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Agenda

Carrier Ethernet Design
• w h a t  i s  C a r r i e r  E t h e r n e t ?
• h i s t o r y ,  p r e s e n c e ,  f u t u r e
• s e r v i c e  e d g e

Carrier Ethernet hard w are – Cisc o  7 6 0 0
• w h a t  i s  s o  d i f f e r e n t  o n  E S  c a r d s ?
• e x i s t i n g  a n d  f u t u r e  h a r d w a r e
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W h at  i s  C ar r i er  E t h er net ?
Making LAN Ethernet suitable for replacing ATM/SDH

� Scalability
– 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 e liability
– 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 yn am ic s ig n alin g
– D L D P -s e t  p s e u d o w i r e s  ( P V C  v s .  S V C )

� Se r v ice  M an ag e m e n t
– O A M  t o  P r o v i s i o n ,  M o n i t o r ,  D i a g n o s e  a n d  R e s o l v e  I s s u e s

� Stan d ar d iz e d  Se r v ice s
– 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  s t a n d a r d  R e s i 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  s t a n d a r d  B u s i n e s s  I P  V P N  ( i n c .  H -Q o S )
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R esid entia l  S erv ic es A rc hitec tu reR esid entia l  S erv ic es A rc hitec tu reR esid entia l  S erv ic es A rc hitec tu re

Access Node UNI and  connectivity models:
• Non T r u nk  UNI,  N:1  V L AN
• T r u nk  ( M u lti V C )  UNI,  N:1  S er vice V L AN
• T r u nk  ( M u lti V C )  UNI,  1 :1  Inter net Access V L AN
T h ese models ar e th e b ase line in T R -1 0 1  and 
p r esent in ex isting  Access Nodes imp lementations

Large Scale
Ag g r e g 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  
Ac c e s s

U-P E  No de
B NG

P P P ,  I P ,  M P L S M P L SM P L S  /  I PD S L ,  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 P L S  P seu d o w i r e
HS I,  V o IP

A c c es s  No de

N: 1  V L A N m o del

B NG

N-P E  No de

P IM  and IG P  contr ol p lane
IP  u nicast/ mu lticast  data p lane

Eo M P L S  P W
HS I IP  s er v ic e s u b net

3 P 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 No de

E th er net UNI

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  data p lane

V oD  contr ol p lane: L D P ,  R S V P -T E
T V  contr ol p lane: P IM ,  2 nd IG P3 P l a y IP  s er v ic e s u b net

� � �� � �� � � � �

	�
� 
�� 
 
 ���

M P L S  N N I

L 2 Ag g r e g a t i o n

L 3  Ag g r e g a t i o n
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P or t,  1 Q ,  Q InQ
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Q :  W h i c h  S er v i c es E d g e t o p u t  w h er e? ?
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Q :  W h i c h  S er v i c es E d g e t o p u t  w h er e? ?
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T h e ol d  C en t r a l i z ed  E d g e d oes n ot  h a v e t o b e i n  ev er y  P oP !
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Agenda

Carrier Ethernet Design
• w h a t  i s  C a r r i e r  E t h e r n e t ?
• h i s t o r y ,  p r e s e n c e ,  f u t u r e
• s e r v i c e  e d g e

Carrier Ethernet hard w are – Cisc o  7 6 0 0
• w h a t  i s  s o  d i f f e r e n t  a t  E S  c a r d s ?
• e x i s t i n g  a n d  f u t u r e  h a r d w a r e
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C i s c o  C ar r i er  E t h er net  P o r t f o l i o

C i sc o 7 6 0 0 – C a r r i e r  Et h e r n e t  A g g r e g a t i o n

C i sc o X R 12 0 0 0 – M u l t i s e r v i c e  Ed g e

C i sc o C R S -1 – I P  N G N  C o r e

ES R  10 0 0 0 – C e n t r a l i z e d  B R A S
A S R  10 0 0 – D i s t r i b u t e d  B R A S

