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The Need for Carrier 
E t hern et
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Service-o p t im iz ed  P a ck et  A cces s  
N et w o rk s

“N G N  
A g g r e g a t i o n  

n e t w o r k s  m o v e  
f r o m  c i r c u i t -
b a s e d  t o  
p a c k e t i z e d  
t r a n s p o r t ”

“N G N  
A g g r e g a t i o n  

n e t w o r k s  m o v e  
f r o m  c i r c u i t -
b a s e d  t o  
p a c k e t i z e d  
t r a n s p o r t ”

Retail M o b ile

F ix edW h o les ale

NGN Service Optimized Architecture
Sca l a b l e /  F l ex ib l e /  R es il ien t /  Optimized

Multi-s e r v ic e  
c a p a b le ,  

e x p a n d a b le

I m p le m e n t
S e r v ic e s  &  
F un c tio n s  a t 

th e
a p p r o p r ia te  

la y e r

B u s in es s

C o n s u m er

O p tim iz e  c o s t 
th r o ug h  o f  
o p e r a tio n a l 
a n d  tr a n s p o r t 
e f f ic ie n c y
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SP Network Evolution

Physical Layer Physical Layer

L3  S erv ices

A T M

S O NET / S D H

Physical Layer
cW D M
d W D M
F ib re

cW D M
d W D M
F ib re

•Ev ol ut ion not  r e v ol ut ion
•M inim a l  L a y e r ing
•sim il a r  cont r ol  pl a ne  
in a g g r e g a t ion a nd  cor eY e st e r d a y

O pt ic a l L a y e r( I P o W D M )

L 1 / L 2/ L 3  S e rv ic e s  v ia  I P / M P L S

High Bandwidth
O p tic al  S e r v ic e s

Tom or r ow

•H ist or ic G r ow t h
•N ot  b uil t  f or  pa ck e t  init ia l l y
•D if f .  D e pa r t m e nt s
•H ig h  O P EX  d ue  t o l a y e r ing
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Policy Plane ( p er S u b scrib er)

I d en t it y A d d ress 
M g m t

S u b scrib er 
D at ab aseM o n it o rin g

Po licy 
D ef in it io nB illin g Presen ce M ed iat io n

Single 
T ier
H u b &  
Sp o k e
o r  R ing  

A g g r eg at ion L 3  S er v ice
E d g e

L 3   C or e 

Po rt al

B u s ines s

R es id ent ial

A G

M ob ile

C PE
D S L/ PO N

Et hern et

E1/ A T M

A cces s

F R / A T M

C o rp o rat e

E t h er net
Point to Point
Point to M P
M u l tip oint
M and at or y

L eg acy S er v ices
A T M

F r a m e  R e l a y
T D M

O p t ional

N G N  A p p licat ion
E f f ic ie nt I P M u l tic a s t
E f f ic ie nt V oD  D e l iv e r y
C a l l  A d m is s ion C ontr ol

M and at or y

O t h er s
S ta nd a r d s  B a s e d
C os t E f f e c tiv e

Q oS ,  T E  &  R e c ov e r y
F a s t Pr ov is ioning

M and at or y

O A M & P,  S L A ,  
Z e r oT ou c h
Pr ov is ioning
M and at or y

N G N  O p er at ions

N ex t -G en era t io n  N et w o rk
R eq u irem en t s
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Theme of Application Management Emerges
Transport Services vs. Managed Application Services

� S er v ice =  C I R / PI R  p ip e w it h  
ap p licat ions  h os t ed  b y t h ir d  p ar t ies

� S L A  d ef ined  b y t r ans p or t  p ar am et er s
� R es id ent ial H S I =  5 M b p s  d ow n,  1 M b p s  

u p ,  no g u ar ant ee f or  s t r eam ing  q u alit y
� B u s ines s  V PN =  C I R  &  PI R ,  j it t er ,  d elay,  

los s  g u ar ant ees ,  no ap p .  g u ar ant ees

� A p p licat ion h os t ed  b y p r ov id er
� S L A  is  d ef ined  b y Q u alit y of  E x p er ience ( Q oE )  ex p ect at ion
� V id eo =  1  ar t if act  p er  2  h ou r  m ov ie
� V oice =   no s ou nd  q u alit y im p air m ent s ,  b lock ed  calls  r ar e

