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R a y  Ira n i
C is c o  S y s te m s

L2 T P v 3  V P N  T e c h n o lo g y  a n d   L2 T P v 3  V P N  T e c h n o lo g y  a n d   
A p p lic a tio n sA p p lic a tio n s

R a y  R a y  Ir a n iIr a n i (( r ir a n i@ c is c o .c o mr ir a n i@ c is c o .c o m ))

C is c o  S y s te m s , In c .C is c o  S y s te m s , In c .

A P R IC O T  2 0 0 4  C o n fe r e n c e  , F e b .2 5A P R IC O T  2 0 0 4  C o n fe r e n c e  , F e b .2 5 -- 2 6 , 2 0 0 42 6 , 2 0 0 4
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A g e n d a  A g e n d a  –– L2 T P v 3L2 T P v 3

•• In tr o d u c tio n  In tr o d u c tio n  

•• T e c h n o lo g yT e c h n o lo g y

•• A p p lic a tio n sA p p lic a tio n s

•• R e fe r e n c e sR e fe r e n c e s
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V P N  D e p lo y m e n ts  T o d a y : V P N  D e p lo y m e n ts  T o d a y : 
T e c h n o lo g y  &  V P N  D iv e r s ityT e c h n o lo g y  &  V P N  D iv e r s ity

Ac c e s s

IP  / IP s e c

F R  / AT M
B r o a d b a n d

E th e r n e t

Ac c e s s

IP  / IP s e c

F R  / AT M
B r o a d b a n d

E th e r n e t

O n ly  P a r tia l In te g r a tio n
D iffe r e n t C o r e  S o lu tio n s

D iffe r e n t Ac c e s s  T e c h n o lo g ie s

A T MA T M

IPIP

S O N E TS O N E T
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D e p lo y m e n ts  D e p lo y m e n ts  ––
U tiliz in g  L2  U tiliz in g  L2  T u n n e lin gT u n n e lin g T e c h n o lo g ie sT e c h n o lo g ie s

Ac c e s s

IP  / IP s e c

F R  / AT M
B r o a d b a n d

E th e r n e t

Ac c e s s

IP  / IP s e c

F R  / AT M
B r o a d b a n d

E th e r n e t

C o m p le te  In te g r a tio n
U n ifie d  C o r e  S o lu tio n s

D iffe r e n t Ac c e s s  T e c h n o lo g ie s

IP v 4IP v 4
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La y e r  3  V P N s La y e r  2  V P N s

• P r o v id e r  d e v ic e s  fo r w a r d  
c u s to m e r  p a c k e ts  b a s e d  o n  
La y e r  3  in fo r m a tio n  (e .g ., IP )

• M P LS /B G P  V P N s  (R F C  
2 5 4 7 ), G R E , v ir tu a l r o u te r  
a p p r o a c h e s

•• S P  in v o lv e m e n t in  r o u tin gS P  in v o lv e m e n t in  r o u tin g

• P r o v id e r  d e v ic e s  fo r w a r d  
c u s to m e r  p a c k e ts  b a s e d  o n  
La y e r  2  in fo r m a tio n

• “ p s e u d o -w ir e ”  c o n c e p t

•• T u n n e ls , c ir c u its , LS P s , M A C  T u n n e ls , c ir c u its , LS P s , M A C  
a d d r e s sa d d r e s s

A  B r ie f W o r d  a b o u t L2  / L3  V P N sA  B r ie f W o r d  a b o u t L2  / L3  V P N s
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W h a t Is  a n  L2 V P N ?W h a t Is  a n  L2 V P N ?
IE T F ’s  L2 V P N  Lo g ic a l C o n te x tIE T F ’s  L2 V P N  Lo g ic a l C o n te x t

•• A n  L2 V P N  is  c o m p r is e d  o f s w itc h e d  A n  L2 V P N  is  c o m p r is e d  o f s w itc h e d  
c o n n e c tio n s  b e tw e e n  s u b s c r ib e r  c o n n e c tio n s  b e tw e e n  s u b s c r ib e r  
e n d p o in ts  o v e r  a  s h a r e d  n e tw o r k . e n d p o in ts  o v e r  a  s h a r e d  n e tw o r k . 
N o nN o n -- s u b s c r ib e r s  d o  n o t h a v e  a c c e s s  s u b s c r ib e r s  d o  n o t h a v e  a c c e s s  
to  th o s e  s a m e  e n d p o in ts .to  th o s e  s a m e  e n d p o in ts .

