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Abst r act

Thi s docunent defines new terns for benchrarking of LDP convergence
These terns are to be used in future nethodol ogy docunents for
benchmar ki ng LDP Convergence. Existing BMAG term nol ogy docunments
such as | GP Convergence Benchmarki ng [ RFC 6412] provide useful terns
for LDP Convergence benchnmarking. These terns are discussed in this
docunent. Applicable terninology for MPLS and LDP defined in MPLS WG
RFCs [ RFC 3031] and [ RFC 5036] are al so discussed.

Status of this Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nmay be updated, replaced, or obsoleted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on January 4, 2014.
Copyright Notice

Copyright (c) 2013 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
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1. Introduction

This draft describes the term nology for benchmarking LDP
Convergence. An acconpanyi ng docunment will describe the nethodol ogy
for doing the benchnmarking. The main notivation for doing this work
is the increased focus on | owering convergence tinme for LDP as an
alternative to other solutions such as MPLS Fast Reroute (i.e.
protection techni ques usi ng RSVP-TE extensi ons).

The purpose of this docunent is to find existing term nol ogy as well
as define new terninol ogy when needed terns are not available. The
term nology will support the nethodology that will be based on bl ack-
box testing of the LDP dataplane. The approach is very similar to
the one found in [RFC 6412] and [ RFC 6413].

2. Existing Definitions
2.1. BMAG Convergence Terns

Thi s docunment uses existing term nol ogy defined in other |ETF
docunents. These include the foll ow ng:

Rout e Conver gence Defined in [ RFC 6412]
Conver gence Packet Loss Defined in [ RFC 6412]
Conver gence Event |nstant Defined in [ RFC 6412]
Conver gence Recovery | nstant Defined in [ RFC 6412]
Rat e- Deri ved Convergence Tine Defined in [ RFC 6412]
Convergence Event Transition Defined in [ RFC 6412]
Convergence Recovery Transition Defined in [ RFC 6412]
Loss-Derived Convergence Tinme Defined in [ RFC 6412]
Rest orati on Convergence Tine Defined in [ RFC 6412]
Packet Sanpling Interval Defined in [ RFC 6412]
Local Interface Defined in [ RFC 6412]
Nei ghbor Interface Defined in [ RFC 6412]
Renote Interface Defined in [ RFC 6412]
Preferred Egress Interface Defined in [ RFC 6412]
Next - Best Egress Interface Defined in [ RFC 6412]
St al e Forwar di ng Defined in [ RFC 6412]

2. 2. MPLS/ LDP Ter ns
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Label Defined in [ RFC 3031]
FEC Defined in [ RFC 3031]
Label Wt hdraw Defined in [ RFC 5036]
LSP Defined in [ RFC 3031]
LSR Defined in [ RFC 3031]
LDP ldentifier Defined in [ RFC 5036]
LDP Sessi on Defined in [ RFC 5036]
Per-1nterface Label Space Defined in [ RFC 3031]
Per - Pl at f orm Label Space Defined in [ RFC 3031]
MPLS Node Defined in [ RFC 3031]
MPLS Edge Node Defined in [ RFC 3031]
MPLS Egress Node Defined in [ RFC 3031]
MPLS I ngress Node Defined in [ RFC 3031]
Upst ream LSR Defined in [ RFC 3031]
Downst r eam LSR Defined in [ RFC 3031]
Local Repair Defined in [ RFC 4090]
PLR Defined in [ RFC 4090]
One-t 0- One Backup Defined in [ RFC 4090]
Det our LSP Defined in [ RFC 4090]
Backup Path Defined in [ RFC 4090]
Downst r eam on- Demand Defined in [ RFC 3031]
Unsolicited Downstream Defined in [ RFC 3031]

I ndependent Label Distribution Control

Defined in [ RFC 5036]
Address Family Defined in [ RFC 5036]
| GP Updat e Message I SI S/ OSPF LSA

3. TermDefinitions
3.1. LDP Binding Table
Definition:
Table in which the LSR maintains all learned labels. It consists
of the prefix and | abel information bound to a peer’s LDP
identifier and the list of sent and received bindings/ peer.
Di scussi on:
None
Measurenment Units:

N A

| ssues:

Pari se & Papneja Expi res January 4, 2014 [ Page 5]



Internet-Draft LDP Benchnar ki ng Ter mi nol ogy July 2013

None
See Al so:
FEC Forwar di ng Tabl e
3.2. FEC Forwarding Table
Defini tion:
Tabl e in which the LSR nmai ntains the next hop information for the
particular FEC with the associ ated outgoing | abel and interface.
The information used for setting up the FEC forwarding table is
retrieved fromthe LDP Bi nding Tabl e.
Di scussi on:
None
Measurenment Units:
N A
| ssues:
None
See Al so:
LDP Bi ndi ng Tabl e
3.3. FEC Convergence Event
Definition:

The occurrence of a planned or unplanned action in the network
that results in a change to an LSR s LDP next-hop forwarding.

