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Advanced IP Multicast
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Ag enda

•Multiprotocol B G P  ( MB G P )
•Multica s t S ource  D is cov e ry  P rotocol ( MS D P )
• S ource  S pe cif ic Multica s t ( S S M)
•Multica s t V P N  ( MV P N )
•Multica s t I P v 6
•Multi T opolog y  R outin g  ( MT R )
• T riple  P la y  a n d  Multica s t
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Multiprotocol B G P  ( MB G P )
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MB G P O ver view
•MB G P :  Multiprotocol B G P
– D e f i n e d  i n  RF C  2 2 8 3  ( e x t e n si o n s t o  B G P )
– C a n  c a r r y  d i f f e r e n t  t y p e s o f  r o u t e s

• I P v 4 / v 6  U n ica s t/ Multica s t
– M a y  b e  c a r r i e d  i n  sa m e  B G P  se ssi o n
– D o e s n o t  p r o p a g a t e  m u l t i c a st  st a t e  i n f o

• S till n e e d  P I M to b uild  D is trib ution  T re e s
–Sa m e  p a t h  se l e c t i o n  a n d  v a l i d a t i o n  r u l e s

• A S -P a th ,  L oca lP re f ,  ME D ,  …
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MB G P O ver view
•Se p a r a t e  B G P  t a b l e s m a i n t a i n e d

– Unicast BGP Table (U-Table)
– M u lticast BGP Table (M -Table)
– A llo w s d if f er ent u nicast/ m u lticast to p o lo g ies o r  p o licies 

• U n i c a st  B G P  Ta b l e  ( U -Ta b l e )
– C o ntains u nicast p r ef ix es f o r  u nicast f o r w ar d ing
– Po p u lated  w ith  BGP u nicast N L R I

• M u l t i c a st  B G P  Ta b l e  ( M -Ta b l e )
– C o ntains u nicast p r ef ix es f o r  R PF  ch eck ing
– Po p u lated  w ith  BGP m u lticast N L R I
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MB G P U p date Messag e
• A d d re s s  F a m ily  I n f orm a tion  ( A F I )
– I d e n t i f i e s A d d r e ss Ty p e  ( se e  RF C 1 7 0 0 )

• A F I  =  1  ( I P v 4 )
• A F I  =  2  ( I P v 6 )

• S ub -A d d re s s  F a m ily  I n f orm a tion  ( S ub -A F I )
–Su b  c a t e g o r y  f o r  A F I  F i e l d
– A d d r e ss F a m i l y  I n f o r m a t i o n  ( A F I )  =  1  ( I P v 4 )

• S ub -A F I  =  1  ( N L R I  is  us e d  f or un ica s t)
• S ub -A F I  =  2  ( N L R I  is  us e d  f or m ultica s t R P F  ch e ck )
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AS 321AS 123

Sender

1 9 2 . 1 6 8 . 1 0 0 . 0 / 2 4

R ec ei v er

router b g p 12 3
n ei g h b or 19 2 . 16 8 . 10 0 . 2  rem ote-a s  32 1 n l rin l ri un i c a s t m ul ti c a s tun i c a s t m ul ti c a s t
.  .  .  

MB G P — C ap ab ility  N eg o tiatio n

. 1 . 2
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AS 321AS 123

Sender

1 9 2 . 1 6 8 . 1 0 0 . 0 / 2 4

R ec ei v er

router b g p 32 1
n ei g h b or 19 2 . 16 8 . 10 0 . 1 rem ote-a s  12 3 n l rin l ri un i c a s t m ul ti c a s tun i c a s t m ul ti c a s t
.  .  .  