E th e r n e t

A T M

H D LCP P P

F R

P s e u d o w ir e

S P  N e tw o r k Re m o te  S u b s c rib e r L o c a tio n

S P  In te rc o n n e c tio n
Pro v id e r

E d g e

M a n y  s u b s c r ib e r  
e n c a p s u la tio n s  
s u p p o r ta b le

Pro v id e r
E d g e

S o m e  L 1  fra m e  e n c a p s u la tio n s  a re  tra n s p o rta b le  u n d e r th e  fra m e w o rk  o f L 2 V P N . T h is  
is  a c c e p ta b le  s in c e  (u n lik e  n a tiv e  L 1 ) F ra m e s  c a n  b e  d ro p p e d  d u e to  c o n g e s tio n .
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A g e n d a  A g e n d a  –– L2 T P v 3L2 T P v 3

•• In tr o d u c tio nIn tr o d u c tio n

•• T e c h n o lo g yT e c h n o lo g y

•• A p p lic a tio n sA p p lic a tio n s

•• R e fe r e n c e sR e fe r e n c e s
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R a y  Ira n i
C is c o  S y s te m s

L2 T P v 3L2 T P v 3
La y e r  2  T u n n e lin g  P r o to c o l v e r s io n  3La y e r  2  T u n n e lin g  P r o to c o l v e r s io n  3

8P re s e n ta tio n _ ID ©  2 0 0 1 , C is c o  S y s te m s , In c . 

T h e  L a y e r 2  T u n n e lin g  Pro to c o l v e rs io n  3  (L 2 T Pv 3 ) a llo w s  a  p a ir T h e  L a y e r 2  T u n n e lin g  Pro to c o l v e rs io n  3  (L 2 T Pv 3 ) a llo w s  a  p a ir 
o f ro u te rs  c o n n e c te d  v ia  a n  IP n e tw o rk  to  p ro v id e  h ig ho f ro u te rs  c o n n e c te d  v ia  a n  IP n e tw o rk  to  p ro v id e  h ig h -- s p e e d  s p e e d  
tra n s p a re n t L a y e rtra n s p a re n t L a y e r 2  c o n n e c tiv ity  b e tw e e n  a  p a ir o f in te rfa c e s .2  c o n n e c tiv ity  b e tw e e n  a  p a ir o f in te rfa c e s .

T h is  fu n c tio n a lity  c a n  b e  u s e d  to  b u ild  L a y e rT h is  fu n c tio n a lity  c a n  b e  u s e d  to  b u ild  L a y e r 2  V PN s  o r to  2  V PN s  o r to  
s u p p o rt le g a c y  n e tw o rk  m ig ra tio n . s u p p o rt le g a c y  n e tw o rk  m ig ra tio n . 
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N e w  IP  T u n n e lin g  P r o to c o l N e w  IP  T u n n e lin g  P r o to c o l --
La y e r  2  T u n n e lin g  P r o to c o l V e r s io n  3  La y e r  2  T u n n e lin g  P r o to c o l V e r s io n  3  –– L2 T P v 3L2 T P v 3

IP v 4IP v 4

F r a m e  R e la y
A T M

Le a s e d  Lin e
E th e r n e t

Le a s e d  Lin e
E th e r n e t

F r a m e  R e la y
A T M

� L 2 T P v 3  tr a n s p o r ts  la y e r  2  tr a ffic  
o v e r  a n  IP  n e tw o r k

� C o n tr o l C o n n e c tio n  b e tw e e n  
e d g e  r o u te r s  fo r  d y n a m ic  s e tu p  
a n d  m a in te n a n c e  o f e m u la te d  
c ir c u its

� B a s e d  o n  a  w e ll-e s ta b lis h e d  
lin e a g e  o f p r o to c o ls :

� L 2 T P v 2  a n d  p r e -s ta n d a r d s  C is c o  
in n o v a tio n

� A s ta n d a r d s  tr a c k  (IE T F  
L 2 T P E X T  W G ) o p e n  
a r c h ite c tu r e  a llo w s  
e x te n s ib ility  to  m a n y  
tr a n s p o r t ty p e s

� C o n fig u r a tio n  o n  e d g e  
r o u te r s  o n ly

� D a ta  p la n e  p r o v id e s  s e s s io n  
d e m u ltip le x in g , s e q u e n c in g , 
e tc . fo r  e m u la te d  c ir c u its

L 2 T P v 3
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L2 V P N  L2 V P N  ––
D a ta  M e s s a g e sD a ta  M e s s a g e s

•• B o th  tr a n s p o r t te c h n o lo g ie s  h a v e  s im ila r  p u r p o s e s , B o th  tr a n s p o r t te c h n o lo g ie s  h a v e  s im ila r  p u r p o s e s , 
fu n c tio n a lity  a n d  fe a tu r e s .fu n c tio n a lity  a n d  fe a tu r e s .

