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History
• IETF 74th (Episode 1)

• draft-iannone-lisp-mapping-versioning-00.txt

• Presented the main idea and mechanism

• IETF 75th (Episode 2)

• Discussion from the mailinglist 

• Versioning vs. <SMR-bit, Loc-Status-Bits, Nonce>

• IETF 77th (Episode 3)

• draft-iannone-lisp-mapping-versioning-01.txt

• Totally transparent to the main spec

• Header format defined

• Mapping Versioning vs. Hashing Versioning
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Mapping Versioning 

• Data-Plane conveys information how the packets 
have been encapsulated

• Upon a change in the version a Map-Request (or 
Map-Update-Solicitation) must be sent 

• Control Plane “lighter” (no tracking necessary)

• Control Plane just sends Map-Request/Map-
Update-Solicitation triggered by the Data Plane

• Internet-wide updates are data-driven (Clock 
sweep not necessary)
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(i.e., which “version” of the mapping)

Episode 1



Pros & Cons 
• SMR+Nonce+Reachbits

• PROS

• Implemented

• CONS

• Unidirectional

• Heavy Control Plane

• ReachBit have a “loose” meaning
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• Mapping Versioning*

• PROS

• Versioning

• Bidirectional

• Lighter Control Plane

• Helps in keeping signaling 
overhead low

• Mobility

• CONS

• To be implemented

*Does not mean to get rid of Nonce + SMR +

Reachability bit in the Map-Reply

SMR bit in LISP header not present 
anymore

now Loc-Status-Bits

now implemented in OpenLISP

Episode 2



Some other changes
• LISP Header

• V-bit for optional presence of mapping versioning

• Map Record

• Interoperable with xTRs and MS not supporting versioning
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     / +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
    /  |         Identification        |Flags|      Fragment Offset    |
   /   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   OH  |  Time to Live | Protocol = 17 |         Header Checksum       |
   \   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
    \  |                    Source Routing Locator                     |
     \ +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      \|                 Destination Routing Locator                   |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
     / |       Source Port = xxxx      |       Dest Port = 4341        |
   UDP +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
     \ |           UDP Length          |        UDP Checksum           |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
     / |N|L|E|V| rflags|                  Nonce                        |
   LISP+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
     \ | Source Mapping V.N.           | Destination Mapping V.N.      |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      /|Version|  IHL  |Type of Service|          Total Length         |
     / +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
    /  |         Identification        |Flags|      Fragment Offset    |
   /   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   IH  |  Time to Live |    Protocol   |         Header Checksum       |
   \   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
    \  |                           Source EID                          |
     \ +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      \|                         Destination EID                       |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
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   V: this is the Versioning bit.  When this bit is set to 1 the second
      32-bits of the LISP header contain version numbers.

   Source Mapping Version Number (16 bits):  Version of the mapping used
      by the ITR to select the RLOC present in the "Source Routing
      Locator" field.  Note that the mapping used for such a selection
      is determined by the Source EID through asearch in the LISP
      Database of the ITR.

   Destination Mapping Version Number (16 bits):  Version of the mapping
      used by the ITR to select the RLOC present in the "Destination
      Routing Locator" field.  Note that the mapping used for such a
      selection is determined by the Destination EID, used as lookup key

   of Record is in [I-D.ietf-lisp].

        0                   1                   2                   3
        0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
   +-> +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |   |                          Record  TTL                          |
   |   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   R   | Locator Count | EID mask-len  | ACT |A|V|  Reserved           |
   e   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   c   | Mapping Version Number        |            EID- AFI           |
   o   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   r   |                          EID-prefix                           |
   d   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |  /|    Priority   |    Weight     |  M Priority   |   M Weight    |
   | / +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |Loc|      Unused Flags           |R|           Loc-AFI             |
   | \ +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |  \|                             Locator                           |
   +-> +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

   Mapping Version Number:  Version Number of the mapping in the Record.

   This is a simple change to carry the version number assigned to the
   mapping in this message and works perfectly with xTR that do not
   support mapping versioning, since they can simply ignore those bits.
   Furthermore, existing and futre mapping distribution protocol (e.g.,
   ALT [I-D.ietf-lisp-alt]) are able to carry version numbers without
   needing any modification.  The same applies to the LISP Map Server
   ([I-D.ietf-lisp-ms]) which will still work without any change since
   reserved bits are simply ignored.
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Must be changed according with new bit assignment



Hashing Versioning design
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PITR

LISP Version HashingLISP Version Hashing cisco Confidentialcisco Confidential Slide Slide 55

Who uses Version Hashes?Who uses Version Hashes?

