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I P + E th e rne tI P + E th e rne t
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I P  N G N  C ar r i er  Et h er net  4 . 5
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I P  N G N  C ar r i er  Et h er net  
S erv ice-O ptim iz ed Tra ns port V s .  O ne S iz e F its  Al l
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B NG
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L 2  V P NL 2  V P N
L 3  V P NL 3  V P N

R A N B a c k h a u l
�L1  C E S  o v e r  P a c k e t
� P e r  S e r v i c e  Q o S
� D i s t r i b u t i o n  o f  C l o c k B SCB SC

H S I
V o D

B r o a d c a s t  T V
B u s i n e s s  V P N
R A N  B a c k h a u l



© 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 15
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H S I  I m p l em ent at i o n C o ns t r u c t

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

�� �� � � � �
802.1Q Range [11,1011]

802.1Q Range [1,1011]

802.1Q 10

802.1Q 10

B r i d g e  D o m a i n  10 0 0

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

Qi nQ [[100, 200,…], any ]
HSI IP/PPPo E

IPo E T V ,  V o D

HSI IP/PPPo E

IPo E T V ,  V o D

In g r e s s  
PU SH T A G  1 0 0  s y m m e t r i c

In g r e s s
PU SH T A G  2 0 0  s y m m e t r i c

* SV I;  w i t h  a  B D  
M A C  l e a r n i n g  
d i s a b l e d

R e s id e nt ial  
Se rv ice s

Key Take Away
� EVC  I n f r a st r u c t u r e
� Eo M PL S PW ,  S i n g l e  PW  p e r  A G G  n o d e
� S e l e c t i v e  Q i Q
� C o n v e r g e d  a r c h i t e c t u r e  f o r  r e si d e n t i a l  a n d  b u si n e ss se r v i c e s
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B r o adc as t  T V  S er v i c e C o ns t r u c t
N on-S top Ethernet S erv ice
� Multicast and U nicast C o ntr o l P lane s 
r un se p ar ate  r o uting  to p o lo g y  

M T R  o r  se p a r a t e  I G P
� Multicast D ata P lane  o v e r  P W s w ith  
MP L S  T E -F R R  link  p r o te ctio n

L i n k  f a i l u r e  h a s n o  i m p a c t  
o n  t h e  PI M  c o n t r o l  p l a n e
D a t a  Pl a n e  f a st  
r e -c o n v e r g e n c e  ( < 5 0 m s)

� A g g N o de  f ailur e s addr e sse d 
b y  P I M f ast co nv e r g e nce

S h o u l d  c o n v e r g e  i n  l e ss t h a n  
3 0 0  m s w i t h  5 0 0  g r o u p s

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

MPLS/IP Aggregation 
N etw ork

E o M P L S P W s w i t h  
T E -F R R  l i n k  p r o t e c t i o n

�� �� � � � �

2 n d I G P ,  P I M -S S M  r o u t i n g
M P L S  T E -F R R  p r o t e c t e d  P W
S V I  w i t h  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 ss N o d e  S V I ,  I P  u n i c a st  
a n d  m u l t i c a st  e n a b l e d

R e s id e nt ial  
Se rv ice s
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L 3  V P N  S er v i c e C o ns t r u c t

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

802.1Q 10

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

In g r e s s
PU SH T A G  3 0 0  s y m m e t r i c

V RF

�� �� � � � �

Qi nQ [3 00, any ]
V R F

R F C 2 5 4 7 b i s ( U n i ca st &  
M u l t i ca st )  M P L S V P N

V L A N  Range/
E-L i nes  o n t h e A c c es s  N o d e 

B u s ine s s  
Se rv ice s

Key Take Away
� EVC  I n f r a st r u c t u r e
� Eo M PL S PW  p e r  b u si n e ss c u st o m e r  ( 1 : 1  VL A N M a p )
� C e n t r a l i z e d  o r  d i st r i b u t e d  M S E
� C o n v e r g e d  a r c h i t e c t u r e  f o r  r e si d e n t i a l  a n d  b u si n e ss se r v i c e s



© 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 19

E-L i ne S er v i c e C o ns t r u c t

Ag g r eg a t i o n C o r e/ M SED SL / Et h er n et
Access 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

�� � � � � � � PW
S w i t c h

P o r t /  V L A N  Range
E-L i nes  o n t h e A c c es s  N o d e 

In g r e s s
PU SH T A G  3 0 0  s y m m e t r i c

�� �� � � � �

Qi nQ [3 00, any ]

P o r t , V L A N , V L A N  r ange

P o r t , V L A N , V L A N  r ange

P o r t , V L A N , V L A N  r ange
Lo c a l

c o n n e c t
In g r e s s  PO P T A G  s y m m e t r i cR e l a y  Se r v i c e s
In g r e s s  PO P T A G  s y m m e t r i c