IP v 4  H e a d e r      
(2 0  B y te s )

L2 T P v 3  
H e a d e r

La y e r  2  P D U  
(v a r ia b le )

M P LS  T u n n e l 
La b e l  (4  B y te s )

M P LS  
V C -La b e l

La y e r  2  P D U  
(v a r ia b le )

C o n tr o l 
W o r d

C o n tr o l 
W o r d

N a tiv e  IP

M P LS  C o r e

T r a n s p o r te d  / T u n n e le d  
P r o to c o l

O p t. 
C o n tr o l 

In fo
M U X

ID
O u te r  D e liv e r y  P r o to c o l
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L2 T P v 3  L2 T P v 3  –– D a ta  M e s s a g e sD a ta  M e s s a g e s

IP v 4  H e a d e r  - T h e  d e liv e ry  h e a d e r fo r th e  T u n n e l. A lw a y s  d e s tin e d  fo r a n  L C C E .

L2 T P v 3  h e a d e r – C o n s is ts  o f tw o  p a rts ; (1) S e s s io n  ID u s e d  to  u n iq u e ly  id e n tify  th e  
c o rre c t S e s s io n  o n  th e  R e m o te  s y s te m , a n d  (2 ) th e  C o o k ie u s e d  a s  a n  a d d e d  m e a s u re  o f 
s e s s io n  in te g rity  b e tw e e n  p e e rs . 

L2  P W  C o n tr o l E n c a p s u la tio n - S e q u e n c e  n u m b e rs , p rio rity  b its , a n d  a n y  a d d itio n a l fla g s  
n e e d e d  to  s u p p o rt th e  L 2  e m u la tio n  fo r th e  g iv e n  P W  ty p e . T h e re  is  a  d e fa u lt d e fin e d  in  th e  
L 2 T P v 3  b a s e  s p e c ific a tio n , th o u g h  th is  m a y  v a ry  a m o n g  P W  ty p e s  if n e c e s s a ry .

P a y lo a d - P a y lo a d  to  b e  tra n s p o rte d  b y  L 2 T P v 3 . T y p ic a lly  th e  e n tire  lin k -le v e l fra m e .

S e s s io n  ID  
(4  B y te s )

S e s s io n  C o o k ie  
(0  – 8  B y te s )

IP v 4  H e a d e r      
(2 0  B y te s )

L2 T P v 3  
H e a d e r

La y e r  2  P D U  
(v a r ia b le )

P W  C o n tr o l 
E n c a p

D a ta  
P la n e
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B i-d ir e c tio n a l S e s s io n  ID  e x c h a n g e  
in itia te d  b y  o n e  o f th e  L2 T P  C o n tr o l 
C o n n e c tio n  E n d p o in ts (LC C E s )

L2 T P v 3  – C o n tr o l C o n n e c tio n  a n d  
S e s s io n  N e g o tia tio n

P E 2P E 1

C EC E 1

IP v 4  H e a d e r L2 T P v 3  H e a d e r P D U

: C o n tr o l C h a n n e l E s ta b lis h m e n t

2 . P E 1  s ta r ts  a  c o n tr o l 
c o n n e c tio n  w ith  P E 2  if 
o n e  d o e s n ’t a lr e a d y  e x is t. 
(S C C R Q , S C C R P , S C C C N )

5 . N e g o tia te d   S e s s io n  
ID s  a r e  n o w  p r e p e n d e d
to  th e  P W  a n d  d a ta  
p a c k e ts  c a n  b e  
fo r w a r d e d .

6 . F r o m  th is  p o in t fo r w a r d , 
In c o m in g  c a ll m e s s a g e s , IC [x x ], a r e  
e x c h a n g e d  fo r  e a c h  n e w  P W  th a t is  
p r o v is io n e d .

