s to m er s

10  L a r g e B u s ines s
C u s to m er s6 0  D S L A M S 6 0  D S L A M S

Inter netInter net

V o D  
S o u r c es

P o P /  A g g r eg a tio n
netw o r k

1 0 G i g a b i t  E t h e r n e t
G i g a b i t  E t h e r n e t

D a ta  C enter

IP T V
S o u r c e 2

IP T V
S o u r c e 1VVVV

V o IP  
G a tew a y

3 0 , 0 0 0  c u s t o m e r s  p e r  7 6 0 0
- 2 7 , 0 0 0  r e s i d e n t i a l
- 3 , 0 0 0  b u s i n e s s
4 , 3 0 0  V o I P  c o n v e r s a t i o n s
2 2 0  T V  c h a n n l e s ( S D ,  HD )
- r e p l i c a t i o n  t o  a l l  6 0  p o r t s
3 , 2 0 0  V o D  s t r e a m s  ( S D ,  HD )
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Co nc l u s io n
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C onc l us i on
C a r r i e r  E the r n e t T e c hn o l o g y

• B r i n g i n g  E t h e r n e t  a t  A T M / S D H  l e v e l  f r o m  o p e r a t i o n a l  p o i n t  o f  v i e w
• C i s c o  7 6 0 0  i s  t h e  f l a g s h i p  p l a t f o r m

E S 2 0  a n d  S I P -4 0 0  l i n e c a r d s
• E V C  i n f r a s t r u c t u r e  t o  m e e t  S P  n e e d s
• v a r i o u s  f u n c t i o n s  a t  v a r i o u s  n e t w o r k  p l a c e s

M P L S  r o l e  i n  the  M e tr o  
• L 2  b u s  ( P s e u d o w i r e s )  a n d  L 3  b u s  ( I P  r o u t i n g )
• b a c k h a u l  f o r  L 3  V P N  a n d  H -V P L S  s e r v i c e s

I n te r n e t S e r v i c e  a n d  D e e p P a c k e t I n s pe c ti o n
• B R A S  e l e m e n t  f u n c t i o n  i s  b l u r r i n g
• I P  S e s s i o n s  a n d  d i s t r i b u t e d  I S G  ( I n t e l l i g e n t  S e r v i c e s  G a t e w a y )

B u s i n e s s  S e r v i c e s  E d g e
• N e w  S e r v i c e s  – N e t w o r k  S c a l a b i l i t y  a n d  O p e r a b i l i t y
• I m p o r t a n c e  o f  H -Q o S
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C i s c o 7 6 0 0  C us tom er s  &  D epl oy m ents

2007 North American & 
W orl d w id e E thernet 
E q u ip ment L ead ers hip  
of  the Y ear Aw ard

2006  I E C  
I nf ov is ion

Aw ard  V id eo 
C AC  

C is c o  C o nf identia l

Over 50,000 systems Over 50,000 systems 
d ep l o yed   to d a yd ep l o yed   to d a y C is co 76 00 ex cel s  in the 

E nd -to-E nd  I P T V  
Architectu re T es t  

( 1 M  u s ers  s cal ab il ity )
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N e z a b o r a v i te d a s e  pr i j a v i te n a C i s c o  N e tw o r k e r s 2 0 0 8 !
http://w w w . c i s c o . c o m /w e b /e u r o pe /c i s c o -

n e tw o r k e r s /2 0 0 8 /i n d e x . htm l