MB G P — C ap ab ility  N eg o tiatio n

. 1 . 2



9© 20 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 . Cisco PublicR S T -3261
12684_ 0 5_ 20 0 6_ X 2

AS 321AS 123
M B G P  Se s s i o n  f o r  U n i c a s t  a n d  

M u l t i c a s t  N L R I

Sender

1 9 2 . 1 6 8 . 1 0 0 . 0 / 2 4

1 9 2 . 1 9 2 . 2 5 . 0 / 2 4

R ec ei v er

B G P :  19 2 . 16 8 . 10 0 . 2  op en  a c ti v e,  l oc a l  a d d res s  19 2 . 16 8 . 10 0 . 1
B G P :  19 2 . 16 8 . 10 0 . 2  w en t f rom  A c ti v e to O p en S en t
B G P :  19 2 . 16 8 . 10 0 . 2  s en d i n g  O P E N ,  v ers i on  4
B G P :  19 2 . 16 8 . 10 0 . 2  O P E N  rc v d ,  v ers i on  4
B G P :  19 2 . 16 8 . 10 0 . 2  rc v O P E N  w / op ti on  p a ra m eter ty p e:  2 ,  l en :  6
B G P :  19 2 . 16 8 . 10 0 . 2  O P E N  h a s  C A P A B I L I T Y  c od e:  1,  l en g th  4
B G P :  19 2 . 16 8 . 10 0 . 2  O P E N  h a s M P _ E X T  C A P  f or a f i / s a f i :  1/ 1
B G P :  19 2 . 16 8 . 10 0 . 2  rc v O P E N  w / op ti on  p a ra m eter ty p e:  2 ,  l en :  6
B G P :  19 2 . 16 8 . 10 0 . 2  O P E N  h a s  C A P A B I L I T Y  c od e:  1,  l en g th  4
B G P :  19 2 . 16 8 . 10 0 . 2  O P E N  h a s  M P _ E X T  C A P  f or a f i / s a f i :  1/ 2
B G P :  19 2 . 16 8 . 10 0 . 2  w en t f rom  O p en S en t to O p en C on f i rm
B G P :  19 2 . 16 8 . 10 0 . 2  w en t f rom  O p en C on f i rm to E s ta b l i s h ed

MB G P — C ap ab ility  N eg o tiatio n

. 1 . 2
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MB G P—N L R I Inf o r m atio n
U n i c a s t  B G P  T a b l e

M u l t i c a s t  B G P  T a b l e
MP_REACH_NLRI: 192.192.2/24
AFI: 1,  S u b -AFI: 1 ( u n i c a s t )
AS _PAT H: 30 0  20 0
MED:
Ne x t -Ho p : 192.16 8 .20 0 .2

MP_REACH_NLRI: 192.192.2/24
AFI: 1,  S u b -AFI: 1 ( u n i c a s t )
AS _PAT H: 30 0  20 0
MED:
Ne x t -Ho p : 192.16 8 .20 0 .2

BGP U p d a t e  f r o m  Pe e r
* > i 19 2 . 19 2 . 2 . 0 / 2 4   19 2 . 16 8 . 2 0 0 . 2  30 0  2 0 0  i  

N etw ork             N ex t-H op       P a th
* > i 16 0 . 10 . 1. 0 / 2 4    19 2 . 2 0 . 2 . 2     i
* > i 16 0 . 10 . 3. 0 / 2 4    19 2 . 2 0 . 2 . 2     i

N etw ork             N ex t-H op       P a th
* > i 16 0 . 10 . 1. 0 / 2 4    19 2 . 2 0 . 2 . 2     i
* > i 16 0 . 10 . 3. 0 / 2 4    19 2 . 2 0 . 2 . 2     i

• Storage of arriving NLRI information depends on 
A F I/ SA F I fiel ds in th e U pdate message
•• U nic ast B G P  T ab l e onl y   ( A F I= 1 / SA F I= 1  or ol d sty l e NLRI)U nic ast B G P  T ab l e onl y   ( A F I= 1 / SA F I= 1  or ol d sty l e NLRI)
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MB G P—N L R I Inf o r m atio n