1 . X c o n n e c te d c ir c u it 
tr a n s itio n s  to  a n  a c tiv e  
s ta te

: In itia tio n

4 . P E 2  r e p lie s  to  th e  r e q u e s t 
fr o m  P E 1  a n d  c o n fir m s  th e  
c a ll s h o u ld  b e  p r o c e s s e d  
(IC R P )

3 . P E 1  r e q u e s ts  a  c a ll to  
b e  s e tu p  fr o m  P E 2 . 
(IC R Q ,IC C N )

: S e s s io n  ID  E s ta b lis h m e n t fo r  D a ta  P la n e

C o n tr o l 
P la n e
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A g e n d a  A g e n d a  –– L2 T P v 3L2 T P v 3

•• In tr o d u c tio nIn tr o d u c tio n

•• T e c h n o lo g yT e c h n o lo g y

•• A p p lic a tio n sA p p lic a tio n s

•• R e fe r e n c e sR e fe r e n c e s
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L2 T P v 3  L2 T P v 3  –– E th e r n e t A p p lic a tio n  O v e r v ie wE th e r n e t A p p lic a tio n  O v e r v ie w

T w o  E th e r n e t S e g m e n ts  a r e  jo in e d  o v e r  a n  IP  c o r e  v ia  L2 T P v 3 . T o  th e  e n d  u s e r  
d e v ic e s , th e  tw o  p h y s ic a l E th e r n e t n e tw o r k s  a p p e a r  a s  a  s in g le  s e g m e n t.

S te p  # 1 
W o rk s ta tio n  A  
s e n d s  p a c k e t 
d e s tin e d  fo r 

S e rv e r B

S te p  # 3  P E 2  re c e iv e s  
IP /L 2 T P /E th e rn e t P a c k e t 

a n d  re m o v e s  th e  
IP /L 2 T P v 3  h e a d e rs . T h e  
re m a in in g  E th e rn e t fra m e  
is  fo rw a rd e d  to  S e rv e r B . 

S te p  # 2  P E 1 ta k e s  E th e rn e t 
fra m e  a n d  e n c a p s u la te s  its  

e n tire ty  in  L 2 T P  a n d  ro u te s  it 
to  tu n n e l d e s tin a tio n

N o te : E th e r n e t fr a m e  w ill b e  e n c a p in  its  e n tir e ty  w ith  a n  L2 T P v 3  d a ta  h e a d e r . A t th e  o th e r  e n d , a
r e c e iv e d  L2 T P v 3  d a ta  p a c k e t w ill b e  s tr ip p e d  o f its  L2 T P v 3  h e a d e r . 

S e r v e r  B

L 2 T P v 3

IP v 4

W o r k s ta tio n  A

E th e rn e tIP L 2 T P E th e rn e tE th e rn e t

P E 1 P E 2

L2 T P v 3
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L2 T P v 3  L2 T P v 3  –– Le a s e d  A p p lic a tio n  O v e r v ie wLe a s e d  A p p lic a tio n  O v e r v ie w

L 2 T P v 3

IP v 4

W o r k s ta tio n  A S e r v e r  B

S te p  # 2  P E 1 ta k e s  H D L C  
fra m e  a n d  e n c a p s u la te s  its  

e n tire ty  in  L 2 T P  a n d  ro u te s  it 
to  tu n n e l d e s tin a tio n

IP L 2 T P H D L C  

P E 1 P E 2

S te p  # 3  P E 2  re c e iv e s  
IP /L 2 T P /H D L C  P a c k e t 

a n d  re m o v e s  th e  
IP /L 2 T P v 3  h e a d e rs .

H D L C  F ra m e

S te p  # 1 
W o rk s ta tio n  A  
s e n d s  p a c k e t 
d e s tin e d  fo r 

S e rv e r B
H D L C  F ra m e

A  p o r tio n  o f a n  H D LC  o r  P P P  le a s e d  lin e  is  e m u la te d  o v e r  a n  IP  n e tw o r k . T o  th e  
e n d  u s e r  d e v ic e s , th e  le a s e d  lin e  a p p e a r s  a s  a  s in g le  s e g m e n t.
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L2 T P v 3  L2 T P v 3  –– F r a m e  R e la y  A p p lic a tio n  O v e r v ie wF r a m e  R e la y  A p p lic a tio n  O v e r v ie w

S te p  # 1  
E n te r p r is e  H u b  
s e n d s  a  fr a m e  
d e s tin e d  fo r  
E n te r p r is e  S ite  A  
to w a r d s  P E  A

S te p  # 3  P E  B  r e c e iv e s  P a c k e t a n d  
r e m o v e s  th e  IP /L2 T P v 3  h e a d e r s . T h e  
r e m a in in g  F r a m e  R e la y  h e a d e r  is  
r e w r itte n  w ith  D LC I 4 3  is  fo r w a r d e d  
to  E n te r p r is e  S ite  A .