Di scussi on:
Convergence Events include link |loss, routing protocol session
| oss, router failure, and better next-hop. Also, different types
of administrative events such as interface shutdown is considered.

Measurenent Units:
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N A
| ssues:
None
See Al so:
FEC Forwar di ng Tabl e Convergence
FEC Conver gence
3.4. FEC Forwardi ng Tabl e Convergence
Defini tion:

Recovery from a FEC Convergence Event that causes the FEC
Forwardi ng Table to change and re-stabilize.

Di scussi on
FEC Forwar di ng Tabl e Convergence updates after the RIB and LDP
Bi ndi ng Tabl e update due to a FEC Convergence Event. FEC
Forwar di ng Tabl e Convergence can be observed externally by the
rerouting of data Traffic to a new egress interface.

Measurenment Units:
seconds

| ssues:
None

See Al so:
FEC Forwar di ng Tabl e
FEC Conver gence Event
FEC Conver gence

3.5. FEC Convergence

Definition:
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Recovery from a FEC Convergence Event that causes the LDP Bi nding
Tabl e to change and re-stabilize
Di scussi on
FEC Convergence is a change in an LDP Binding of a prefix and
| abel to a peer’s LDP Identifier. This change can be an update or
recovery due to a FEC Convergence Event. FEC Convergence is an
LSR action made prior to FEC Forwardi ng Tabl e Convergence. FEC
Convergence is not an externally observabl e Bl ack- Box neasurenent.
Measurement Units:
N A
| ssues:
Wiere is LDP Identifier defined? Where is LDP Binding defined?
See Al so:
FEC Bi ndi ng Tabl e
FEC Conver gence Event
FEC Forwar di ng Tabl e Conver gence
3.6. Miltiple Next-Hop FEC
Definition:

A FEC with nore than one next-hop and associ ated out goi ng | abe
and interface.

Di scussi on
A Miultiple Next-Hop FEC can be verified fromthe FEC Forwardi ng
Tabl e and fromexternally observing traffic being forwarded to a
FEC on one or nore interfaces.

Measurenment Units:

N A

| ssues:
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None
See Al so:
FEC Forwar di ng Tabl e
3.7. Ingress LSR
Defini tion:

An MPLS ingress node which is capable of forwarding native L3
packets.

Di scussi on
None

Measurement Units:
N A

| ssues:
None

See Al so:
MPLS Node
MPLS Edge Node
MPLS Egress Node
MPLS I ngress Node
Label Switching Router (LSR)
Egress LSR

3.8. Egress LSR
Definition:

An MPLS Egress node which is capable of forwarding native L3
packets.

Di scussi on
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None

Measurenment Units:
N A

| ssues:
None

See Al so:
MPLS Node
MPLS Edge Node
MPLS Egress Node
MPLS | ngress Node
Label Switching Router (LSR)
I ngress LSR

3.9. LDP Peer

Defini tion:
An adj acent LSR with which LDP adjacency is established

Di scussi on
None

Measurement Units:
N A

| ssues:
None

See Al so:

Targeted LDP Peer
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3.10. Targeted LDP Peer
Defini tion:
An adj acent LSR (usually nore than a hop away) with which LDP
adjacency is established through a directed hell o nessage which is
uni cast .
Di scussi on
None
Measurement Units:
N A
| ssues:
None
See Al so:
LDP Peer
3.11. Targeted FECs
Defini tion:
The FECs advertised by a Targeted LDP Peer
Di scussi on
None
Measurement Units:
N A
| ssues:
None
See Al so:

Tar get ed Peer
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3.12. Ml ti-Label ed Packets
Defini tion:
A data packet that has nore than one |abel in the |abel stack
Di scussi on

This typically happens when a Targeted Peer is established over a
traffic engineered tunnel

Measurement Units:
N A

| ssues:
None

See Al so:
None

3.13. Equal Cost Miltiple Paths

Definition:
Exi stence of nultiple IGP paths to reach a particul ar destination.
In this case the depending on the inplenentation traffic destined
to a prefix that has nultiple equal cost paths is |oad bal anced
across all these paths.

