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Agenda 

•  Background 
•  Changelog 
•  Discussion on the Mailing list 
•  Next steps 



Background 
Motivation 

•  Address few deficiencies in LDP 
[RFC5036] for IPv6 (& dual-stack) usage   

1.  LSP mapping 
2.  LDP identifier 
3.  LDP discovery 
4.  LDP session establishment 
5.  LDP label exchange 
6.  Gen. TTL Security Mechanism 

– More details in the ‘additional slides’.. 

•  Update RFC5036 
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For your 
Reference 



Background 
Where we at? 

•  Version -06 incorporated WGLC comments 

•  WGLC completed in Aug’2011 
–  Good discussion on one particular item (i.e. usage of 

hello adj to advertise v4 or v6 bindings) 
•  Consensus was to make it MAY (instead of MUST) 

–  Feedback about Link-local IPv6 addresses 
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Changelog -06 vs. -05 

•  Changed from MUST to MAY  
– Control v4 vs. v6 bindings based on v4 vs. v6 

Hello Adj 
•  Clarified the rules when ‘IPv6 Link-Local 

Addresses’ are used 
– Hello as well as Session setup  
– Label bindings 
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Discussion on the mailing list 

•  Mostly unrelated to changes since WGLC 
•  Discussion centered around :: 

1.  !Operational: Allow 128-bit besides 32-bit for 
LDP Router-id 

2.  !Fate-Sharing: Allow separate LDP sessions 
per AFI 

3.  Have GTSM optional or not  
4.  Send Separate IPv4 and IPv6 Hellos or not 
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Next Steps 

•  Progress mpls-ldp-ipv6-06 without any 
fundamental changes 
–  Preserve the spirit of RFC5036 

•  Work on a new draft to address !fate-sharing 
–  Multi-session/instance LDP 

(draft-asati-mpls-ldp-multi-session) 
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ADDITIONAL SLIDES 
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1. Operational Aspects with LDP 
IPv6 

•  Should we allow 128-bit as LDP Router-Id 
in IPv6 for operational reasons? 
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RFC6286 (BGP IPv6)  
// 
      The BGP Identifier is a 4-octet, unsigned, non-zero integer that 
      should be unique within an AS.  The value of the BGP Identifier 
// 
 
 
RFC5340 (OSPF IPv6) 
// 
   o  OSPF Router IDs, Area IDs, and LSA Link State IDs remain at the 
      IPv4 size of 32 bits.  They can no longer be assigned as (IPv6) 
      addresses. 
// 
 
   o  On all link types (e.g., broadcast, NBMA, point-to-point, etc.), 
      neighbors are identified solely by their OSPF Router ID.  For all 
 
   o  The neighbor's choice of Designated Router and Backup Designated 
      Router is now encoded as an OSPF Router ID instead of an IP 
      interface address. 
// 
 



1. Operational Aspects with LDP 
IPv6 
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RP/0/0/CPU0:r2#show mpls ldp discovery 
 
Local LDP Identifier: 2.2.2.2:0 
Discovery Sources: 
  Interfaces: 
    GigabitEthernet0/0/0/0 : xmit/recv 
      LDP Id: 1.1.1.1:0, Transport address: 2001:DB8:4:4:4:4::4 
          Hold time: 15 sec (local:15 sec, peer:15 sec) 
 .. // 
RP/0/0/CPU0:r2#show mpls ldp discovery | i LDP 
Local LDP Identifier: 2.2.2.2:0 
      LDP Id: 4.4.4.4:0, Transport address: 2001:DB8:4:4:4:4::4 
      LDP Id: 1.1.1.1:0, Transport address: 1.1.1.1 
      LDP Id: 1.1.1.1:0, Transport address: 1.1.1.1 
      LDP Id: 3.3.3.3:0, Transport address: 3.3.3.3 
RP/0/0/CPU0:r2# 
RP/0/0/CPU0:r2#sh mpls ldp neihbor  
 
Peer LDP Identifier: 4.4.4.4:0 
  TCP connection: 2001:DB8:4:4:4:4::4:65456 – 2001:DB8:2:2:2:2::2:646 
  Graceful Restart: No 
  Session Holdtime: 180 sec 
.. // 
RP/0/0/CPU0:r2#sh mpls ldp neighbor | i TCP 
  TCP connection: 1.1.1.1:646 - 2.2.2.2:34669 
  TCP connection: 2001:DB8:4:4:4:4::4:65456 – 2001:DB8:2:2:2:2::2:646 
  TCP connection: 3.3.3.3:13733 - 2.2.2.2:646 
RP/0/0/CPU0:r2# 



2. Fate-Sharing 
•  To avoid fate-sharing, have two LDP sessions (i.e. 

LDPoIPv4 and LDPoIPv6) between two LSRs 
–  LDPoIPv4 session to exchange IPv6 FEC-Label Bindings? 
–  LDPoIPv6 session to exchange IPv4 FEC-Label Bindings? 
–  LDPoIPv4 | LDPoIPv6 session to exchange PW FEC-Label ? 
–   other bindings ! 

•  Define new set of capabilities 

•  BTW, RFC5036 (LDP version 1) fundamentally 
prescribes using a single session for exchanging FEC-
label bindings for various FEC types (e.g. IPv4, IPv6). 
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SLIDES PRESENTED DURING 
IETF80, MARCH 2011 
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Changelog -00 vs -02 
Added: 
•  Section 1.1 to clarify topological Scenarios 
•  Section 6.2 on maintaining separate hello adj. 
•  Section 7 ‘LDP Label exchange’ 
•  New co-author ‘Carlos Pignataro’ 
•  GTSM as a default for LDPv6 
 
Updated: 
•  Section 4 (transport address in hello is now per AFI) 
•  Section 5.1 (Hop Limit=255 instead of 1) 
•  Section 9 (Security Consideration better with GTSM) 
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1. LSP Mapping 

•  LSP mapping now works for not only IPv4, 
but also IPv6 Next-hop address 
–  IPv4 (e.g. /32) 
–  IPv6 (e.g. /128) 
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2. LDP Identifier 

•  Use LSR Id = 32-bit, even for an IPv6 node 

•  Section 2.5.2 of RFC5036 is updated  
– From  

– To  
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For	  a	  given	  address	  family	  over	  which	  a	  Hello	  is	  sent,	  and	  a	  given	  
label	  space,	  an	  LSR	  MUST	  advertise	  the	  same	  transport	  address. 

	  	  	  An	  LSR	  MUST	  advertise	  the	  same	  transport	  address	  in	  all	  Hellos	  that 

	  	  	  advertise	  the	  same	  label	  space.	  	   



3. Peer Discovery  

•  Link-local scope multicast 
(FF02:0:0:0:0:0:0:2) in LDP Hello 
– Only for Basic Discovery 

•  Separate LDP Hello Adjacencies for IPv4 
and IPv6 
– Separate LDP Link Hellos for v4 and v6 using 

the same LDP Id (= LSR Id + Label Space) 
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4. LDP Session Establishment 
and Maintenance 

•  Changes to ‘Transport connection’ 
– Send ONLY one optional Transport Address 

object per Hello  
– Allow ONLY one transport connection, in case 

of dual-stack 

– Prefer IPv6 transport, in case of dual-stack 

17 draft-ietf-mpls-ldp-ipv6 
 



5. Label Distribution 

•  IPv6 label bindings exchanged only if IPv6 
Hello Adjacency existed (per peer) 
– Vice versa is true as well 
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