N et w or k  Q oS  R eq u ir em ent s  
� S h ap e &  d r op  p ack et s  ov er  C I R ,  

lev er ag e T C P b ack -of f
� Q oS  can ch ang e d ynam ically p er  s u b  

( t u r b o b u t t on,  b and w id t h  on d em and )
� T r ans p or t  S L A  m u s t  b e enf or ced  p er  

s u b s cr ib er

N et w or k  Q oS   R eq u ir em ent s
� Q oE m ap p ed  t o net w or k  Q oS  

r eq u ir em ent s
� Q oS  s am e f or  all s u b s  of  a p ar t icu lar  

ap p
� N o need  t o enf or ce t r ans p or t  S L A  p er  

s u b s cr ib er ,  p er -s er v ice S L A  ins t ead

Managed Application Service

e.g. HSI & Business VPNS e.g. R esid ent ia l  Vo IP & 
Vid eo

T rans port Service
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C o re  

V o D  S e rv e rs

B R A S

PE-A G G

H ig h  S p eed  I n t er n et  ( H S I )
• L 2  E oM PL S  B ack h au l
•Per  s u b s cr ib er  Q oS
• C ent r al L 3  and  s er v ices
•PPPoE  &  D H C P 

H ig h  S p eed  I n t er n et  ( H S I )
• L 2  E oM PL S  B ack h au l
•Per  s u b s cr ib er  Q oS
• C ent r al L 3  and  s er v ices
•PPPoE  &  D H C P 

V id eo  an d  V o ic e
• L 3  ed g e d is t r ib u t ed  f or  
ef f icient  m u lt icas t  and  
r es iliency
• V ir t u aliz at ion op t ions
•Per  s er v ice Q oS

V id eo  an d  V o ic e
• L 3  ed g e d is t r ib u t ed  f or  
ef f icient  m u lt icas t  and  
r es iliency
• V ir t u aliz at ion op t ions
•Per  s er v ice Q oS

N-PE

L 3

B us in es s  V P N
• L 2  E oM PL S  b ack h au l
•Per  s u b s cr ib er  Q oS
• C ent r al or  d is t r ib u t ed  
s er v ices  ( L 3  V PN ,  L 2  V PN ,  
V PL S )

B us in es s  V P N
• L 2  E oM PL S  b ack h au l
•Per  s u b s cr ib er  Q oS
• C ent r al or  d is t r ib u t ed  
s er v ices  ( L 3  V PN ,  L 2  V PN ,  
V PL S )

M S EM S E
L2  V PNL2  V PN
L3  V PNL3  V PN

R A N  B ac k h aul
• L 1  C E S  ov er  Pack et
•Per  S er v ice Q oS
• D is t r ib u t ion of  C lock

R A N  B ac k h aul
• L 1  C E S  ov er  Pack et
•Per  S er v ice Q oS
• D is t r ib u t ion of  C lock B S CB S CB S C

H S I
V o D

B ro a d c a s t  T V
B u s in e s s  V P N
R AN  B a c k h a u l

F rom D esign P rinciples to I mplementation
C a r r i e r  E t h e r n e t I P  N G N  D e s i g n
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Ed g eEd g e/ A g g reg at io n
C arrier Et hern et  D o m ain

A ccess

A g g reg at io n

Residential

S T B

M o b ile

B u siness

C o r p o r ate

Residential

S T B

M PLS / I P,
Et hern et

I d en t it y A d d ress 
M g m t

Po rt al S u b scrib er 
D at ab ase

M o n it o rin g Po licy 
D ef in it io n

B illin g

P o lic y  C o n t ro l P la n e

D S L

E T T x

PO N

W I M A X

V O D T V S I P

M PLS / I P

B S C R N C

N ex t  G en era t io n  C a rrier E t h ern et  
C i s c o  M u l t i -S e r v i c e  A r c h i t e c t u r e  O v e r v i e w

B R A S

PE

D PI

D ist rib u t io n

PS T N

I P

D ist . / S R

D ist . / S R

A g g .
C E o I P
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E t h e r n e t :  a  C a r r i e r  
T e c h n o l o g y
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G en era l iz in g  SP  E t h ern et  A cces s
E volving th e O riginal I dea of  th e E th ernet Service B u s