Key Take Away
� EVC  I n f r a st r u c t u r e
� M u l t i p l e  f l a v o r s o f  p o i n t -t o -p o i n t  se r v i c e  i n st a n c e  ( Po r t ,  VL A N,  r a n g e ,  Q i Q )
� Eo M PL S PW  p e r  se r v i c e  i n st a n c e  o r  a c c e ss n o d e
� C o n v e r g e d  a r c h i t e c t u r e  f o r  r e si d e n t i a l  a n d  b u si n e ss se r v i c e s

B u s ine s s  
Se rv ice s
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E-L AN  S er v i c e C o ns t r u c t

P o r t , V L A N

�� �� � � � �
V F I

P o r t , V L A N

V F I

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

R e l a y  Se r v i c e s :
In g r e s s  PO P T A G  s y m m e t r i c

B r i d ge d o m ai n 100

P o r t / V L A N  Range
E-L i nes  o n t h e A c c es s  N o d e 

In g r e s s
PU SH T A G  3 0 0  s y m m e t r i c

�� �� � � � � [3 00, any ]
Qi nQ

Q i n Q / Q i n A n y s u b i n t e r f a c e

Key Take Away
� EVC  I n f r a st r u c t u r e
� O n l y  u se -c a se  f o r  H -VPL S  c o n st r u c t
� VF I  I m p l e m e n t e d  e i t h e r  i n  t h e  d i st r i b u t i o n  n o d e  o r  t h e  M S E
� C o n v e r g e d  a r c h i t e c t u r e  f o r  r e si d e n t i a l  a n d  b u si n e ss se r v i c e s

B u s ine s s  
Se rv ice s

Ag g r eg a t i o n C o r e/ M SED SL / Et h er n et
Access D i st r i b u t i o n
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IP NGN Carrier Ethernet 
A c c es s  — E-F T T H
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ETTx
Et h e r n e t  To  Th e  H o m e / B u s i n e s s

Objective of bringing Ethernet in the Objective of bringing Ethernet in the 
F irs t M il e to d el iver  F irs t M il e to d el iver  D a ta ,  V oice,  D a ta ,  V oice,  

V id eo ( trip l e p l a y )V id eo ( trip l e p l a y ) over a  s im p l e a nd  over a  s im p l e a nd  
inex p ens ive inex p ens ive EthernetEthernet netw ork .netw ork .

T he u niq u e a s p ect of this  s ol u tion is  T he u niq u e a s p ect of this  s ol u tion is  
the u s e of Ethernet a s  a  m ea ns  to the u s e of Ethernet a s  a  m ea ns  to 

p rovid e p rovid e 1 0 / 1 0 0 / 1 0 0 0  M bp s  1 0 / 1 0 0 / 1 0 0 0  M bp s  
S y m m etric,  cos t efficient,  a cces s  S y m m etric,  cos t efficient,  a cces s  
d irectl yd irectl y to hom es  a nd  bu s ines s esto hom es  a nd  bu s ines s es
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ET T x :  
t w o  i m p o r t ant  m ar k et s
� Ethernet to the Business (ETTB)

Applications: LAN interconnection, Internet access, Remote 
access
E nd  C u stomer need s more th an E 1
Req u ires S LA’s and  Q oS

� Ethernet to the S ub sc rib er /  H om e (ETTS )
Applications: Internet access, T elew ork ing , G aming , V id eo, 
V oice
C omplementary  to D S L/ cab le 
Inclu d es E th ernet to th e S u b scrib er ( E T T S ) , and  mix ed  
resid ential/ S M B  env ironments
Low  cost per U NI is critical
1 0 0 ,0 0 0 s of  cu stomers in a metro netw ork
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T w o  Ac c es s  O p t i o ns :
L ay er  2  R i ngs  and L ay er  2  S t ar

L 3  C ore

La
ye
r 3

La
ye
r 2

La
ye
r 2

U-PE

N-PE

N-PE

U-PE



© 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 25

H ig h Av a il a b il ity
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B a s el ine N etw ork  A va il a bil ity  M echa nis m

Large Scale
Aggregation

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

C ore
E f f i ci en t  
Ac c ess

A ggr e ga t io n N o d e
M S E

P P P ,  I P ,  M P L S M P L SM P L S  /  I PD S L ,  Eth ernet

A c c e s s  N o d e

BN G

D is t r ib u t io n N o d e

I P  S er v i c es :
• F as t  I GP/B F D  co nv e rge nce
• M u l t icas t  F as t  C o nv e rge nce

M P L S  S er v i c es :
• Ps e u d o w ire  re d u nd ancy  
• M PL S TE -F R R  L ink and  No d e  p ro t e ct io n w it h  I P s e rv ice s ,  PW /V PL S PW  t u nne l
s e l e ct io n

M PL S/I P Se rv ice s  u s e  a co m b inat io n o f  M PL S TE -F R R  and  f as t  I GP/PI M  co nv e rge nce
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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Q u a l ity  of S erv ice