IP v 4  C o r e
T u n n e l 2

E n te r p r is e  
H u b

E n te r p r is e  
S ite  B

E n te r p r is e  
S ite  A

D LC I 4 3

D LC I 5 4

T u n n e l 1

D LC I 2 8

D LC I 2 9

P E  A

P E  B

P E  C

F ra m e

D LC I 2 9

F ra m e

D LC I 4 3

IP L2 T P F r a m e

S te p  # 2  In g r e s s  
in te r fa c e s  is  m a tc h e d  to  
T u n n e l 1  a n d  L2 T P  +  IP  
is  c o n s tr u c te d  a n d  s e n t 
o u t c o r r e c t I/F .

D LC I D LC IP W

C E 1 U N I/N N I N N I/U N I C E 2P E 1 P E 2

M u lti-S e g m e n t P V C

L 2 T P v 3
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L2 T P v 3  L2 T P v 3  -- G lo b a l R e a c h  S e r v ic e s  A p p lic a tio nG lo b a l R e a c h  S e r v ic e s  A p p lic a tio n

R e q u ir e m e n t: F r a m e  R e la y  c o n n e c tio n s  b e tw e e n  C h ic a g o  &  R o m e
P r o b le m : T h e  S e r v ic e  P r o v id e r  o n ly  h a s  a n  IP  C o r e  in  Lo n d o n
S o lu tio n : U s e  L2 T P v 3  tu n n e ls  to  s u p p o r t L2  c o n n e c tiv ity  to  a ll s ite s

B e n e fits : T im e -to -S e r v ic e , G lo b a l R e a c h , R e d u c e d  C o s t  

C h ic a g o

N e w
Y o r k Lo n d o n

R o m e

F r a m e  
R e la y

IP  a n d  A T M  
C o r e s

F r a m e  
R e la y

IP  
C o r e

L 2 T P v 3
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IP s e c  w ith  L2 T P v 3  A p p lic a tio nIP s e c  w ith  L2 T P v 3  A p p lic a tio n

S P  C o r e
E n te r p r is e

E n te r p r is e  M a n a g e d

IP s e cIP s e c

L2 T P v 3L2 T P v 3

E n te r p r is e

• R e q u ir e m e n t: E s ta b lis h  s e c u r e  c o n n e c tio n s  b e tw e e n  s ite s
• P r o b le m : C u s to m e r  w a n ts  o p tio n  to  m a n a g e  a n d  o u ts o u r c e  s e le c tiv e ly  
• S o lu tio n : L2 T P v 3  c o n n e c tiv ity  c o m b in e d  w ith  IP s e c

E n te r p r is e
IP  o r  M P LS

C o r e

R e m o te  
B r a n c h

S P  M a n a g e d
S in g le  Lin k  – M u lti-S e r v ic e

(V P N    &  In te r n e t)

IP s e c  IP s e c  

L2 T P v 3L2 T P v 3

In te r n e t
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L2 T P v 3  L2 T P v 3  –– S u m m a r yS u m m a r y

•• L2 T P v 3  is  a  m e th o d  fo r  tr a n s p o r tin g  a  v a r ie ty  o f L2 T P v 3  is  a  m e th o d  fo r  tr a n s p o r tin g  a  v a r ie ty  o f la y e r  2  c ir c u it la y e r  2  c ir c u it 
ty p e sty p e s a c r o s s  a c r o s s  IP  n e tw o r k sIP  n e tw o r k s

•• L2 T P v 3  is  a n  L2 T P v 3  is  a n  o p e no p e n s ta n d a r d  s ta n d a r d  d e fin e d  b y  th e  IE T F  L2 T P  d e fin e d  b y  th e  IE T F  L2 T P  
E x te n s io n s  W o r k in g  G r o u pE x te n s io n s  W o r k in g  G r o u p

•• L2 T P v 3  h a s  its  o w n  inL2 T P v 3  h a s  its  o w n  in -- b a n d  b a n d  C o n tr o l C o n n e c tio nC o n tr o l C o n n e c tio n to  d y n a m ic a lly  to  d y n a m ic a lly  
c r e a te  a n d  m a in ta in  s e s s io n s .c r e a te  a n d  m a in ta in  s e s s io n s .