• E th e r ne t b e g a n a s  S h a r e d  M e d ia  T a p  p oints  f or  w or k s ta tions  &  b r id g e s  
• l e v e r a g e  th e  m u l tip oint na tu r e  of  E th e r ne t in S P a c c e s s .   T h e r e  is  a  lo t of  
v a l u e  h e r e …

• E th e r ne t a s  a  “p r e d a tor ” in th e  L 2  w or l d
• O p tim iz ing  T r a ns p or t C os t v e r s u s  O p e r a tiona l  C os ts  ( G E ,  8 0 2 . 3 A D ,
1 0  G E . .  1 0 0 G E  in I E E E  PA R )

• E th e r ne t a l s o b e ing  ta r g e te d  f or  S y nc h r oniz a tion tr a ns p or t !

Metcalf e’s  O riginal C oncept of  E th ernet ( 1 9 7 6 )
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C is co  A l ig n m en t s  w it h  m a j o r 
s t a n d a rd iz a t io n  ef f o rt s  w rt  E t h ern et

C P E

Ag g re g a t io n C o re

Ac c e s s

T ra n s po rtT ra n s po rt

N N I
E d g e

U N I
E d g e

Focus on the User-P ersp ecti v e:  E thernet S erv i ces,  UN I ,  T ra f f i c E ng i neeri ng ,  E -L M I ,  . . .
S P -E thernet:  P rov i d er B ri d g es ( 8 0 2 . 1 a d ) ;  E FM  ( 8 0 2 . 3 a h) ;  C onnecti v i ty  M a na g em ent – O A M :  8 0 2 . 1 a g ;  8 0 2 . 1 a h B a ck b one B ri d g es,  8 0 2 . 1 a k  M ul ti p l e R eg i stra ti on P rotocol ,  8 0 2 . 1 a j  M ed i a  C onv erters,  etc.
L 2 V P N ,  P W E 3  W G  – B ui l d i ng  the N etw ork  C ore:  V P W S ,  V P L S
S G 1 5 / Q 1 2 ,  S G 1 3 / Q 3 ;  A rchi tecture of  E thernet L a y er N etw ork s,  S erv i ces etc.   – f rom  a  T ra nsp ort p ersp ecti v e.  E 2 E  O A M .
E thernet to Fra m e-R el a y / A T M  S erv i ce I nterw ork i ng  
T R -1 0 1  a l i g nm ent :  B R A S -req ui rem ents,  E thernet A g g reg a ti on /  T R -5 9  ev ol uti on,  sub scri b er sessi on ha nd l i ng ,  …

� Ethernet technologies maturing f or 
C arrier A ggregation N etw ork s

� I EEE and  I ET F  p rov id e  Ethernet 
and  M P L S aggregation op tions

� D S L  F orum d ef ines architecture
mod els f or EtherD S L  aggregation

� M EF  d ef ines Ethernet serv ices and  
U N I  op tions

� C isco S y stems has an activ e role in 
these stand ard s b od ies
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T a k ew a y s o n  s t a n d a rd

� Et h e r ne t  is q uick l y  g e t t ing  r e a d y  t o b e com e  
a  ub iq uit ous t e ch nol og y

Evolving from Enterprise to include SP requirements:
Service M a pping,  Sca la b ility ,  R elia b ility ,  
M a inta ina b ility ,  Security

End-to-End Focus: A ccess,  A ggrega tion a nd C ore
� Conv e r g ing  S t a nd a r d s in m ul t ipl e  f or um s a nd  
or g a niz a t ions r a pid l y  e v ol v e  Et h e r ne t  t o m e e t
S P  r e q uir e m e nt s

M EF,  M FA ,  I EEE,  I ET F,  I T U ,  D SF-F
A lignment is k ey
K eep Eth ernet Eth ernet ( a nd don’t ma k e it A T M )
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Carrier-E t h ern et  
in f ras t ru c t u re:  
s u p p o rt ed  s erv ic es
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C a rrier E t h ern et  N et w o rk s
Ser v ic 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

SL A  E x a m p leSL A  E x a m p leSL A  T y p eSL A  T y p eA c c es sA c c es sSer v ic esSer v ic esM a r k etM a r k et
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O n e  C a r r i e r  E t h e r n e t  D e s i g n  t o  m a t c h  a n y  s e r v i c e s