© 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 28

V o i c e an d  V i d eo  t r af f i c  U t i l i z e P er -S er v i c e 
D i f f -S er v  Q o S  M o d el  i n  Ac c es s ,  Ag g r eg at i o n  an d  C o r e

C o n s u m er  an d  B u s i n es s  Tr af f i c  U t i l i z e P er -S u b s c r i b er  o r  P er  S er v i c e 
Q o S  M o d el  i n  Ac c es s ,  Ag g r eg at i o n  an d  C o r e

B u s i n e s s
C o r p o r a t e

R e s i d e n t i a l

S T B

B u s i n e s s
C o r p o r a t e

B u s i n e s s
C o r p o r a t e S I P

DSL 
A c c e s s  N o d e

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

BR A S

M P L S  P E

S C 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

Core Network
I P / M P L S  

V o D

C o n t en t  Net w o r k

T V

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

SiSi

SiSi

SiSi

SiSi

SiSi

E t h e r n e t  A c c e s s  
N o d e A g g reg a ti on  Network

M P L S ,  E th ern et,  I P

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

Ac c ess L 2 / 3  Ed ge

A c c e s s  N o d e

I d e n t i t y A d d r e s s  
M g m t

P o r t a l Su b s c r i b e r  
Da t a b a s e

M o n i t o r i n g P o l i c y  
De f i n i t i o n

B i l l i n g

P o lic y  C o nt r o l P la ne  ( P e r  Su b s c r i b e r )

I n tern et

B u s i n e s s

C o r p o r a t e

Q O S  Ar c h i t ec t u r e D i r ec t i o n
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rtPSV B R -rt
5 
o r 
7

5 a n d  7
546E FR e s i d e n ti a l  V o i c e

W i M A XD SLD SL ,  E T T XE th e rn e tM PL S/ I PTraffic Class

0

2
1

4

( 6)

802. 1P

U N IA c c e s sC o re  / E d g e /  A g g re g a ti o n

n rtPSV B R -n rt( 6)648A FC o n tro l  Pro to c o l s
N e tw o rk  M a n a g e m e n t

0

2
1

3
4
7

M PL S E X P

U B R

V B R -n rt

V B R -n rt

A T M

B e s t E f f o rt00B ER e s i d e n ti a l  H SI
B u s i n e s s  B e s t E f f o rt 

n rtPS2 a n d  116
8A FB u s i n e s s  C ri ti c a l  I n  C o n tra c t

B u s i n e s s  C ri ti c a l  O u t o f  C o n tra c t

N A

802. 16

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

D SC PPH B 802. 1P

D ifferentia ted  S ervices  Q OS  D om a in
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O p eratio ns ,  A d m inis tratio n,  and  
M aintenanc e ( O A M )
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Et h er net  O AM  – P r o b l em  T ax o no m y
F au l t  M an ag em en t

F au l t d etec tion
F au l t v erif ic ation 
F au l t isol ation
F au l t rec ov ery
F au l t notif ic ation

C o n f i g u r at i o n  M an ag em en t
S erv ic e P rov isioning

P er f o r m an c e M an ag em en t
F ram e l oss m easu rem ent 
D el ay  m easu rem ent 
D el ay  v ariation m easu rem ent 
Av ail ab il ity  m easu rem ent

Carrier
E t h ern et
S erv ic es
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Et h er net  O AM  – T h e B u i l di ng B l o c k s

� I EEE 8 0 2 . 1 ag:  C onnec tiv ity  F au l t M anagem ent ( C F M )
� I T U -T  Y . 1 7 3 1 :  O AM  f u nc tions and  m ec h anism s f or Eth ernet b ased  netw ork s 
� I EEE 8 0 2 . 3 ah :  Eth ernet L ink  O AM  ( EF M  O AM )
� M EF  E-L M I :  Eth ernet L oc al  M anagem ent I nterf ac e
� C isc o I P  S L A’s:  P erf orm anc e M anagem ent u sing I P ,  C F M  and  Y . 1 7 3 1  M ec h anism s

��� ��� � � �	� 
� �

��� 
�� � � ��� 
� �� �� ��� � � �� ��� 
� �

� � ���
�� �

� �  "!
#$ %

& ' ( !
) * # ) + ,- . /

0 1 2 3 4 -

Fault
M an ag e m e n tFault

M an ag e m e n t
P e r f o r m an c e
M an ag e m e n tP e r f o r m an c e

M an ag e m e n t

C o n f i g ur ati o n
M an ag e m e n tC o n f i g ur ati o n

M an ag e m e n t
C o nf igu r a t io n
M a na ge m e ntC o nf igu r a t io n
M a na ge m e nt