MP_REACH_NLRI: 192.192.2/24
AFI: 1,  S u b -AFI: 2 ( m u l t i c a s t )
AS _PAT H: 30 0  20 0
MED:
Ne x t -Ho p : 192.16 8 .20 0 .2

MP_REACH_NLRI: 192.192.2/24
AFI: 1,  S u b -AFI: 2 ( m u l t i c a s t )
AS _PAT H: 30 0  20 0
MED:
Ne x t -Ho p : 192.16 8 .20 0 .2

BGP U p d a t e  f r o m  Pe e r

* > i 19 2 . 19 2 . 2 . 0 / 2 4   19 2 . 16 8 . 2 0 0 . 2  30 0  2 0 0  i  

N etw ork             N ex t-H op       P a th
* > i 16 0 . 10 . 1. 0 / 2 4    19 2 . 2 0 . 2 . 2     i
* > i 16 0 . 10 . 3. 0 / 2 4    19 2 . 2 0 . 2 . 2     i

N etw ork             N ex t-H op       P a th
* > i 16 0 . 10 . 1. 0 / 2 4    19 2 . 2 0 . 2 . 2     i
* > i 16 0 . 10 . 3. 0 / 2 4    19 2 . 2 0 . 2 . 2     i

• Storage of arriving NLRI information depends on 
A F I/ SA F I fiel ds in th e U pdate message
• U nic ast B G P  T ab l e onl y   ( A F I= 1 / SA F I= 1  or ol d sty l e NLRI)
•• M u l tic ast B G P  T ab l e onl y   ( A F I= 1 / SA F I= 2 )M u l tic ast B G P  T ab l e onl y   ( A F I= 1 / SA F I= 2 )

U n i c a s t  B G P  T a b l e

M u l t i c a s t  B G P  T a b l e
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AS  321AS  123

192.192.25 .0 /24

S e n d e r

1 9 2 . 1 6 8 . 1 0 0 . 0 / 2 4

1 9 2 . 1 6 8 . 2 0 0 . 0 / 2 4

U ni c a s t  T ra f f i c. 1

. 1

. 2

. 2

router b g p 32 1
.  .  .
n etw ork  19 2 . 19 2 . 2 5 . 0  n l ri un i c a s t m ul ti c a s t
n ei g h b or 19 2 . 16 8 . 10 0 . 1 rem ote-a s  12 3 n l ri un i c a s t
n ei g h b or 19 2 . 16 8 . 2 0 0 . 1 rem ote-a s  12 3 n l ri m ul ti c a s t

M u l t i c a s t  T ra f f i c

MB G P—N L R I Inf o r m atio n
Incongruent Topologies
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MB G P S y ntax  C h ang e
router b g p 5
n etw ork  1 7 1 . 6 9 . 2 1 4 . 0  m a s k  2 55. 2 55. 2 55. 0  n l ri un i c a s t m ul ti c a s t
n ei g h b or 1 7 1 . 6 9 . 2 1 4 . 3 8  rem ote-a s  2  n l ri un i c a s t
n ei g h b or 1 7 1 . 6 9 . 2 1 4 . 50  rem ote-a s  2  n l ri m ul ti c a s t

router b g p 5
n o b g p d ef a ul t i p v 4 -un i c a s t
n ei g h b or 1 7 1 . 6 9 . 2 1 4 . 3 8  rem ote-a s  2
n ei g h b or 1 7 1 . 6 9 . 2 1 4 . 50  rem ote-a s  2
!
a d d res s -f a m i l y  i p v 4  un i c a s t
n ei g h b or 1 7 1 . 6 9 . 2 1 4 . 3 8  a c ti v a te
n etw ork  1 7 1 . 6 9 . 2 1 4 . 0  m a s k  2 55. 2 55. 2 55. 0
ex i t-a d d res s -f a m i l y
!
a d d res s -f a m i l y  i p v 4  m ul ti c a s t
n ei g h b or 1 7 1 . 6 9 . 2 1 4 . 50  a c ti v a te
n etw ork  1 7 1 . 6 9 . 2 1 4 . 0  m a s k  2 55. 2 55. 2 55. 0
ex i t-a d d res s -f a m i l y