C o re  

V o D  S e rv e rs

B R A S

U-PE

H ig h  S p eed  I n t er n et  ( H S I )
• L 2  E oM PL S  B ack h au l
•Per  s u b  Q oS
• C ent r al L 3  and  s er v ices
•PPPoE  &  D H C P 

H ig h  S p eed  I n t er n et  ( H S I )
• L 2  E oM PL S  B ack h au l
•Per  s u b  Q oS
• C ent r al L 3  and  s er v ices
•PPPoE  &  D H C P 

V id eo  an d  V o ic e
• L 3 / M PL S  ed g e d is t r ib u t ed  f or  
ef f icient  m u lt icas t  and  
r es iliency
•Per  s er v ice Q oS  

V id eo  an d  V o ic e
• L 3 / M PL S  ed g e d is t r ib u t ed  f or  
ef f icient  m u lt icas t  and  
r es iliency
•Per  s er v ice Q oS  

N-PE

L 3

B us in es s  V P N
• L 2  E oM PL S  b ack h au l
•Per  s u b  Q oS
• C ent r al or  d is t r ib u t ed  
s er v ices  ( L 3  V PN ,  L 2  V PN ,  
V PL S ,  F W )

B us in es s  V P N
• L 2  E oM PL S  b ack h au l
•Per  s u b  Q oS
• C ent r al or  d is t r ib u t ed  
s er v ices  ( L 3  V PN ,  L 2  V PN ,  
V PL S ,  F W )

M S EM S E
L2  V PNL2  V PN
L3  V PNL3  V PN

R A N  B ac k h aul
• L 1  C E S  ov er  Pack et
•Per  S er v ice Q oS
• D is t r ib u t ion of  C lock

R A N  B ac k h aul
• L 1  C E S  ov er  Pack et
•Per  S er v ice Q oS
• D is t r ib u t ion of  C lock B S CB S CB S C

H S I
V o D

B ro a d c a s t  T V
B u s in e s s  V P N
R AN  B a c k h a u l
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B u s in es s  V P N  Services :  SP  V iew

Carrier 
E t h ern et  
N et w o rk

E t h er net  W ir e Ser v ic e /  E t h er net  P r iv a t e L ine E t h er net  R ela y  Ser v ic e

E t h er net  M u lt ip o int  Ser v ic e E t h er net  R ela y  M u lt ip o int  Ser v ic e

Carrier 
E t h ern et  
N et w o rk

Carrier 
E t h ern et  
N et w o rk

Carrier 
E t h ern et  
N et w o rk

P o rt  B as ed V L A N  B as ed
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Business VPN Services: Customer View
� B usine ss Et h e r ne t  

• 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
• 8 0 2 . 1 a g ,  8 0 2 . 3 a 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

%
 N
et
 N
ew

 R
ev
en

ue

C u m u lat iv e N et  N ew  R ev en u e f ro m  
2 0 0 5 –2 0 0 9

1 0 0

2 0
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M an ag ed  
S er v ic es  
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802. 3 a h802. 3 a h 802. 3 a h
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A  ref eren c e 
arc h it ec t u re
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C a rrier E t h ern et  A g g reg a t io n  Sy s t em
I d en t it y A d d ress 

M g m t
Po rt al S u b scrib er 

D at ab aseM o n it o rin g Po licy 
D ef in it io nB illin g

S erv ice E x chan g e

VoD

C o n t en t  N et w o rk

T V S I P

C o re Net w o rk
I P /  M PLS  

VoD

C o n t en t  N et w o rk

T V S I P

A ggr e gatio n 
N o de

A ggr e gatio n N e two r k
M P L S / I P  ( o v e r  E the r ne t)
R I N G  o r  Hu b  and S p o k e

C arrier E t hern et  A g g reg at io n

R e s ide ntial  BN G

Bu s ine s s  M S E

E d g e

D is tr ib u tio n 
N o de

D is tr ib u tio n 
N o de

A ggr e gatio n 
N o de

A ccess

R e s i d e n t i a l

S T B

M o b ile

B u s i n e s s

C or p or a t e

R e s i d e n t i a l

S T B

D S L

F T T x

PO N

W I M A X

A ggr e gatio n 
N o de
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Large Scale
Ag g re g a t io n

