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Abst ract

Thi s docunent defines new BGP - Link State (BGP-LS) TLVs in order to
carry the 1G Traffic Engineering Metric Extensions defined in the
IS-1S and OSPF protocols.

Status of This Meno
This is an Internet Standards Track document.

This docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it nmay be obtained at
https://ww. rfc-editor.org/info/rfc8571.
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docunent authors. Al rights reserved.
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(https://trustee.ietf.org/license-info) in effect on the date of
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to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

BGP - Link State (BGP-LS) [ RFC7752] defines Network Layer
Reachability Information (NLRI) and attributes in order to carry
link-state information. New BGP-LS Link Attribute TLVs are required
in order to carry the Traffic Engineering Metric Extensions defined
in [ RFC8570] and [RFC7471].
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2. Link Attribute TLVs for TE Metric Extensions

The following new Link Attribute TLVs are defi ned:

TLV Code Poi nt Val ue
1124  Unidirectional Link Delay
1115 M n/ Max Uni directional Link Del ay
1116 Unidirectional Delay Variation
1117 Uni directional Link Loss
1118 Uni di rectional Residual Bandw dth
1119 Uni di rectional Avail abl e Bandwi dth
1120 Unidirectional Utilized Bandw dth
TLV formats are described in detail in the follow ng subsections.

TLV formats follow the rules defined in [ RFC7752].
2.1. Unidirectional Link Delay TLV
This TLV advertises the average |link delay between two directly
connected I GP |ink-state neighbors. The senmantics and val ues of the
fields in the TLV are described in [RFC8570] and [ RFC7471].
0 1 2 3
01234567890123456789012345678901
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| Type | Length |
B T S i T s i i e e SEI S
| Al RESERVED | Del ay |
i e T i i T e ik i i R T S
Figure 1
wher e:
Type: 1114

Length: 4

G nsberg, et al. St andards Track [ Page 3]



RFC 8571 BGP-LS Advertisenment of 1GP TE Metric Extensions March 2019

2.2. Mn/Mx Unidirectional Link Delay TLV

This TLV advertises the m ni mum and maxi num del ay val ues between two
directly connected IGP |link-state neighbors. The semantics and

val ues of the fields in the TLV are described in [ RFC8570] and

[ RFC7471] .

0 1 2 3
01234567890123456789012345678901
e i S T S S T T S i S S S S

| Type | Length |
T I S s e S S T T I S e i SR SN S S
| Al RESERVED | M n Del ay |
i T s i o S i i S R I S I S S S M
| RESERVED | Max Del ay |
B T S i T s i i e e SEI S
Fi gure 2

wher e:

Type: 1115

Length: 8

2.3. Unidirectional Delay Variation TLV

This TLV advertises the average |ink delay variation between two
directly connected IGP |ink-state nei ghbors. The semantics and
val ues of the fields in the TLV are described in [ RFC8570] and

[ RFC7471] .

0 1 2 3

01234567890123456789012345678901
i s T S i i T S A b e ok
| Type | Lengt h |
i e R o i o e i i S SR TN NN R SRS A
| RESERVED Del ay Variation |
B i s T T i i o S o T Ji I

Figure 3
wher e:
Type: 1116

Length: 4
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2. 4. Uni directional Link Loss TLV

This TLV advertises the |l oss (as a packet percentage) between two
directly connected IGP |link-state neighbors. The semantics and
val ues of the fields in the TLV are described in [ RFC8570] and

[ RFC7471] .

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| Type | Length |
B TSSO S S S A SR WA SR SR S &
| Al RESERVED | Li nk Loss |
B i aT T e e o S o S S S I T et sl o ST S S S S S S

Figure 4
wher e:
Type: 1117
Length: 4
2.5. Unidirectional Residual Bandw dth TLV

This TLV advertises the residual bandw dth between two directly
connected I GP |ink-state neighbors. The senmantics and val ues of the
fields in the TLV are described in [RFC8570] and [ RFC7471].

0 1 2 3
01234567890123456789012345678901
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| Type | Length |
el i I e i it T e e e e i i T o S e e S e T R R
| Resi dual Bandwi dt h |
I S i o T s S S S e s s T

Figure 5
wher e:
Type: 1118
Length: 4
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2. 6. Uni di rectional Avail abl e Bandwi dth TLV

This TLV advertises the avail abl e bandwi dth between two directly
connected I GP |ink-state neighbors. The senmantics and val ues of the
fields in the TLV are described in [RFC8570] and [ RFC7471].