Fault
M an ag e m e n tFault

M an ag e m e n t
P e r f o r m an c e
M an ag e m e n tP e r f o r m an c e

M an ag e m e n t

C o n f i g ur ati o n
M an ag e m e n tC o n f i g ur ati o n

M an ag e m e n t

P e r f o r m a nc e
M a na ge m e ntP e r f o r m a nc e
M a na ge m e nt

Fault
M an ag e m e n tFault

M an ag e m e n t
P e r f o r m an c e
M an ag e m e n tP e r f o r m an c e

M an ag e m e n t

C o n f i g ur ati o n
M an ag e m e n tC o n f i g ur ati o n

M an ag e m e n t

F a u lt
M a na ge m e ntF a u lt
M a na ge m e nt
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U-P E  A

U-P E  B U-P E  C

N-P E  3

N-P E  4
N-P E  2

N-P E  1
C u s t o m e r
E q u i p m e n t

C E

C E C E

E t h e r n e t  UNI

SP Network

P W

A c c es s C ore

C E
U-P E  D

E t h e r n e t  UNI

M P L S

M P L S
S O NE T / S D H

Na t i v e
E t h e r n e t

CFMCFM

8 0 2 . 3 a h8 0 2 . 3 a h

E-L MIE-L MI

CFMCFM CFMCFM

� C h o ice  o f  p r o to co ls,  th e ir  lo cality  &  sp an o f  o p e r atio n v ar ie s w ith  ne tw o r k  to p o lo g y  &  se r v ice s – m any  v ar iatio ns p o ssib le
� R e str ictio ns ( inh e r e nt to  p r o to co l de f initio ns) :

E-L M I  o n  U NI  ( u PE t o  C E)
8 0 2 . 3 a h  o n  p t -t o -p t  ( e m u l a t e d  o k ) 8 0 2 . 3  PH Y
C F M /Y . 1 7 3 1  r e q u i r e  Et h e r n e t  M A C  L a y e r  a w a r e n e ss 

8 0 2 . 3 a h8 0 2 . 3 a h

Et h er net  O AM  – W h er e t h ey  p l ay
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B u s ines s  V P N  S ervices :  C u s tom er V iew
� B u s ines s  Ethernet 

• E nd-to -e nd E th e r ne t so lutio n,  including  I S R
• 8 0 2 . 1 ag ,  8 0 2 . 3 ah  f o r  E th e r ne t S L A s
• A uto -p r o v isio n w /E -L MI  f o r  tim e  to  se r v ice
• O A M sup p o r ts A T M/F R  to  C ar r ie r  E th e r ne t m ig r atio n

%
 N
et
 N
ew

 R
ev
en

ue

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

1 0 0

2 0

4 0

6 0

8 0

I SR
I SR

I SR

M E 3 4 0 0
3 7 5 0  M et r o

I SR

M E 3 4 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 an ag ed  
S er v i c es  
S o l u t i o n

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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S ec u rity  Co ns id eratio ns
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C a rrier Ethernet – N ew  EV C  M od el
I d e nt it y A d d r e s s  

M gm t
P o r t a l S u b s c r ib e r  

D a t a b a s eM o nit o r ing P o lic y  
D e f init io nBilling

S e r v ic e  E x c h a nge

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

V o D

C o nt e nt  N e t w o r k

T V SI P

A g g reg a ti on  
Nod e

A g g reg a ti on  Network
M P L S / I P

C a r r ie r  E t h e r ne t  A ggr e ga t io n

DSL 
A c c e s s  N o d e  

R es i d en ti a l  B NG

B u s i n es s  M S E

A c c e s s E d ge

D i s tri b u ti on  
Nod e

D i s tri b u ti on  
Nod e

A g g reg a ti on  
Nod e

A g g reg a ti on  
Nod e

E t h e r n e t  
A c c e s s  N o d e

A g g reg a ti on  
Nod e

ST P  
E T T X  A c c e s s  

R i n g s

E t h e r n e t  
A c c e s s  N o d e

W i M A X  

V o D

C o nt e nt  N e t w o r k

T V SI P

B u s i n e s s

C o r p o r a t e

B u s i n e s s

C o r p o r a t e

B u s i n e s s
C o r p o r a t e

R e s i d e n t i a l

S T B

R e s i d e n t i a l

S T B

R e s i d e n t i a l

S T B

U nt r u s t e d M o s t ly  T r u s t e d T r u st ed
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At t ac k s  and D ef ens i v e F eat u r es / Ac t i o ns

U se  E n cry p t e d  A cce ss ( S S H ,  n o t  Te ln e t ) ,  O O B  M an ag e m e n t ,  D isab le  P assw o rd  
R e co v e ry ,  E n cry p t e d  P assw o rd s

D H CP  S n o o p in g  ( D iffe re n t iat e  Tru st e d  an d
U n t ru st e d  P o rt s) . D y n am ic A R P  I n sp e ct io n

B P D U  G u ard ,  R o o t  G u ard ,  M D 5  V TP  
A u t h e n t icat io n  

D isab le  A u t o -t ru n k in g ,  D e d icat e d  V L A N -I D  fo r 
Tru n k  P o rt s,  S e t  U se r P o rt s t o  N o n -t ru n k in g ,  
V L A N  1  M in im iz at io n ,  D isab le  U n u se d  P o rt s.