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

C o re
E f f i ci en t  
Ac c e s s

A g g reg at io n  N o d e
B N G

P P P ,  I P ,  M P L S M P L SM P L S  /  I PD S L ,  Et h e rn e t

I P M o d el
V o D ,  I PT V ,  V o I P

N : 1 ,  1 : 1  V LA N  m o d els Eo M PLS  Pseu d o w ire

H S I ,  V o I P

A ccess N o d e

N : 1  V LA N  m o d el

B N G

D ist rib u t io n  N o d e

P I M  and I G P  c o ntr o l  p l ane
I P  u nic as t/ m u l tic as t  data p l ane

Eo M PLS  PW
H S I  I P serv ice su b n et

3 Play I P serv ice su b n et

S in g le PW  p er A g g reg at io n  N o d e

A c c e s s  N o de  U N I  and  c o nne c tiv ity  m o de l s :
• N o n T r u nk  U N I ,  N : 1  V L A N
• T r u nk  ( M u l ti V C )  U N I ,  N : 1  S e r v ic e  V L A N
• T r u nk  ( M u l ti V C )  U N I ,  1 : 1  I nte r ne t A c c e s s  V L A N
T he s e  m o de l s  ar e  the  b as e  l ine  in T R -1 0 1  and 
p r e s e nt in e x is ting A c c e s s  N o de s  im p l e m e ntatio ns

I P / M P L S  N N I

E the r ne t U N I

M PLS / I P M o d el
V o D ,  I PT V ,  V o I P
N : 1  V LA N  m o d el M P L S / I P  data p l ane

V o D c o ntr o l  p l ane :  L D P ,  R S V P -T E
T V  c o ntr o l  p l ane :  P I M ,  2 nd I G P3 Play I P serv ice su b n et

VOD data plane: MPLS LSPs ,  s i g naled b y  LDP o r  R SVP-
T E  i n c as e MPLS-T E  F R R  pr o tec ti o ns  i s  r eq u i r ed
T V date plane:  I P m u lti c as t o v er  MPLS T E  li nk  pr o tec ted 
E o MPLS  ps eu do w i r es

R et a il  Services  A rch it ect u re
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Large Scale
A g g reg at io n

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

C o re
E f f i ci en t  
A ccess

I P,  M PLS M PLSM PLS  /  I PD S L,  Et hern et

B u sin ess 
E-LI NE

B u sin ess 
E-LA N

E o M PLS  PWE o M PLS  Pseu d o w ire
V PLS

B u sin ess
L3   V PN

E o M PLS  PW
M PLS -V PN

S erv ice

E the r ne t U N I

A g g reg at io n  N o d e

M S E

A ccess N o d e

M S E

D ist rib u t io n  N o d e

A g g r eg ati o n N etw o r k  i m plem ents  a tr ans po r t 
f u nc ti o n b as ed o n E o MPLS ps eu do w i r es

E t h e r n e t  
Q i n Q

E t h e r n e t  
Q i n Q

E t h e r n e t  
Q i n Q

MSE  i m plem ents  s er v i c e   
netw o r k  f o r w ar di ng  and 
ac c es s  SLA  enf o r c em ent
MSE  i m plem ents  s er v i c e   
netw o r k  f o r w ar di ng  and 
ac c es s  SLA  enf o r c em ent

MSE  i m plem ents  s er v i c e   
netw o r k  f o r w ar di ng  and 
ac c es s  SLA  enf o r c em ent

� � �� � �� � � � �

	�
� 
�� 
 
 ���

P o r t,  1 : 1  V L A N

P o r t,  1 : 1  V L A N

P o r t,  1 : 1  V L A N

B u s in es s  Services  A rch it ect u re
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Large Scale
A g g reg at io n

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

C o re
E f f i ci en t  
A ccess

I P,  M PLS M PLSM PLS  /  I PD S L,  Et hern et

B u sin ess 
E-LI NE

B u sin ess 
E-LA N

H-V PLS

B u sin ess
L3   V PN

E o M PLS  PW
M PLS -V PNEo M PLS  PWS erv ice

A g g reg at io n  N o d eA ccess N o d e D ist rib u t io n  N o d e

Eo M PLS

M P L S  N N I
I n t e r  A S ,  P W  s w i t c h

I m plem ents  s er v i c e   
netw o r k  f o r w ar di ng  and 
ac c es s  SLA  enf o r c em ent