A d d re s s -F a m ily  S y n ta x

N L R I  S y n ta x
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MB G P—S um m ar y
• S olv e s  pa rt of  in te r-d om a in  prob le m
– C a n  e x c h a n g e  m u l t i c a st  r o u t i n g  i n f o r m a t i o n
– U se s st a n d a r d  B G P  c o n f i g u r a t i o n  k n o b s
– P e r m i t s se p a r a t e  u n i c a st  a n d  m u l t i c a st  
t o p o l o g i e s i f  d e si r e d

• S till m us t us e  P I M to:
– B u i l d  d i st r i b u t i o n  t r e e s
– A c t u a l l y  f o r w a r d  m u l t i c a st  t r a f f i c
– P I M -SM  r e c o m m e n d e d
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Multica s t S ource  D is cov e ry  
P rotocol ( M SD P )
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Domain C

Domain B

Domain D

Domain E

SA

SA

SA SA

SA

SA

So u rc e A c t i v e
M es s a g es

SA

Domain A
SA  M es s a g e

1 9 2 . 1 . 1 . 1 ,  2 2 4 . 2 . 2 . 2

SA  M es s a g e
1 9 2 . 1 . 1 . 1 ,  2 2 4 . 2 . 2 . 2

r

M SD P  P eers
R P

R P

R P

R P

MS D P O ver view

J o i n ( * ,  2 2 4 . 2 . 2 . 2 )

s
R P

R eg i s t er
1 9 2 . 1 . 1 . 1 ,  2 2 4 . 2 . 2 . 2

M S D P  E x a m ple
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Domain C

Domain B

Domain D

Domain E

Domain A

R P

R P

R P

R P

r

M SD P  P eers

� � � �
� � �

� � � 	 � 	 � 	 � 


R P

MS D P O ver view

s

M S D P  E x a m ple
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Domain C

Domain B

Domain D

Domain E

Domain A

R P

R P

R P

R P

r

M SD P  P eers
M u l t i c a s t  T ra f f i c R P

MS D P O ver view

s

M S D P  E x a m ple
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Domain C

Domain B

Domain D

Domain E

Domain A

R P

R P

R P

R P

r

M SD P  P eers
M u l t i c a s t  T ra f f i c R P

MS D P O ver view

s

� � ��

� ���
� � 	�

�

� 

� �

M S D P  E x a m ple
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Domain C

Domain B

Domain D

Domain E

Domain A

R P

R P

R P

R P

r

M SD P  P eers
M u l t i c a s t  T ra f f i c R P

MS D P O ver view

s

M S D P  E x a m ple
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MS D P S A Messag es
•MS D P  S ource  A ctiv e  ( S A )  Me s s a g e s

•U sed  to a d v ertise a ctiv e S ources in a  d om a in
•S A  M essa ge C ontents:
»IP  A d d ress of  O rigina tor ( R P  a d d ress)
» N um b er of  ( S ,  G ) ’s pa irs b eing a d v ertised
» L ist of  a ctiv e ( S ,  G ) ’s in th e d om a in
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R eceiving  S A Messag es
• R P F  C h e ck  R ule s  d e pe n d  on  pe e rin g
–Ru l e  1 :  Se n d i n g  M SD P  p e e r  =  i ( m ) B G P  p e e r
–Ru l e  2 :  Se n d i n g  M SD P  p e e r  =  e ( m ) B G P  p e e r

• E x ce ption s :  
–RP F  c h e c k  i s sk i p p e d  w h e n :