S t o rm  Co n t ro l

P o rt  S e cu rit y ,  P e r V L A N  M A C L im it in g

S w itch p o r t D e f e nsiv e  A ctio ns

S p an n in g  Tre e  n o t  e n ab le d . B P D U s
can  b e  d ro p p e d  o r t u n n e le d .

L ay e r 2  S p lit -H o riz o n

E ffe ct  lim it e d  t o  B rid g e -D o m ain
( S t o rm  Co n t ro l in  fu t u re  re le ase )

P e r V L A N  M A C-L im it in g
( P e r E V C in  fu t u re  re le ase )

E V C  D e f e nsiv e  A ctio ns

H ij ack  M an ag e m e n t

D H CP  R o g u e  S e rv e r

S p an n in g  Tre e

V L A N  H o p p in g
/  D TP

B ro ad cast /
M u lt icast  S t o rm s

M A C A d d re ss 
( CA M  Tab le  O v e rflo w )

A ttack
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Common Security Recommendations
H ow  to S ecu re the N etw ork  A ga ins t A tta ck s

M A C F o rce d  F o rw ard in g ,  V irt u al 
M A Cs,  D H CP  O p t io n  8 2 ,  I G M P  

W h it e list

u R P F ,  iA CL s

Co P P ,  H ard w are -b ase d  R at e  
L im it e rs

P o rt  S e cu rit y ,  S t o rm  Co n t ro l

M D 5  A u t h e n t icat io n ,  R o u t e  F ilt e rs

D isab le  u n u se d  in t e rface s,  V L A N  
P ru n in g

TA CA CS + ,  R ad iu s,  P assw o rd  
E n cry p t io n

I CM P  re d ire ct s,  CD P ,  I P  S o u rce  
R o u t in g

Ex a m p l e s

D o S ,  Co llat e ral d am ag eS e cu re  R o u t in g  I n frast ru ct u re

I P  sp o o fin g ,  D o SP o licy  E n fo rce m e n t

R e co n n aissan ce ,  M A C sp o o fin g ,   
Th e ft -o f-S e rv iceD S L A M

D o S ,  Co llat e ral d am ag eS e cu re  S w it ch in g  
I n frast ru ct u re

D o S ,  Co llat e ral d am ag eCo n t ro l R e so u rce  E x h au st io n

R e co n n aissan ce ,  D o SS e cu re  P o rt s an d  I n t e rface s

U n au t h o riz e d  acce ssCo n t ro l D e v ice  A cce ss

R e co n n aissan ce ,  D o SD isab le  U n n e ce ssary  S e rv ice s

Pr o t e c t s a g a i n st  t h r e a t sL e a d i n g  Pr a c t i c e  C a t e g o r y
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Pro d u c t Po rtf o l io

JGD1



Slide 39

JGD1 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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I P  N G N  C ar r i er  Et h er net  D es i gn
End -to-End  C ons u m er a nd  B u s ines s  S ervices

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

M E3 4 0 0 /
3 7 5 0  M et r o

Access Ag g r eg a t i o n
C a t 4 5 0 0  /  M E4 9 2 4  
M E3 4 0 0  /  M E6 5 2 4

4 5 0 0  E-F T T H

R esid enc e
Sci en t i f i c 
At l a n t a   
O NT  9 0 6 0 0

10 G
Nx G
10 G

M E 6 5 0 0

x D SL / P O N

10 G

Consumer Services
B usiness Services

R esid enc e

I S R

I S R

I P / M P L S 

1G
7 6 0 0
N-P E

7 6 0 0 / 6 5 0 0
4 5 0 0  P E-AG G

12 0 0 0
B u si n ess Ed g e

B R AS/ B NG
10 0 0 0

C R S-1
C o r e

I d en ti ty A d d res s  
M g m t

P orta l S u b s c ri b er 
D a ta b a s e

M on i tori n g P ol i c y  
D ef i n i ti on

B i l l i n g

S erv ic e L ay er

Converged Business & 
R esident ia l  S ervic es

Converged Business & 
R esident ia l  S ervic es

M E 3 4 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

M E3 4 0 0

M o b i l e /  W i M a x

CP E

I S R

CP E

M o b i l e /  W i M a x

Et h er n et
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Ap
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 La

ye
r
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Cisco IP NGN Innovation Breadth and Depth
D el iv ering  U niq u e V al u e to  Ex p erienc e Pro v id ers

C h a n g i n g  B u si n e ss C h a n g i n g  B u si n e ss 
O p e r a t i o n s O p e r a t i o n s 

T e l e p r e se n c eT e l e p r e se n c e

I P  P h o n eI P  P h o n e
L e a d e rL e a d e r

M o b i l e  U n i f i e d  M o b i l e  U n i f i e d  
C o m m u n i c a t i o nC o m m u n i c a t i o nU n i f i e d  P e r so n a l  U n i f i e d  P e r so n a l  