• PITRs (and ITRs as well) will echo the version
hash in encapsulated packets

• Header format now:

• Changed header format:

• When V-bit is set, low-order 16-bits of nonce
field contains the version-hash

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

   L   |N|L|E|  rflags |                 Nonce                         |

   I \ +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

   S / |                       Locator Status Bits                     |

   P   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

   L   |N|L|E|V|I|flags|   Reserved    |          Version Hash         |

   I \ +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

   S / |                       Locator Status Bits                     |

   P   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

• To make ETRs aware if PITR are using the correct mapping

• Same can be done with Mapping Versioning

• If ETR does not cache a mapping for the source RLOC source version 
number is just ignored

     / +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
    /  |         Identification        |Flags|      Fragment Offset    |
   /   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   OH  |  Time to Live | Protocol = 17 |         Header Checksum       |
   \   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
    \  |                    Source Routing Locator                     |
     \ +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      \|                 Destination Routing Locator                   |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
     / |       Source Port = xxxx      |       Dest Port = 4341        |
   UDP +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
     \ |           UDP Length          |        UDP Checksum           |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
     / |N|L|E|V| rflags|                  Nonce                        |
   LISP+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
     \ | Source Mapping V.N.           | Destination Mapping V.N.      |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      /|Version|  IHL  |Type of Service|          Total Length         |
     / +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
    /  |         Identification        |Flags|      Fragment Offset    |
   /   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   IH  |  Time to Live |    Protocol   |         Header Checksum       |
   \   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
    \  |                           Source EID                          |
     \ +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      \|                         Destination EID                       |
       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
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   V: this is the Versioning bit.  When this bit is set to 1 the second
      32-bits of the LISP header contain version numbers.

   Source Mapping Version Number (16 bits):  Version of the mapping used
      by the ITR to select the RLOC present in the "Source Routing
      Locator" field.  Note that the mapping used for such a selection
      is determined by the Source EID through asearch in the LISP
      Database of the ITR.

   Destination Mapping Version Number (16 bits):  Version of the mapping
      used by the ITR to select the RLOC present in the "Destination
      Routing Locator" field.  Note that the mapping used for such a
      selection is determined by the Destination EID, used as lookup key



Mobility and source version 
number: an example

• Assuming bidirectional traffic between a LISP-MN node 
and another LISP(-MN) node

• Mappings are up-to-date both sides

Wireless ISP 1

Wireless ISP 2

ISP X

MN1 LISP2
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Mobility and source version 
number: an example

• MN1 moves to another ISP and updates its mapping

• Traffic to LISP2 still works since the mapping of LISP2 is still valid

• Traffic from LISP2 to MN1 is disrupted until LISP2 refreshes the 
entry in its cache

Wireless ISP 1

Wireless ISP 2

ISP X

MN1

LISP2
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Mobility and source version 
number: an example

• Destination version number does not help here! Because 
MN1 is not receiving traffic

• Source version number tells LISP2 to update from the 
very first packet with the new version number

Wireless ISP 1

Wireless ISP 2

ISP X

MN1

LISP2
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Mobility and source version 
number: an example

• Without source version number you either:

• flush MN1 cache (you disrupt also the traffic from MN1 to LISP2)

• Is not just the first packet!

• send SMR to all entries in the cache (could be a problem if there are a 
lot of entries that are not used anymore but have not yet expired)

Wireless ISP 1

Wireless ISP 2

ISP X

MN1

LISP2
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Mobility and source version 
number: an example

• With source version number everything is traffic driven and LISP2 will 
readily know that needs to update its mapping.

• In this case you need less machinery!

Wireless ISP 1

Wireless ISP 2

ISP X

MN1

LISP2
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Another example: outage
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(    ) (    ) (    )

Hashing

h(m) = 1?

h(m) = 3h(m) = 2

h(m) = 2?

h(m) = 2!

h(m) = 3!

h(m) = 3?

h(m) = 2!

h(m) = 2?

h(m) = 3!

• ITR contacts ISP1 via ETR1 
and ETR2 at the same time 
(load balancing)

• ITR is aware of version 1, 
the last version is 3 but 
ITR1 does not have 
converged to this version 
yet

• We have oscillation

ETR1 ETR2ITR

Time line

SMR+ Request + Reply

data traffic

ISP1
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(    ) (    ) (    )

Versioning

h(m) = 1?

h(m) = 3h(m) = 2

h(m) = 2?

h(m) = 2!

h(m) = 3!

h(m) = 3?

h(m) = 3?

h(m) = 3!

• ITR contacts ISP1 via ETR1 
and ETR2 at the same time 
(load balancing)

• ITR is aware of version 1, 
the last version is 3 but 
ITR1 does not have 
converged to this version 
yet

• 3 is the most recent, no 
oscillation

ETR1 ETR2ITR

Time line

SMR+ Request + Reply

data traffic

ISP1
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Mapping Versioning

• Hashing Versioning is a simple application of the more general 
Mapping Versioning 

• Mapping Versioning is more powerful and flexible because of

• Source Version

• Ordering
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What will be the next Episode?
(Ready for a new season?)
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