Di scussi on
None

Measurement Units:
N A

| ssues:

None

See Al so:
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Equal Cost Multiple FECs
3.14. Equal Cost Miltiple FECs
Definition:
Exi stence of nultiple to reach a destination. Typically the LSR
that has multiple FECs of equal costs does a | oad bal ance on al
t he FECs
Di scussi on
None
Measurenment Units:
N A
| ssues:
None
See Al so:
Equal Cost Multiple Paths
3.15. FEC Convergence at Ingress LSR
Definition:

Recovery from a FEC Convergence Event that causes the LDP Bi nding
Tabl e to change and re-stabilize at the Ingress LSR

Di scussi on
FEC Convergence is a change in an LDP Binding of a prefix and
| abel to a peer’s LDP Identifier. This change can be an update or
recovery due to a FEC Convergence Event. FEC Convergence is an

LSR action made prior to FEC Forwardi ng Tabl e Convergence. FEC
Convergence is not an externally observabl e Bl ack- Box neasurenent.

Measurenment Units:
N A

| ssues:
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Where is LDP Identifier defined? Where is LDP Binding defined?
See Al so:
LDP Bi ndi ng Tabl e
FEC Conver gence Event
FEC Forwar di ng Tabl e Convergence
3.16. FEC Convergence at M dpoint LSR
Defini tion:

Recovery from a FEC Convergence Event that causes the LDP Bi ndi ng
Tabl e to change and re-stabilize at a Mdpoint LSR

Di scussi on
FEC Convergence is a change in an LDP Binding of a prefix and
| abel to a peer’s LDP lIdentifier. This change can be an update or
recovery due to a FEC Convergence Event. FEC Convergence is an
LSR action nmade prior to FEC Forwardi ng Tabl e Convergence. FEC
Convergence is not an externally observabl e Bl ack- Box neasurenent.
Measurenment Units:
N A
| ssues:
Where is LDP Identifier defined? Where is LDP Binding defined?
See Al so:
LDP Bi ndi ng Tabl e
FEC Conver gence Event
FEC Forwar di ng Tabl e Convergence
3.17. LDP Advertisenment Type
Definition:

The type of LDP advertisenent in operation. Downstream On Denand
vs Downstream Unsolicited.
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Di scussi on
None

Measurenment Units:
N A

| ssues:
None

See Al so:
None

3.18. Label Merging LSR

Definition:
A LSR which is capable of sending nultiple packets out of the same
outgoing interface with the sane | abel even though it receives
these packets fromdifferent inconming interfaces and nay al so
receive themwth the sanme | ane

Di scussi on
Wth label nerging the LSR need to send a single |abel per FEC and
al so on the receiving end the nunber of inconing |abels per FEC is
never |arger than the nunmber of |abel distribution adjacencies

Measurenent Units:
N A

| ssues:

There maybe be scenarios where a Merging LSR i s capabl e of merging
only a subset of incomng |labels into a single outgoing | abe

See Al so:

Non- Mer gi ng LSR and [ RFC 3031]
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3.19. Non-nerging LSR
Defini tion:

A LSR which forwards packets with nultiple outgoing |abels when it
receives packets fromthe same FEC with different incoming |abels

Di scussi on:

W thout |abel nerging the nunber of outgoing | abels per FEC could
be as large as the nunber of nodes in the network

Measurement Units:
N A
| ssues:
None
See Al so:
Label Merging LSR and [ RFC 3031]
3.20. LDPv6
Defini tion:

This terminplies forwarding of | Pv6 packets as detailed in [RFC
5036]

Di scussi on:
None
Measurement Units:
N A
| ssues:
The current specification [ RFC 5036] has certain gaps as detailed
in [LDPv6]. Once its standardized we will extend the scope to

cover those details.

See Al so:
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None

4. Factors inpacting Convergence
4.1. Interaction with her Protocols

LDP convergence nust include the affect of interaction with |GPs.
Al'l test reports must include the I GPs provisioned in the test and
their associated paraneters

4.2. Tinmers

LDP convergence is inpacted by the Hold and Keepalive Tinmers. Test
reports must include all the relevant tinmer val ues

4.3. TCP Paraneters

As LDP uses TCP for sessions, all relevant TCP session paraneters
must be reported

5. Security Considerations

Benchmarki ng activities as described in this meno are linmted to
technol ogy characterization using controlled stinuli in a |aboratory
environment, w th dedi cated address space and the constraints
specified in the sections above.

The benchmar ki ng network topology will be an independent test setup
and MUST NOT be connected to devices that may forward the test
traffic into a production network, or msroute traffic to the test
managenent networ K.

Furt her, benchmarking is perforned on a "bl ack-box" basis, relying
sol ely on neasurenments observable external to the DUT/ SUT.

Speci al capabilities SHOULD NOT exist in the DUT/SUT specifically for
benchmar ki ng purposes. Any inplications for network security arising
fromthe DUT/ SUT SHOULD be identical in the lab and in production

net wor ks.
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