C o m m u n i c a t i o n sC o m m u n i c a t i o n s V i d e o  P o r t a lV i d e o  P o r t a l C o n su m e r  C o n su m e r  
E x p e r i e n c e  E x p e r i e n c e  
M e d i a  C e n t e rM e d i a  C e n t e r

M o st  M o st  
A d v a n c e d  A d v a n c e d  
S e t T o pS e t T o p P i c t u r e  i n  P i c t u r eP i c t u r e  i n  P i c t u r eB e st  V i d e o  B e st  V i d e o  

E n c o d e rE n c o d e rV i d e o  P r o g r a m  R e c e i v e r  V i d e o  P r o g r a m  R e c e i v e r  
a n d  S u b t i t l i n ga n d  S u b t i t l i n g

I PI P --I P  G a t e w a yI P  G a t e w a y
V o I P  S o f t sw i t c h  V o I P  S o f t sw i t c h  
M S OM S O ’’ss C h o i c eC h o i c e

S PS P ’’s C h o i c e  s C h o i c e  
S e ssi o n  B o r d e r  S e ssi o n  B o r d e r  
C o n t r o lC o n t r o l

P G W  C l a ss 4 P G W  C l a ss 4 
S w i t c h ,  W W  L e a dS w i t c h ,  W W  L e a d

S G S NS G S N G G S NG G S N
S e c u r e ,  F a st  S e c u r e ,  F a st  

C o n t e n t  D e l i v e r yC o n t e n t  D e l i v e r y
S e t t i n g  t h e  S e t t i n g  t h e  
P a c e  f o r  P a c e  f o r  

V i d e o  V i d e o  
Q u a l i t yQ u a l i t y

F i r st  E t h e r n e t  F i r st  E t h e r n e t  
S e r v i c e  E d g e  f o r  S e r v i c e  E d g e  f o r  

Q u a dQ u a d --P l a yP l a yI S R  # 1 f o r  I S R  # 1 f o r  
B u si n e sse sB u si n e sse s

I S G :  S u b sc r i b e r  I S G :  S u b sc r i b e r  
M a n a g e m e n tM a n a g e m e n t

# 1 sh a r e  # 1 sh a r e  
M e d i a  M e d i a  

G a t e w a y sG a t e w a y s
M E 340 0  E t h e r n e t  M E 340 0  E t h e r n e t  
A c c e ss S w i t c h e sA c c e ss S w i t c h e s 12k  M u l t i12k  M u l t i --

S e r v i c e  E d g eS e r v i c e  E d g e# 1 S h a r e  # 1 S h a r e  
C M T SC M T S

B r o a d b a n d  B r o a d b a n d  
A g g r e g a t i o nA g g r e g a t i o n
L e a d e rL e a d e r

I n d u st r y  F i r stI n d u st r y  F i r st
T u n a b l e  40 GT u n a b l e  40 G

I n d u st r y  F i r stI n d u st r y  F i r st
T u n a b l e  10 G ET u n a b l e  10 G E

51%  M a r k e t  51%  M a r k e t  
S h a r eS h a r e
R O A D MR O A D M

M o st  C o m p a c t  M o st  C o m p a c t  
40 G  R o u t e r40 G  R o u t e r

C R SC R S --1 # 1 92T B  1 # 1 92T B  
40 G  R o u t e r40 G  R o u t e r

320 0  320 0  
W i F iW i F i
M e shM e sh

C a b l e  C a b l e  
M o d e mM o d e m

W i F iW i F i
A c c e ss A c c e ss 
P o i n tP o i n t

M E 490 0  E t h e r n e t  M E 490 0  E t h e r n e t  
A g g r e g a t i o nA g g r e g a t i o n

L e a d e r  A c t i v e  F T T x  L e a d e r  A c t i v e  F T T x  
A g g r e g a t i o n  A g g r e g a t i o n  

D i g i t a l  M e d i a  D i g i t a l  M e d i a  
P l a y e rP l a y e r

11 s ts t N e t w o r k e d  N e t w o r k e d  
D V D  P l a y e rD V D  P l a y e r

S C E :  A p p l i c a t i o n  S C E :  A p p l i c a t i o n  
M a n a g e m e n tM a n a g e m e n t

P o l i c y  P o l i c y  
M a n a g e m e n tM a n a g e m e n t

L e a d e r  i n  M a n a g e d  L e a d e r  i n  M a n a g e d  
S e c u r i t yS e c u r i t y
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Et h ernet /SO N ET /SD H
Et h ernet / D W D M

I P /M P L S a nd  Et h ernet

C is co C a rrier Ethernet P ortfol io
Award Winning – E x c e l l e nc e  in I nno v at io n