O N S  15 0 0 0 – Et h e r n e t  D W D M  M S T P

C a rri er Ethernet A c c ess
- C a t a l y s t  M E3 4 0 0 ,  M E4 5 / 4 9 0 0  – I EEE L 2  
- C a t a l y s t  M E3 7 5 0 ,  M E6 5 0 0  – M P L S
- C a t a l y s t  4 5 0 0  – E-F T T H
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C i s c o  7 6 0 0  S er i es  
F l a g s h i p  C a r r i e r  E t h e r n e t  P l a t f o r m

~ 7 0 , 0 0 0  C i s c o  7 6 0 0  U n i t s  D e p l o y e d  N e t w o r k s  T o d a y~ 7 0 , 0 0 0  C i s c o  7 6 0 0  U n i t s  D e p l o y e d  N e t w o r k s  T o d a y

•• C i s c o  7 6 0 0  a l o n e  $ 1 . 1 5 B  F Y 0 8 !
• N e a r l y  2 5 K  s y s t e m s  p e r  y e a r
• E S 4 0 :  m a j o r  h a r d w a r e  u p g r a d e  i n Q 1  2 0 0 9
• 1 . 6 %  m a r k e t s h a r e g a i n  i n  H 1
• e x p e c t e d  l i f e t i m e  1 5 +  y e a r s  ( 2 0 1 6 + )
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C a r r i e r  E t h e r n e t  F e a t u r e s
• U p  to 4 K  V L A N ’s
• I P ,  I P  Mu l ti c a st,  MP L S  V P N
• I P v 6 ,  I P v 6  Mu l ti c a st,  6 P E,  6 V P E
• U p  to 4 K  MP L S  p seu d ow i res
• U p  to 1K  MP L S  V P N ’s
• E-O A M
• P er-P ort Q oS

X 6724/ 48-SF P  
24 or 48-p ort G E

X 6724/ 48-T X
24 or 48p ort 10 / 10 0 / 10 0 0

7 6 0 0 : H igh-D ensity  E thernet M od u l es

C a t a l y s t  6 5 0 0  c o m p a t i b l e
• c om p l ete C a m p u s a nd  L A N  f ea tu res set

X 670 8-10 G E
8-p ort 10 G E X 2

X 670 4-10 G E
4-p ort 10 G E X EN P AK
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C a r r i e r  E t h e r n e t  F e a t u r e s
•U p  to 3 2 k  EV C s p er sy stem  ( 16 k  p er c a rd )
•U p  to 3 2 K  P seu d ow i res ( 16 k  p er c a rd )
•Mu l ti p oi nt V P L S &  H-V P L S
•E-O A M a nd  MP L S  O A M i nterw ork i ng
•F l ex i b l e V L A N tra nsl a ti on 
•Hi era rc hi c a l  Q O S a nd  p er-V L A N sha p i ng  
( 16 K ,  resp .  3 2 K  q u eu es)

P r i c i n g  d i f f e r e n c e ?
• X 6 7 2 4  L A N  c a rd  =  $ 15 , 0 0 0  G P L
• ES 2 0 -G E c a rd  =  $ 4 0 , 0 0 0  G P L

3-P la y only p ric ing sc h eme ( L 2 M P L S +  L 3 IP T V )
• ES 2 0 -A D V I P -L I C  =  a d d i ti ona l  $ 4 0 , 0 0 0  G P L

Business V P N p ric ing sc h eme ( V R F s, M V P N , IP v 6)

ES20  – 2-p ort 10 G E

ES20  – 20 -p ort G E

7 6 0 0 : E thernet S erv ic e M od u l es

SIP -40 0  – 4x  SP A
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Cisco Carrier Ethernet Evolution
ES20+ and ES40 linecards (Q1 CY09)

� Ca rrier Eth ernet Conv ergenc e w ith  Sc a le:
L 2 &  L 3  Et h e r n e t  s e r v i c e s  t o  40  G b p s

( b u s i n e s s  a n d  r e s i d e n t i a l  c o e x i s t e n c e )
Su p p o r t  f o r  f u l l  s u i t e  o f  L 2+ L 3  f e a t u r e s :