• S e n d in g  MS D P  pe e r =  O rig in a tin g  R P
• S e n d in g  MS D P  pe e r =  Me s h -G roup pe e r
• S e n d in g  MS D P  pe e r =  on ly  MS D P  pe e r
» ( i. e.  th e ‘defau l t-peer’ or th e onl y  ‘msdp-peer’ c onfigu red. )
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R PF  C h eck  R ule 1
• W h e n  MS D P  pe e r =  i( m ) B G P  pe e r
– F i n d  “B e st  P a t h ” t o  RP  i n  B G P  Ta b l e s

• S e a rch  MR I B  f irs t th e n  U R I B
• I f  n o pa th  to O rig in a tin g  R P  f oun d ,  R P F  F a ils

– N o t e  “B G P  p e e r ” t h a t  a d v e r t i se d  p a t h
• ( i. e .  I P  A d d re s s  of  B G P  pe e r th a t s e n t us  th is  pa th )
• T h is  is  n ot th e  s a m e  a s  th e  N e x t-h op of  th e  pa th ! !

–Ru l e  1  Te st  C o n d i t i o n :
•MS D P  P e e r a d d re s s  =  B G P  pe e r a d d re s s ?
» If Y es,  RP F  Su c c eeds
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AS 1 0 0

AS 5 AS 7

AA

17 2.16 .5 .117 2.16 .6 .1

show ip m b g p 1 7 2 . 1 6 . 6 . 1
B G P  r ou t in g  t a b l e  e n t r y  f or  1 7 2 . 1 6 . 6 . 0 / 2 4 ,  v e r sion  8 7 4 5 1 1 8
P a t hs:  ( 1  a v a il a b l e ,  b e st  # 1 )
7  5 ,  ( r e c e iv e d  &  u se d )
1 7 2 . 1 6 . 5 . 1  ( m e t r ic  6 8 0 9 6 )  f r om  17 2 . 16 . 3. 1 ( 1 7 2 . 1 6 . 3 . 1 )

BGP Pe e r
MS DP Pe e r
S A Me s s a g e

S A R P F Ch e c k  S u c c e e d s

FF

i ( m ) BGP p e e r  a d d r e s s  =  17 2.16 .3.1
( a d v e r t i s i n g  b e s t -p a t h  t o  RP)

MS DP Pe e r  a d d r e s s  =  17 2.16 .3.1

R ule1 :  MS D P p eer  =  i( m ) B G P p eer

17 2.16 .3.117 2.16 .4.1
EE

RP

S o u r c e

RP

RP MSDP Peer address = i(m)BGP Peer address

DD

GG
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AS 1 0 0

AS 5 AS 7

AA

17 2.16 .5 .117 2.16 .6 .1 FF

R ule1 :  MS D P p eer  =  i( m ) B G P p eer

17 2.16 .3.117 2.16 .4.1
EE

XX

RP

show ip m b g p 1 7 2 . 1 6 . 6 . 1
B G P  r ou t in g  t a b l e  e n t r y  f or  1 7 2 . 1 6 . 6 . 0 / 2 4 ,  v e r sion  8 7 4 5 1 1 8
P a t hs:  ( 1  a v a il a b l e ,  b e st  # 1 )
7  5 ,  ( r e c e iv e d  &  u se d )
1 7 2 . 1 6 . 5 . 1  ( m e t r ic  6 8 0 9 6 )  f r om  17 2 . 16 . 3. 1 ( 1 7 2 . 1 6 . 3 . 1 )

SA RPF Check Fails

i ( m ) BGP Pe e r  a d d r e s s  =  17 2.16 .3.1
( a d v e r t i s i n g  b e s t -p a t h  t o  RP)
MS DP Pe e r  a d d r e s s  =  17 2.16 .4.1

MSDP Peer address ! = i(m)BGP Peer addressRP

S o u r c e

RP

DD

GG

BGP Pe e r
MS DP Pe e r
S A Me s s a g e
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AS 1 0 0