•• L2 T P v 3  u tiliz e s  L2 T P v 3  u tiliz e s  th eth e e x p e r ie n c ee x p e r ie n c e o f a  w e llo f a  w e ll-- e s ta b lis h e d  lin e a g e  o f e s ta b lis h e d  lin e a g e  o f 
p r o to c o ls , in c lu d in g  L2 T P  d e fin e d  in  R F C 2 6 6 1p r o to c o ls , in c lu d in g  L2 T P  d e fin e d  in  R F C 2 6 6 1

•• U tiliz a tio n  o f IP  p r o v id e s  U tiliz a tio n  o f IP  p r o v id e s  g lo b a l r e a c h  g lo b a l r e a c h  fo r  a  v a r ie ty  o f n e w  fo r  a  v a r ie ty  o f n e w  
L2 V P N  s e r v ic e  o ffe r in g s .L2 V P N  s e r v ic e  o ffe r in g s .
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A g e n d a  A g e n d a  –– L2 T P v 3L2 T P v 3

•• In tr o d u c tio nIn tr o d u c tio n

•• T e c h n o lo g yT e c h n o lo g y

•• A p p lic a tio n sA p p lic a tio n s

•• R e fe r e n c e sR e fe r e n c e s
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R e fe r e n c e sR e fe r e n c e s

•• IE T F  D ra fts  o n  L 2 T P v 3  T e c h n o lo g yIE T F  D ra fts  o n  L 2 T P v 3  T e c h n o lo g y
h ttp ://w w w .ie tf.o rg /in te rn e th ttp ://w w w .ie tf.o rg /in te rn e t-- d ra fts /d ra ftd ra fts /d ra ft-- ie tfie tf-- l2 tp e x tl2 tp e x t-- l2 tpl2 tp -- b a s eb a s e --11.tx t11.tx t

h ttp ://w w w .ie tf.o rg /in te rn e th ttp ://w w w .ie tf.o rg /in te rn e t-- d ra fts /d ra ftd ra fts /d ra ft-- ie tfie tf-- l2 tp e x tl2 tp e x t-- p w e 3p w e 3 -- e th e rn e te th e rn e t-- 0 1.tx t0 1.tx t

•• L 2 T P v 3  T e c h n o lo g y  D e p lo y m e n tL 2 T P v 3  T e c h n o lo g y  D e p lo y m e n t
h ttp ://n e w s ro o m .c is c o .c o m /d lls /in n o v a to rs /s o ftw a re _ s ta n d a rd s /m a rh ttp ://n e w s ro o m .c is c o .c o m /d lls /in n o v a to rs /s o ftw a re _ s ta n d a rd s /m a r k _ to w n s le y _ p ro file .h tm lk _ to w n s le y _ p ro file .h tm l
h ttp ://w w w .c is c o .c o m /w a rp /p u b lic /c c /s o /n e s o /v p n /u n v p n s t/2 tp v 3 _ o vh ttp ://w w w .c is c o .c o m /w a rp /p u b lic /c c /s o /n e s o /v p n /u n v p n s t/2 tp v 3 _ o v .h tm.h tm
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L2 T P v 3  T e r m s  &  A c r o n y m sL2 T P v 3  T e r m s  &  A c r o n y m s

A V P - A ttrib u te  V a lu e  P a ir. M u ltip le  A V P ’s m a k e  u p  L 2 T P v 3  C o n tro l m e s s a g e s . (S a m e  a s  T L V ’s in  M a rtin i s p e c s )

C E - C u s to m e r E d g e .  T h is  is  th e  c u s to m e r e q u ip m e n t m a k in g  a  d ire c t c o n n e c tio n  to  th e  S e rv ic e  P ro v id e r's  e q u ip m e n t (P E ).

C IR - C o m m itte d  In fo rm a tio n  R a te .  In  F ra m e  R e la y , th e  m in im u m  a v e ra g e  d a ta  ra te  p ro v id e d  to  th e  c u s to m e r.