H-Q o S:  1 28 k  q u e u e s  w i t h  5 -l e v e l  
h i e r a r c h y  c a p a b l e  h a r d w a r e

M P L S:  Eo M P L S,  H-V P L S,  25 47  V P N
Na t i v e  Et h e r n e t :  8 0 2. 1 a d ,  8 0 2. 1 a h  
( M AC -i n -M AC ) ,  V L AN t r a n s l a t i o n

E-O AM :  8 0 2. 1 a g  ( C C M i n  h a r d w a r e ) ,  
8 0 2. 3 a h ,  E-L M I ,  I P  SL A

V i d m o n – I n l i n e  V i d e o  St r e a m  M o n i t o r i n g

� P rod uc t d eta ils
2-p o r t  1 0 G E &  20 -p o r t  G E
4-p o r t  1 0 G E &  40 -p o r t  G E
C o m b o  C a r d s

I n t el l i g en t  S u b sc r i b er  S er v i c esI n t el l i g en t  S u b sc r i b er  S er v i c es
H-Q O SH-Q O SV i d eoV i d eo8 0 2 . 1a h8 0 2 . 1a h I S GI S G

ES 2 0 +

ES 4 0
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C i s c o  7 6 0 9 -S

P r el i m i nar y  P o w er  C o ns u m p t i o n – E S 4 0  i s  G r een!
1 6 0 G B

7 6 0 9 -S
6 0 0 0 w  m a x

7 6 0 9 -S
6 0 0 0 w  m a x

Sl o t  1 ES40 -G E 420 w ES20 -G E 3 40 w

Sl o t  2 ES40 -G E 420 w ES20 -G E 3 40 w

Sl o t  3 ES20 -G E 3 40 w

Sl o t  4 ES20 -G E 3 40 w

Sl o t  5 RSP 7 20 -3 C 3 40 w RSP 7 20 -3 C 3 40 w

Sl o t  6 RSP 7 20 -3 C 3 40 w RSP 7 20 -3 C 3 40 w

Sl o t  7 ES40 -1 0 G 40 0 w ES20 -1 0 G 3 40 w

Sl o t  8 ES20 -1 0 G 3 40 w

Sl o t  9

D u a l  F a n  t r a y 48 0 w D u a l  F a n  t r a y 48 0 w
T o t a l  p o w er  
r eq u i r ed

2, 40 0 w 3 , 20 0 w ES 4 0  i s  ~ 8 0 0 w  G r e e n e r
W i t h  D o u b l e  P e r f o r m a n c e

ES+  3 8 %  l e s s  p e r  
G E &  4 1 %  l e s s  p e r  
1 0 G E t h a n  ES2 0
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N ew  sp ec ia l iz ed  C a rrier E thernet 
p l a tforms a re c oming!

C i s c o  7 6 0 0
- h ar d w ar e :  E S20 ,  SI P -4 0 0 ,  E S20 + ,  E S4 0  
- s o f tw ar e :  I O S 1 2. 2SR

C a t a l y s t  ME 4 5 0 0
- h ar d w ar e :  all m o d u le s  w /  M e tr o  Su p
- s o f tw ar e :  I O S 1 2. 2X O

C i s c o  AS R  9 0 0 0
- h ar d w ar e :  all m o d u le s  
- s o f tw ar e :  I O S X R  3. 7

Q 1  C Y 0 9 :

E x i s t i n g :
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C onc l u sion
1 .  C ar r ie r  E th e r n e t T e ch n o lo g y

• B r i n g i n g  E t h e r n e t  a t  A T M  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
• U s e s  M P L S ,  u s e s  b o t h  L 2  ( E t h e r n e t )  a n d  L 3  ( I P )  e l e m e n t s

3.  C ar r ie r  E th e r n e t H ar d w ar e  
• 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 l i n e c a r d s

2.  N e tw o r k  A r ch ite ctu r e s  
• c e n t r a l  e d g e  v s .  d i s t r i b u t e d  e d g e  d e s i g n s
• F l e x i b l e  S e r v i c e  E d g e – r e d u c i n g  t h e  c o m p l e x i t y  a n d  c o s t
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