AS 5 AS 7

AA

17 2.16 .5 .117 2.16 .6 .1 FF

R ule1 :  MS D P p eer  =  i( m ) B G P p eer

17 2.16 .3.117 2.16 .4.1
EE

RP

DD

S o u r c e

GG

RP

C om m on  Mis ta k e  # 1 :C om m on  Mis ta k e  # 1 :
Failu r e t o  u se sam e ad d r esses f o r  Failu r e t o  u se sam e ad d r esses f o r  
M SD P p eer s as i( m ) B G P p eer s!M SD P p eer s as i( m ) B G P p eer s!

show ip m b g p 1 7 2 . 1 6 . 6 . 1
B G P  r ou t in g  t a b l e  e n t r y  f or  1 7 2 . 1 6 . 6 . 0 / 2 4 ,  v e r sion  8 7 4 5 1 1 8
P a t hs:  ( 1  a v a il a b l e ,  b e st  # 1 )
7  5 ,  ( r e c e iv e d  &  u se d )
1 7 2 . 1 6 . 5 . 1  ( m e t r ic  6 8 0 9 6 )  f r om  17 2 . 16 . 3. 1 ( 1 7 2 . 1 6 . 3 . 1 )

SA RPF Check Fails

i ( m ) BGP Pe e r  a d d r e s s  =  17 2.16 .3.1
( a d v e r t i s i n g  b e s t -p a t h  t o  RP)
MS DP Pe e r  a d d r e s s  =  17 2.16 .20 .1

MSDP Peer address ! = i(m)BGP Peer address

XX

17 2.16 .20 .1

RP

BGP Pe e r
MS DP Pe e r
S A Me s s a g e
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AS 1 0 0

AS 5 AS 7

17 2.16 .5 .117 2.16 .6 .1

R ule1 :  MS D P p eer  =  i( m ) B G P p eer

17 2.16 .3.117 2.16 .4.1

RP

S o u r c e

GG

C om m on  Mis ta k e  # 2 :C om m on  Mis ta k e  # 2 :
Failu r e t o  f o llo w  i( m ) B G P t o p o lo g y !Failu r e t o  f o llo w  i( m ) B G P t o p o lo g y !
Can  hap p en  w hen  RRCan  hap p en  w hen  RR’’s ar e u sed .s ar e u sed .

17 2.16 .1.1RRRR

RP

FF

DD

AA

EE

show ip m b g p 1 7 2 . 1 6 . 6 . 1
B G P  r ou t in g  t a b l e  e n t r y  f or  1 7 2 . 1 6 . 6 . 0 / 2 4 ,  v e r sion  8 7 4 5 1 1 8
P a t hs:  ( 1  a v a il a b l e ,  b e st  # 1 )
7  5 ,  ( r e c e iv e d  &  u se d )
1 7 2 . 1 6 . 5 . 1  ( m e t r ic  6 8 0 9 6 )  f r om  17 2 . 16 . 1. 1 ( 1 7 2 . 1 6 . 1 . 1 )

SA RPF Check Fails

i ( m ) BGP Pe e r  a d d r e s s  =  17 2.16 .1.1
( a d v e r t i s i n g  b e s t -p a t h  t o  RP)
MS DP Pe e r  a d d r e s s  =  17 2.16 .3.1

MSDP Peer address ! = i(m)BGP Peer address

RP

BGP Pe e r
MS DP Pe e r
S A Me s s a g e
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R PF  C h eck  R ule 2
•When MSDP peer = e(m)BGP peer
– F in d  ( m ) B G P  “B e s t P a th ” to R P
• S ear ch  MR IB  f ir st th en U R IB
»If  no  p ath  to  O r ig inating  R P f o und,  
R PF  F ails

– R ule  2  T e s t C on d ition :
• F ir st AS  in p ath  to  th e R P =  MS D P 
p eer ?
»If  Y es,  R PF  S ucceeds
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AS 1 0 0