C i s c o  C ar r i er  E t h er n et  S o l u t i o n s  D el i v er :
� A rch it ect ura l  F l ex ib il it y  - N et w ork  Converg ence
� Service R ich ness - Comp l et e Sol ut ions
� M EF 9  a nd  M EF  1 4  Cert if ied
� P ort f ol io B rea d t h  – End  t o End  M a na g ea b il it y  ( Et h ernet  O A 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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M etro  Ethernet -
S erv ic es  O p p o rtu nities  
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C ar r i er  Et h er net  N et w o r k s
S ervic es

Aggregated bandwidth on ISP level, differentiated services Aggregated bandwidth on ISP level, differentiated services 
su p p ort, transp arent Ethernet transp ort P2 P and M P ( m u lticast su p p ort, transp arent Ethernet transp ort P2 P and M P ( m u lticast 
op tim iz ed)op tim iz ed)T ransp ortT ransp ortD SLD SLL 2  ( P2 P, M P)L 2  ( P2 P, M P)

Aggregated bandwidth on ISP level, differentiated services Aggregated bandwidth on ISP level, differentiated services 
su p p ort, with su bscriber m anagem ent at ISPsu p p ort, with su bscriber m anagem ent at ISPT ransp ortT ransp ortD SLD SLL 3  ( P2 P, M P)L 3  ( P2 P, M P)W holesaleW holesale

Access bandwidth, differentiated services su p p ort, m u ltip oint Access bandwidth, differentiated services su p p ort, m u ltip oint 
transp ort, transp arencytransp ort, transp arencyT ransp ortT ransp ort

Ethernet, Ethernet, 
D SLD SLEE--L ANL AN

Access bandwidth, differentiated services su p p ort, transp arencyAccess bandwidth, differentiated services su p p ort, transp arencyT ransp ortT ransp ort
Ethernet, Ethernet, 
D SLD SLEE--L ineL ine

Access bandwidth, differentiated services su p p ort, L 3  V PN  Access bandwidth, differentiated services su p p ort, L 3  V PN  
top ology , m anaged servicestop ology , m anaged servicesT ransp ortT ransp ort

Ethernet, Ethernet, 
D SLD SLL 3  V PNL 3  V PNB u sinessB u siness

T he nu m ber of T he nu m ber of ST B sST B s, ty p e of T V  p ack ages, SD  , ty p e of T V  p ack ages, SD  vsvs H D  content  H D  content  
and delivery  q u alityand delivery  q u alityAp p licationAp p lication

Ethernet, Ethernet, 
D SLD SLT V  T V  

T he nu m ber of T he nu m ber of ST B sST B s, stream  q u ality , content , stream  q u ality , content flavou rsflavou rs, charging , charging 
m odelsm odelsAp p licationAp p lication

Ethernet, Ethernet, 
D SLD SLV oDV oD

T he nu m ber of T he nu m ber of V oIPV oIP ap p liances, SIP U R L s/ PST  Phone nu m bers, ap p liances, SIP U R L s/ PST  Phone nu m bers, 
active calls, active calls, V oIPV oIP call q u alitycall q u alityAp p licationAp p lication

Ethernet, Ethernet, 
D SLD SL

V oIPV oIP
T elep hony  T elep hony  

D y nam ic access bandwidth, session/ idle tim eou t, advertisem ents, D y nam ic access bandwidth, session/ idle tim eou t, advertisem ents, 
p ost p aid/ p rep aid ( tim e and volu m e)p ost p aid/ p rep aid ( tim e and volu m e)T ransp ortT ransp ort

Ethernet, Ethernet, 
D SLD SL

Internet Internet 
AccessAccessR esidentialR esidential

S L A  E x am p leS L A  E x am p leS L A  Ty p eS L A  Ty p eA cce ssA cce ssS e rv ice sS e rv ice sM ark e tM ark e t
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M et r o  Et h er net  S er v i c es
S o m e M ar k et  I ns er t i o n O p t i o ns

� Ev o l v e  se r v i c e s t o  o f f e r  C o S a n d  b a n d w i d t h  g u a r a n t e e s 
S u p p o r t  v o i c e / d a t a / v i d e o  c o n v e r g e n c e  &  g r o w  r e v e n u e

� S e l l i n g  b e st -e f f o r t  Et h e r n e t  se r v i c e s          
T a r g e t  se g m e n t  r e q u i r e  l a r g e  c o st -e f f e c t i v e  
M A N b a n d w i d t h  ( e d u c a t i o n ,  g o v e r n m e n t ) H i g h  
sp e e d  I n t e r n e t  a c c e ss

� Ex t e n d  c u r r e n t  F R / A T M  a n d  I P VPN se r v i c e s w i t h  
Et h e r n e t  a c c e ss w h e r e  h i g h e r  b a n d w i d t h  i s r e q u i r e d  
L a r g e  o f f i c e  si t e ,  d a t a  c e n t e r s,  b r o a d b a n d  a c c e ss 
a l t e r n a t i v e

