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Bidirectional P-tunnels in MVPN 

•  Bidirectional P-tunnel: 
•  MP2MP LSP per RFC 6388 
•  PIM MDT per RFC 5015, GRE Encapsulation 

•  Accommodated by existing RFCs: 
•  RFC 6514 allows such tunnels to be specified in PMSI 

Tunnel Attribute of x-PMSI A-D routes 
•  RFCs 6513 and 6517 discuss use of these tunnels: 

•  For saving state in intermediate nodes, and/or 
•  Preferred method of supporting customers who use BIDIR-PIM (C-

BIDIR support) 
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Filling the Gaps 
•  Existing RFCs do not provide full specification for use of 

bidir P-tunnels; mostly say: 
•  “full specification is out of scope of this document” 

•  draft-ietf-l3vpn-mvpn-bidir fillx these gaps by providing the 
complete specification for using bidir P-tunnels in MVPN 

•  Two ways of using bidir P-tunnels defined: 
•  Unpartitioned method: useful, e.g, for I-PMSI or (C-*,C-*) S-PMSI, 

all PEs in VPN can transmit and receive on it 
•  Partitioned method: useful for C-bidir support as discussed in RFC 

6513 section 11.2 

•  New Wild Card (C-*,C-BIDIR) also defined, to enable 
binding of all C-bidir flows to a given (bidir) P-tunnel 
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Unpartitioned Method 
•  Used to instantiate I-PMSI or WildCard S-PMSI 

•  Can be used to support PIM/MI-PMSI, but also can be used with 
BGP C-multicast 

•  All PEs in VPN must identify same P-tunnel in the 
corresponding A-D routes 
•  mLDP FEC provisioned, 
•  root node need not be PE 
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Unpartitioned Method Issues 
•  Doesn’t provide RFC 6513 section 11.2 C-bidir support 
•  Duplication prevention: 

•  Single forwarder selection 
•  PIM Asserts  
•  “Discard from wrong PE” technique only available if 

upstream-assigned labels are used to identify 
transmitting PE 

•  this requires that the root node be a PE, and  
•  that the root node use the PE Distinguisher Labels attribute to bind 

upstream-assigned labels to PE addresses 
•  a PE transmitting onto the tunnel would identify itself in the data plane 

with the corresponding upstream-assigned label 
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Partitioned Method 
•  Provides C-bidir support as envisaged in RFC 

6513 section 11.2, & recommended in RFC 6517 
•  The bidir P-tunnels are advertised in S-PMSI A-D 

routes to which C-bidir flows are bound: 
•  (C-*,C-*), 
•  (C-*,C-G) where C-G is a bidir group 
•  New (C-*,C-BIDIR) wildcard 

•  The draft also provide rules for using these 
tunnels to carry unidirectional C-flows 

•  Two variations: with/without LSP hierarchy 
•  Will discuss “without” variation first 
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What’s the Big Deal about C-bidir? 
•  Every BIDIR-PIM Group Address is associated with a 

Rendezvous Point Address (RPA) 
•  A BIDIR-PIM distribution tree is rooted at the node closest 

to the RPA 
•  Traffic can enter the tree at any point 
•  Traffic goes both upstream and downstream from the 

entry point 
•  At every vertex, traffic goes both upstream and 

downstream 
•  This creates a duplicate detection issue 
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What’s the Big Deal about C-bidir? 
                          

N1 

N2 

N3 N5 N7 

N4 N6 (*,G) Tree rooted at N1 
Possible path of (N7,G) flow 

•  Assume N3 is the Designated Forwarder for the LAN 
•  Note that N2 does not get N7’s traffic from the LAN 
•  N2 gets N7’s traffic from N1 not from N5 
•  N2 does not send traffic from N1 onto LAN 
•  These restrictions necessary to prevent duplicates 
•  No RPF check on data is possible 
•  Restrictions effected by Designated Forwarder Election on LAN; 

• Only DF (N3 in this case) can take data from downstream off LAN and 
send upstream 
• Only DF can put data from upstream on LAN 
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Implications for MVPN 
•  Instead of a LAN, we have tunnels across the SP 

backbone 
•  We do not want to have the PEs of a given MVPN run the 

BIDIR-PIM DF Election procedures across the backbone 
•  Not recommended outside a LAN environment 
•  Don’t want to require PE-PE PIM interactions as precondition of 

supporting C-BIDIR 

•  Alternative 1: Put the RPA in the backbone (no DF 
election on the RPA) 

•  Alternative 2: Partitioned Method 
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Partitioned Method 
•  In a given MVPN, when a PE gets Join(*,G) from a CE, where C-G is 

a BIDIR-PIM group, PE independently selects a “root PE” for C-G 
•  The selected root PE will be the “upstream PE” (as defined in RFC 

6513) for G’s C-RPA 
•  Any PE that might be the root PE for some bidir group advertises an 

S-PMSI A-D route (C-*,C-G) or (C-*,C-*) or (C-*,C-BIDIR) whose 
PMSI Tunnel attribute specifies an MP2MP LSP 

•  Any PE with (C-*,C-G) traffic to send to other PEs sends on the 
MP2MP LSP advertised by the root PE for C-G 

•  When a PE receives (C-*,C-G) traffic from another PE, it discards it 
unless it has arrived on the MP2MP LSP advertised by the root PE 
for C-G 
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Example 

•  Path of (CE5,G): 
CE5àPE5àPE2à{PE4àCE4, 
              CE2àC-RPàCE1àPE1àPE3àCE3} 

•  Path of (CE3,G): 
CE3àPE3àPE1àCE1àC-RPàCE2àPE2à{PE5àCE5, 
                                  PE4àCE4} 

•  No duplication, no DF election, C-RPA at customer site 

C-RP 
for G 

CE1 

CE2 

CE3 

PE2 PE4 CE4 

PE1 PE3 

PE5 CE5 

Two MP2MP LSPs: 
•  PE1-rooted 
•  PE2-rooted   
All 5 PEs join both 
 
C1 is root of C-BIDIR 
tree, group G 
 
Blue nodes choose 
PE2 as UMH to C-RP, 
red nodes choose PE1 



L3VPN WG  2012-Jul-30 11 

Multiple MP2MP LSPs?  Really? 
•  Seems a bit odd 
•  Very useful though: 

•  A sender always sends on tree rooted at (independently chosen) DF 
•  A receiver never accepts traffic on tree not rooted at DF 
•  Traffic flows not necessarily optimal, but that’s the nature of BIDIR 

•  Will  also work with BIDIR-PIM tunnels in the SP backbone, instead 
of MP2MP LSPs 

•  Bidirectional P-tunnels can also be used to carry unidirectional C-
flows when the root of the P-tunnel is the UMH of the C-flow 

•  If upstream-assigned labels (and PE Distinguisher Labels attribute) 
are available, the whole set of MP2MP LSPs in a given VPN can be 
aggregated onto a single “outer” MP2MP LSP, thus saving state in 
the P routers 

 