0 1 2 3
01234567890123456789012345678901
T S T I Al ol ST SN S S S S S S S S S i S SIS SN S O Y
| Type | Lengt h |
R T R e e e e e e i e R R e e R o
| Avai | abl e Bandwi dt h |
i s i T S e S T T il o S R S S S

Figure 6
wher e:
Type: 1119
Length: 4

2.7. Unidirectional Utilized Bandwi dth TLV

This TLV advertises the bandwidth utilization between two directly
connected I GP |ink-state neighbors. The senmantics and val ues of the
fields in the TLV are described in [RFC8570] and [RFC7471].

0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| Type | Lengt h |
B i s T T i i o S o T Ji I
| Utilized Bandw dth |
e L o i e S  th o i R S

Figure 7
wher e:
Type: 1120
Length: 4

G nsberg, et al. St andards Track [ Page 6]



RFC 8571 BGP-LS Advertisenment of 1GP TE Metric Extensions March 2019

2.8. Mappings to | GP Source Sub-TLVs

Thi s section docunents the mappi ngs between the Link Attribute TLVs
defined in this docunment and the correspondi ng adverti senents sourced
by the | GPs.

For OSPFv2 and OSPFv3, the advertisenents are defined in [RFC7471].
For 1S-1S, the advertisenments are defined in [ RFC8570].

o e m e e e e e e e e e e e e mo oo TS S +
| Attribute Nanme | 1S1S | OSPFv2/ OSPFv3 |
| | Sub-TLV | Sub- TLV |
Fo e e eemeeeeieeieeccicemeaccneaaaas T . +
| Unidirectional Link Delay | 33 | 27 |
o e m e e e e e e e e e e e e e e me e TS o e +
| Mn/Max Unidirectional Link Del ay | 34 | 28 |
O Focmmnaaann . +
| Unidirectional Delay Variation | 35 | 29 |
Fo e m e e eemeeeeieeaeeccicemeaccaeaaaas T . +
| Unidirectional Link Loss | 36 | 30 |
o e m e e e e e e e e e e e e e e me e TS o e +
| Unidirectional Residual Bandw dth | 37 | 31 |
O Focmmnaaann . +
| Unidirectional Avail able Bandwi dth | 38 | 32 |
Fo e e eemeeeeieeieeccicemeaccneaaaas T . +
| Unidirectional Utilized Bandw dth | 39 | 33 |
o e m e e e e e e e e e e e e e e me e TS o e +
Figure 8

3. Security Considerations

Procedures and protocol extensions defined in this docunent do not
affect the BGP security nodel. See the "Security Considerations"
section of [RFC4271] for a discussion of BGP security. Also, refer
to [ RFC4272] and [ RFC6952] for anal yses of security issues for BGP
Security considerations for acquiring and distributing BGP-LS
informati on are discussed in [RFC7752].

The TLVs introduced in this docunent are used to propagate the
Traffic Engineering Metric Extensions defined in [ RFC8570] and

[ RFC7471]. These TLVs represent the state and resource availability
of the IGP link. It is assunmed that the I GP instances originating
these TLVs will support all the required security and authentication
mechani sms (as described in [ RFC8570] and [RFC7471]) in order to
prevent any security issues when propagating the TLVs into BGP-LS
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The advertisement of the link attribute information defined in this
docunent presents no additional risk beyond that associated with the
existing link attribute information already supported in [RFC7752].

4. | ANA Consi derati ons
| ANA has made assignments in the "BGP-LS Node Descriptor, Link

Descriptor, Prefix Descriptor, and Attribute TLVs" registry for the
new Link Attribute TLVs as |isted bel ow

TLV Code Poi nt Description

1124  Unidirectional Link Delay
1115 M n/ Max Uni directional Link Del ay
1116 Unidirectional Delay Variation
1117 Uni directional Link Loss
1118 Uni di rectional Residual Bandw dth
1119 Uni di rectional Avail abl e Bandwi dth
1120 Unidirectional Utilized Bandw dth
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