P o r t,  1 : 1  V L A N

P o r t,  1 : 1  V L A N

P o r t,  1 : 1  V L A N

M P L S  N N I

B u s in es s  Services  A rch it ect u re
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Large Scale
A g g reg at io n

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

C o re
E f f i ci en t  
A ccess

A g g -n o d e
B NG

I P,  M PLS M PLSM PLS  /  I PD S L,  Et hern et

A ccess N o d e

B NG

D ist -n o d e

L2  Han d o f f
P2 P an d  M P

3 Play
L3  Han d o f f

E o M PLS  Pseu d o w ire

HS I
L3  Han d o f f

E o M PLS  PW

M PLS  V PN

Eo M PLS  PWS erv ice

M P

L2 T Pv 2

R F C 2 5 4 7 b is ( U n icast  &  
M u lt icast )  M PLS  V PN

I S P p eerin g  p o in t

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 oE

P P P oE / I P oE

I P oE

E o M PLS  PW

P2 P

M PLS  V PNI P oE
M P L S  N N I

M P L S  N N I

E the r ne t U N I

E the r ne t U N I

E the r ne t U N I

� � � � � � � � � � �

M P L S  N N I

W h o l es a l e Services  A rch it ect u re
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A g g reg at io nA ccess

L2  n et w o rkD S L

P o t en t ia l  N ex t  G en era t io n  N et w o rk  evo l u t io n   
current ISP implementation 

D ist .  R o u t er

D ist .  R o u t er

A g g .  R o u t er

Ed g e

M PLS / I P

B R A S

M u lt iserv ice
ed g e

PS T N

I P

M o b ile

B u s i n e s s

C or p or a t e

M PLS / I P,
Et hern et

P o t en t ia l  N ex t  G en era t io n  N et w o rk  E vo l u t io n   
with C is c o  M u l ti-S e r v ic e  A r c hite c tu r e

R e s i d e n t i a l

S T B

L3 Network intelligence to the A gg.

C o n v e r g i n g  o f  n e t w o r k s  &  A c c e s s  t y p e s  
W i t h  a d d i t i o n a l  s e r v i c e  o f f e r i n g

A p p l i c a t i o n / S e s s i o n  a w a r e n e s s  
D i s t r i b u t e d  G a t e w a y s
T e r m i n a t i o n  o f  L 2 a c c e s s  d o m a i n s
L 3 c o n v e r g e n c e  m e c h a n i s m
M u l t i p l e  s e r v i c e  i n j e c t i o n  p o i n t s
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A ccess A g g reg at io n

D S L D ist .

D ist .

A g g .
E T T x

Ed g e

M PLS / I P

B R A S

M u lt i-S erv ice
Ed g e 

PS T N

I P

M o b ile

B u s i n e s s

C or p or a t e

M PLS / I P,
( Et hern et / PW E)

P o t en t ia l  N ex t  G en era t io n  N et w o rk  E vo l u t io n   
R4/R5 Architecture, Internet Access (IA), Business Services

R e s i d e n t i a l

S T B

B S C R N C

B S C R N C

M G W M S S

C E o I P

C e n t r a l i s e d  o r  d i s t r i b u t e d  
I P o E o r  P P P o E  m o d e l  

u s i n g  P s e u d o -w i r e  b a c k h a u l

C e n t r a l i s e d  o r  d i s t r i b u t e d  
B u s i n e s s  V P N   m o d e l  
W i t h  W ho lesale o p t i o n

I n t e g r a t e  R 4/ R 5 
A r c h i t e c t u r e  o n t o
C a r r i e r  E t h e r n e t  
A r c h i t e c t u r e

D PI
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A ccess A g g reg at io n

D S L

E T T x

Ed g e

M PLS / I P

B R A S

M u lt i-S erv ice
Ed g e 

PS T N

I P

M o b ile

B u s i n e s s

C or p or a t e

M PLS / I P,
( Et hern et / PW E)

P o t en t ia l  N ex t  G en era t io n  N et w o rk  E vo l u t io n   
L 3  ed g e f o r V o IP  service a nd  o p tim ised  IP T V  o f f ering  