� Et h e r n e t  p r i v a t e  l i n e  se r v i c e s f o r  d e m a n d i n g  e n v i r o n m e n t  
D a t a c e n t e r s

� Po si t i o n  Et h e r n e t  T L S  / VPL S  w h e r e  h i g h e r  b a n d w i d t h  
a n d  f l e x i b l e  c o n n e c t i v i t y  i s r e q u i r e d  t o  m i n i m i z e  
c a n n i b a l i z a t i o n                                              
M A N/ C a m p u s  
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E N TE R P R I S E

S M B / M X U

R E S I D E N TI AL / M X U

W H O L E S AL E

M et r o  Et h er net  S er v i c es
T ar get  M ar k et s

• D a t a  cent ers
• Ca mp us
• L A N  int erconnect
• H ig h -sp eed  
int ernet

• St ora g e/ b a ck up
K ey  I nd ust ries
• F ina nce/ed uca t ion/ 
h ea l t h ca re/ f ed era l /
ma nuf a ct uring

• SM B s in M X U
• B usiness p a rk s
• M ul t it ena nt  a ccess
• H ig h -sp eed  I nt ernet
• M a na g ed  service 
b und l es

• H ig h -sp eed  
b roa d b a nd

• R esid ence in M D U
• D el iver “t rip l e 
p l a y ” of  voice,  
vid eo a nd  d a t a  
services

• I O F  connect ivit y
• D SL A M  t ra nsp ort
• M et ro a ccess/
t a il  circuit

x L EC
SSP
I SP
A SP
W SP
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R ef er enc es
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C i s c o  C ar r i er  Et h er net  S o l u t i o n
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C i s c o  C ar r i er  Et h er net  S o l u t i o n

National
M e tr o I P /  E th e r ne t C or e

R e g ional I P
M e tr o E th e r ne tED SL AMED SL AM

F T  P o PF T  P o P

n eu f b o xn eu f b o x

ST BST B

• D i g i t a l  q u a l i t y  T V  o v e r  D S L
• Q o S  e n a b l e d ,  I n t e l l i g e n t  V i d e o  d i s t r i b u t i o n

Cisco 3550

Cisco 7600
� C usto m e r  D S L A M tr af f ic w as ag g r e g ate d in e v e r y  C O  w ith  

tw o  C 3 5 5 0 .  T h e n tr af ic w as r o ute d o n th e  I P /MP L S  b ack b o ne  
b ase d o n C 7 6 0 0  to  f inally  r e ach  th e  inte r ne t ne tw o r k .

� 1 2  P o P  w ith  2  C isco  7 6 0 0  e ach  de p lo y e d natio nw ide .
� B asic co nf ig ur atio n is C isco 7 6 0 6  ( D C ) ,  sing le  S U P 7 2 0 -3 B X L  

( MP L S  P ) ,   W S -X 6 7 2 4 -S F P  line  car ds.
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C i s c o  C ar r i er  Et h er net  S o l u t i o n

Cisco 
B a se d  

M P L S  Cor e

7 6 0 0  
U P E

6 5 2 4  
U P E

7 6 0 0  
P E-AG G 7 6 0 0

N P E

7 6 0 0
N P E7 6 0 0  

P E-AG G
C E

C E

C E

Cis c o  7 6 0 0  S eries  R o u ters  x  5 0  ( M PL S  to  the ed g e)
Cis c o  M E 6 5 2 4  Ethernet S w itc h x  3 8 6  ( L 2 / L 3  V PN)
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C i s c o  C ar r i er  Et h er net  - EF T T H  S o l u t i o n

Ca t a l y st  4 5 0 0  or  M E 3 4 0 0
F T T x  A cce ss S w it ch e s

Cisco 7 6 0 0
M P L S  P E

N x  1 G EN x  1 G E

N x  1 0 G E

M P L S
Cor 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 52

C is co End -to-End  Ethernet F T T H  
Enha nced  C u s tom er Ex p erience
New Revenue and Customer Loyalty

4 5 0 0  S eries Ac c ess 
Aggregation S w itc h

S c al es to 1 0 0 s 
U sers p er R ing

3 4 0 0  Ac c ess 
S w itc h  ( u -P E)

E-F T T H  A d va nt a g es 
Sca l a b l e f rom 1  M b p s t o 1 G b p s
• Sy mmet rica l  b a nd w id t h  
• F l ex ib l e B usiness M od el
• M ig ra t ion t o h ig h er b a nd w id t h  w /o t ruck  rol l s
• G ra nul a r Q oS p rof il es p er cust omer 
• N et w ork  resil iency

7 6 0 0  S eries

S A M od el  
9 0 6 0 0  O N T

Core M P L S

7 6 0 0  S eries

O v e r  1 0 0  F T T H  N e t w or k s D e p l oy e d  G l ob a l l y
2 M +  S u b scr ib e r s on  Cisco E -F T T H  A g g r e g a t ion  N e t w or k s



© 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 53