AS 5 AS 7

AA

RP

17 2.16 .5 .117 2.16 .6 .1

R ou t e r  A ' s B G P  T a b l e
N e t wor k              N e x t  H op      P a t h
* >  1 7 2 . 1 6 . 3 . 0 / 2 4     1 7 2 . 1 6 . 3 . 1     3 i
1 7 2 . 1 6 . 3 . 0 / 2 4     1 7 2 . 1 6 . 4 . 1    1  3  i

* >  1 7 2 . 1 6 . 4 . 0 / 2 4     1 7 2 . 1 6 . 4 . 1     1  i
1 7 2 . 1 6 . 4 . 0 / 2 4     1 7 2 . 1 6 . 3 . 1    3  1  i

* >  1 7 2 . 1 6 . 5 . 0 / 2 4     1 7 2 . 1 6 . 4 . 1     3  7  i
1 7 2 . 1 6 . 5 . 0 / 2 4     1 7 2 . 1 6 . 3 . 1    1  3  7  i

* >  1 7 2 . 1 6 . 6 . 0 / 2 4     1 7 2 . 1 6 . 3 . 1     3 7  5  i
1 7 2 . 1 6 . 6 . 0 / 2 4     1 7 2 . 1 6 . 4 . 1    1  3  7  5  i

S A R P F Ch e c k  S u c c e e d s

FF

Fi r s t -AS  i n  b e s t -p a t h  t o  RP =  3
AS  o f  MS DP Pe e r  =  3

R ule2 :  MS D P p eer  =  e( m ) B G P p eer

Fi r s t -AS  i n  b e s t -p a t h  t o  RP =  AS  o f  e ( m ) BGP Pe e r

AS 1 AS 3
17 2.16 .3.117 2.16 .4.1

EEDD

S o u r c e

GG

RP

RP

RPRP

BGP Pe e r
MS DP Pe e r
S A Me s s a g e
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AS 1 0 0

AS 5 AS 7

AA

17 2.16 .5 .117 2.16 .6 .1

R ou t e r  A ' s B G P  T a b l e
N e t wor k              N e x t  H op      P a t h
* >  1 7 2 . 1 6 . 3 . 0 / 2 4     1 7 2 . 1 6 . 3 . 1     3  i
1 7 2 . 1 6 . 3 . 0 / 2 4     1 7 2 . 1 6 . 4 . 1    1  3  i

* >  1 7 2 . 1 6 . 4 . 0 / 2 4     1 7 2 . 1 6 . 4 . 1     1 i
1 7 2 . 1 6 . 4 . 0 / 2 4     1 7 2 . 1 6 . 3 . 1    3  1  i

* >  1 7 2 . 1 6 . 5 . 0 / 2 4     1 7 2 . 1 6 . 3 . 1     3  7  i
1 7 2 . 1 6 . 5 . 0 / 2 4     1 7 2 . 1 6 . 4 . 1    1  3  7  i

* >  1 7 2 . 1 6 . 6 . 0 / 2 4     1 7 2 . 1 6 . 3 . 1     3 7  5  i
1 7 2 . 1 6 . 6 . 0 / 2 4     1 7 2 . 1 6 . 4 . 1    1  3  7  5  i

S A R P F Ch e c k  Fail s !S A R P F Ch e c k  Fail s !

FF

R ule2 :  MS D P p eer  =  e( m ) B G P p eer
RP

AS 1 AS 3
17 2.16 .3.117 2.16 .4.1

EEDD

S o u r c e

GG

Fi r s t -AS  i n  b e s t -p a t h  t o  RP =  3
AS  o f  MS DP Pe e r  =  1

RP

RP

RPRP Fi r s tFi r s t --AS  i n  b e s tAS  i n  b e s t -- p a t h  t o  RP ! =  AS  o f  e ( m ) BGP Pe e rp a t h  t o  RP ! =  AS  o f  e ( m ) BGP Pe e r

BGP Pe e r
MS DP Pe e r
S A Me s s a g e