R e s i d e n t i a l

S T B

B S C R N C

B S C R N C

M G W M S S

D PI

V O D T V S I P

C E o I P

C e n t r a l i s e d  V o I P  s e r v i c e  
w i t h  L 3 E d g e  a l l o w s  

d i s t r i b u t e d  s e r v i c e  e d g e  i . e .  S B C

B r o a d c a s t  T V  s e r v i c e  w i l l  p u s h  o p t i m i s a t i o n  
o f  M u l t i c a s t  t o  t h e  E d g e  a n d  V o D  S e r v i c e s  
c a n  t a k e  a d v a n t a g e  L 3 E d g e  w i t h  i -f r a m e  

c a c h e / p r e -p o s i t i o n i n g .  
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A ccess

D S L

E T T x

Ed g e

M PLS / I P

B R A S

M u lt i-S erv ice
Ed g e 

PS T N

I P

M o b ile

B u s i n e s s

C or p or a t e

M PLS / I P,
( Et hern et / PW E)

P o t en t ia l  N ex t  G en era t io n  N et w o rk  E vo l u t io n   
C o re E vo l utio n

R e s i d e n t i a l

S T B

B S C R N C

B S C R N C

M G W M S S

D PI

V O D T V S I P

C E o I P

•D u a l  f i b r e  p r o v i d e r  f o r  r e s i l i e n c y  
•E t h e r n e t  G i g / 10 G  i n  t h e  c o r e
•M P L S  F R R  f o r  F a s t  C o n v e r g e n c e  a n d  
S I G T R A N
•I O S -X R  f o r  5 9s  a v a i l a b i l i t y
•F a s t  c o n v e r g e n c e  u s e d  I G P / M u l t i c a s t  f a s t  
c o n v e r g e n c e ,  B F D ,  f a s t  h e l l o s  e t c

A g g reg at io n
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Carrier-E t h ern et  
S o l u t io n :  Cis c o  
Co m p o n en t
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W h ich  E q u ip m en t  ?

C isco  12 0 0 0   
( M S E )

C isco  10 0 0 0
( B R A S / B N G )

C isco  7 6 0 0
( D ist .

C isco  7 2 0 0
( D -B R A S )

C o rp o rat e
C ab le

D S L

W ireless

ET T x  ( 3 4 0 0 , 4 5 0 0 ,  
6 5 0 0 )

C R S -1

7 6 0 0 ,
6 5 0 0 ,  4 5 0 0

A g g

C isco  u B R
( C M T S )

Ac c e s s
• M ed ia an d  A ccess     
T echn o lo g y A g n o st ic
• Et hern et  o v er A n yt hin g
• C o n sist en t  S erv ice Lev el 
A g reem en t s
• R ap id  D ep lo ym en t  V elo cit y

Ag g re g a t io n  
C o n v erg en ce :

• B u sin ess &  C o n su m er
• W irelin e &  M o b ile

• Perso n aliz ed  S erv ice D ist rib u t io n
• Po licy En f o rcem en t

S e rv ic e  Ed g e  
C en t raliz ed  S erv ices 

• B u sin ess V PNs
• Po licy M an ag em en t

• F lex ib le B u sin ess M o d els

M et ro  
A g g reg at io n

Consistent Management and Provisioning
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C is co  C a rrier E t h ern et  A rch it ect u re
Summary
� M a rket Lea d ing Network a nd  S erv ice F lex ib ility
� C om m on NG N C a rrier E thernet Network a nd  S y s tem s  S olu tion f or 
A ll S erv ices

Retail & Wholesale
B u sin ess & Resid en tial C u stom er s
3-P lay  an d  F lex ib le S er v ic e T ier in g
A d v an c ed  S et of  T ools F or  S er v ic e C u stom iz ation  an d  S L A  A ssu r an c e

� C A P E X  a nd  O P E X  O p tim iz ed
M u ltip le T r an sp or t O p tion s to S u it S p ec if ic  G eo,  M ar k et an d  
I n f r astr u c tu r e N eed s
A d v an c ed  O p er ation al N etw or k  I n str u m en tation  an d  S y stem s T ools f or  
F ast S er v ic e V eloc ity  an d  O P E X  O p tim iz ation

� W ell P rov en S olu tion with Nu m erou s  R ef erences
B u sin ess S er v ic es,  Resid en tial 3-P lay
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