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BGP Traffic Engineering Attribute
Status of This Meno

Thi s docunent specifies an Internet standards track protocol for the
Internet community, and requests discussion and suggestions for

i nprovenents. Please refer to the current edition of the "Internet
Oficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this nmeno is unlimted.

Copyright Notice

Copyright (c) 2009 | ETF Trust and the persons identified as the
docunment authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents in effect on the date of
publication of this docunent (http://trustee.ietf.org/license-info).
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent.

Abstract

Thi s docunent defines a new BGP attribute, the Traffic Engi neering
attribute, that enables BGP to carry Traffic Engi neering information.

The scope and applicability of this attribute currently excludes its
use for non-VPN reachability information
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1.

I nt roducti on

In certain cases (e.g., Layer-1 VPNs (L1VPNs) [RFC5195]), it may be
useful to augment the VPN reachability information carried in BGP
with Traffic Engineering information.

Thi s docunent defines a new BGP attribute, the Traffic Engi neering
attribute, that enables BGP [ RFC4271] to carry Traffic Engi neering
i nformation.

Section 4 of [RFC5195] describes one possible usage of this
attribute.

The scope and applicability of this attribute currently excludes its
use for non-VPN reachability information

Procedures for nodifying the Traffic Engineering attribute, when
re-advertising a route that carries such an attribute, are outside
the scope of this docunent.
Speci fication of Requirements
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].
Traffic Engineering Attribute

The Traffic Engineering attribute is an optional, non-transitive BGP
attribute.

The information carried in this attribute is identical to what is
carried in the Interface Switching Capability Descriptor, as
specified in [ RFC4203] and [ RFC5307].

The attribute contains one or nore of the follow ng:
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0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Switching Cap | Encodi ng | Reserved |
R s i T e th o i R S
| Max LSP Bandwi dth at priority O |
i e e R e s o i e S h ik i EI SR SR S S
| Max LSP Bandwi dth at priority 1 |
B i s T T i i o S o T Ji I
| Max LSP Bandwi dth at priority 2 |
e s i i e e I R S S
| Max LSP Bandwi dth at priority 3 |
i e e R e s o i e S h ik i EI SR SR S S
| Max LSP Bandwi dth at priority 4 |
B i s T T i i o S o T Ji I
| Max LSP Bandwi dth at priority 5 |
e s i i e e I R S S
| Max LSP Bandwi dth at priority 6 |
i e e R e s o i e S h ik i EI SR SR S S
| Max LSP Bandwi dth at priority 7 |
B i s T T i i o S o T Ji I
| Switching Capability specific information |
| (vari abl e) |
i e R R b e i i i e i i s S N N N S

The Switching Capability (Switching Cap) field contains one of the
val ues specified in Section 3.1.1 of [ RFC3471].

The Encoding field contains one of the values specified in Section
3.1.1 of [RFC3471].

The Reserved field SHOULD be set to O on transmt and MJST be ignored
on receive.

Maxi mum LSP (Label Switched Path) Bandwi dth is encoded as a |ist of
eight 4-octet fields in the |EEE floating point format [IEEE], with
priority O first and priority 7 last. The units are bytes (not
bits!) per second.

The content of the Switching Capability specific information field
depends on the value of the Switching Capability field.

When the Switching Capability field is PSC-1, PSC 2, PSC 3, or PSC4,

the Switching Capability specific information field includes M ninum
LSP Bandwi dth and Interface MIU.

Qul d-Brahim et al. St andards Track [ Page 3]



RFC 5543 BGP TE Attribute May 2009

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| M ni mum LSP Bandwi dt h |
R e s T o T S R El ok i R e e S S e o o s
| Interface MU |

s T i T s sl T S i R S R T

M ni mum LSP Bandwi dth is encoded in a 4-octet field in the | EEE
floating point format. The units are bytes (not bits!) per second.
Interface MIU i s encoded as a 2-octet integer.

When the Switching Capability field is Layer-2 Switch Capable (L2SC),
there is no Switching Capability specific information field present.

When the Switching Capability field is Tinme-Division-Miltiplex (TDM
capabl e, the Switching Capability specific information field includes
M ni mum LSP Bandwi dt h and an indication of whether the interface
supports Standard or Arbitrary SONET/ SDH (Synchronous Opti cal

Network / Synchronous Digital Hierarchy).

0 1 2 3

01234567890123456789012345678901
e e 1 T TS T T T A A S N B
| M ni rum LSP Bandwi dt h |
T T T e e s ST S S S A Rl S S S i e

| I ndication |
ST I R R i s SN

M ni mum LSP Bandwi dth is encoded in a 4-octet field in the | EEE
floating point format. The units are bytes (not bits!) per second.
The indication of whether the interface supports Standard or
Arbitrary SONET/SDH is encoded as 1 octet. The value of this octet
is 0if the interface supports Standard SONET/SDH, and 1 if the
interface supports Arbitrary SONET/ SDH.

When the Switching Capability field is Lanbda Switch Capable (LSO,
there is no Switching Capability specific information field present.

4. Inplication on Aggregation
Routes that carry the Traffic Engineering attribute have additional
semantics that could affect traffic-forwarding behavior. Therefore,

such routes SHALL NOT be aggregated unless they share identical
Traffic Engineering attributes.
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1.

Constructing the Traffic Engi neering attribute when aggregating
routes with identical Traffic Engineering attributes follows the
procedure of [RFC4201].

Inmplication on Scalability

The use of the Traffic Engineering attribute does not increase the

nunber of routes, but may increase the nunber of BGP Update messages
required to distribute the routes, depending on whether or not these
routes share the same BGP Traffic Engineering attribute (see bel ow).

When the routes differ other than in the Traffic Engi neering
attribute (e.g., differ in the set of Route Targets and/or NEXT_HOP),
use of the Traffic Engineering attribute has no inpact on the nunber
of BGP Update nessages required to carry the routes. There is also
no i npact when routes share all other attribute information and have
an aggregated or identical Traffic Engineering attribute. Wen
routes share all other attribute information and have different
Traffic Engineering attributes, routes nmust be distributed in
per-route BGP Update messages, rather than in a single nessage

| ANA Consi der ati ons

Thi s docunment defines a new BGP attribute, Traffic Engineering. This
attribute is optional and non-transitive.

Security Considerations
Thi s extension to BGP does not change the underlying security issues
currently inherent in BGP. BGP security considerations are discussed
in RFC 4271.
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