C o n tr o l C o n n e c tio n - A  re lia b le  c h a n n e l th a t is  u s e d  to  e s ta b lis h , m a in ta in  a n d  re m o v e  L 2 T P  s e s s io n s  (d ire c te d -L D P  in  
A T o M )

C o n tr o l M e s s a g e - A n  L 2 T P  m e s s a g e  u s e d  b y  th e  C o n tro l C o n n e c tio n

D a ta  M e s s a g e - M e s s a g e  u s e d  b y  th e  d a ta  c h a n n e l

D ir e c te d  LD P - A n  e x te n d e d  L D P  s e s s io n  u s e d  to  c o n n e c te d  P E s  th a t a re n 't d ire c tly  a d ja c e n t.

D LC I - D a ta  L in k  C o n n e c tio n  Id e n tifie r.  A  v a lu e  b e tw e e n  0  a n d  10 2 3  u s e d  to  id e n tify  a  c irc u it o n  F ra m e  R e la y  e n a b le d  p o rt.

LC C E - L 2 T P  C o n tro l C o n n e c tio n  E n d p o in t. D e fin e d  a s  o n e  e n d  o f th e  L 2 T P  c o n tro l c o n n e c tio n .

LD P - L a b e l D is trib u tio n  P ro to c o l.  R F C 3 0 3 6 .  O n e  o v e r s e v e ra l p ro to c o ls  a v a ila b le  to  e s ta b lis h  L S P ’s .

LS P - L a b e l S w itc h e d  P a th .  T h e  p a th  a  M P L S  e n c a p s u la te d  p a c k e ts  ta k e th ro u g h  th e  c o re .

LS R - L a b e l S w itc h e d  R o u te r.  A  n o d e  p a rtic ip a tin g  in  a n  M P L S  c o re .

M T U - M a x im u m  T ra n s fe r U n it. M a x im u m  s iz e  a  fra m e  c a n  b e  fo r a  L a y e r 2  s p e c ific a tio n .

P D U  - P ro to c o l D a ta g ra m  U n it.  P D U  re fe rs  to  th e  L a y e r 2  d a ta  th a t w ill b e  fo rw a rd e d  a c ro s s  th e  s e g m e n t (fra m e ).

P E - P ro v id e r E d g e . T h is  is  th e  a  s e rv ic e  p ro v id e r e q u ip m e n t m a k in g  a  d ire c t c o n n e c tio n  to  th e  C u s to m e r's  e q u ip m e n t (C E ).
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P s e u d o -w ir e  P D U - A  P D U  s e n t o n  th e  P W  th a t c o n ta in s  a ll o f th e  n e c e s s a ry  e le m e n ts  
(c o n tro l a n d  d a ta ) to  p ro v id e  th e  s e rv ic e .

P S N - P a c k e t S w itc h e d  N e tw o rk .  N a tiv e  IP  o r M u ltip ro to c o l L a b e l S w itc h e d  fo r th is  
d is c u s s io n .

P W - P s e u d o -W ire .  A  m e c h a n is m  th a t c a rrie s  e s s e n tia l e le m e n ts  o f th e  a n  e m u la te d  s e rv ic e  
o v e r th e  P S N .

P W E 3 - P s e u d o w ire  E m u la tio n  E n d -to -E n d  (IE T F  w o rk in g  g ro u p  d e v o te d  to  s ta n d a rd iz a tio n  
o f P W E  S e rv ic e s )

P W E S - P s e u d o w ire  E d g e  S e rv ic e  (C o m m o n  a tta c h m e n t te c h n o lo g ie s , s u c h  a s  A T M , F ra m e  
R e la y , H D L C , e tc .)

S e s s io n - C re a te d  b y  a n  C o n tro l C o n n e c tio n .  S p e c ific a lly , a  o n e -to -o n e  m a p p in g  o f c irc u it-
to -p s e u d o w ire .

T LV - T y p e -L e n g th -V a lu e . U s e d  to  d e fin e  o p tio n a l p a ra m e te rs  u s e d  in  L D P -L a b e l M a p p in g  
m e s s a g e s , c o m p a ra b le  to  A V P ’s .

L2 T P v 3  T e r m s  &  A c r o n y m sL2 T P v 3  T e r m s  &  A c r o n y m s
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