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Abstract

Thi s docunent specifies a nmethod for advertising BG Egress Peer
Engi neering (EPE) Traffic Engineering (TE) Performance Metric
i nformati on via BGP-LS.

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 https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a nmaxi num of six
mont hs and rmay be updated, replaced, or obsol eted by other documents
at any tine. 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 Cctober 24, 2025.

Copyri ght Notice
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docunent authors. Al rights reserved.
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publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with
respect to this docunent. Code Components extracted fromthis
docunent nust include Revised BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided wi thout
warranty as described in the Revised BSD License.
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1. Introduction

In certain networks, such as financial information networks (e.g.,

stock market data providers), network performance netrics like |ink
propagati on delay are becomng as critical for data path selection

as traditional metrics

Consequently, netrics |like hop count or cost are becoming | ess
central to routing decisions. Instead, it would be beneficial to
make path sel ecti on deci sions based on network performance

i nformation, such as |ink propagation delay, in a cost-effective and
scal abl e manner.

Thi s docunent describes extensions to BGP Egress Peer Engi neering
(EPE) [RFCO086] Traffic Engineering (TE) Performance Metric
(hereafter called "BGP EPE TE PM Extensions"), that can be used to
distribute network performance information (viz |ink propagation
del ay, delay variation, link |oss, residual bandw dth, avail able
bandwi dth, utilized bandw dth, reverse residual bandw dth, reverse
avai | abl e bandwi dth, reverse utilized bandw dth).
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Note that the mechani snms described in this document solely focus on
di stributing network performance information. The methods for
measuring this information or acting upon it once distributed are
beyond the scope of this docunent.

1.1. Requirenents Language

2

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [ RFCB174] when, and only when, they appear in all
capitals, as shown here

Pr obl em St at enent

2.1. Lack of EPE TE Metric Extensions

[ RFC9087] describes a centralized controller-based BGP- EPE sol ution
i nvol ving SR path conputation using BGP Peering Segnents. A
centralized controller |learns the BGP Peering Sl Ds via Border
Gateway Protocol - Link State (BGP-LS) and then uses this
information to inplenent a BGP-EPE policy. [ RFC9086] defines the
extension to BGP-LS for advertising BGP Peering Segnents along with
their BGP peering node information.

[ RFC8571] introduces new BGP-LS TLVs to carry the I1GP Traffic

Engi neering Metric Extensions defined in the 1S-1S and OSPF
protocols. These Traffic Engineering Metric Extensions [RFC8571] are
al so needed when the controller perforns BGP-EPE traffic scheduling.

Currently, BGP-LS | acks the capability to distribute BGP EPE TE PM
Ext ensi ons i nfornmati on.

2.2. Bidirectional EPE TE Metric Scenario

As shown in Figure 1, an internal router establishes a BGP adjacency
with an external router. Typically, both the internal and externa
routers establish BGP-LS connections with the controller and
advertise their respective EPE TE PM Ext ensi ons. However, in somne
cases, due to different operational domains, the controller can only
establish a BGP-LS connection with the internal router. In this
scenario, the internal router can adverti se EPE TE PM Extensions to
the controller via BGP-LS, but the controller cannot obtain the EPE
TE PM Extensions fromthe external router

Therefore, there is a need for border devices to report
bi di rectional BGP EPE TE PM Ext ensi ons.
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|
A BGP- LS( EPE TE PM

I
BGP- LS(EPE TE PM |

R + BG EPE +------------ +
+ Inter Router+--------- + Ext Router +
o e e e - + T +
Figure 1
3. Solution

Thi s docunent updates [ RFC8571] to enable the addition of Traffic
Engi neering Perfornance Metric Extensions TLVs to the BGP-LS
Attribute associated with the Link NLRI of a BGP peering link. It

i ntroduces reverse Traffic Engineering Performance Metric Extensions
TLVs (as defined in Section 4.2) to adverti se BGP EPE reverse TE PM
Ext ensi ons, addressing the issue outlined in Section 2.2.

BGP- LS( - - >EPE TE PM
--> Link Delay/Link Loss
--> Bandwi dt h
<-- Reverse Bandw dt h)

R + BG EPE +------------ +

+ Inter Router+--------- + Ext Router +

o e e e - + T +
Fi gure 2

4. Advertising EPE TE PM Extensions in BGP-LS

4.1. Traffic Engineering Performance Metric Extensions
Thi s docunent reuses the Traffic Engi neering Perfornance Metric
Ext ensi ons TLVs defined in [RFC8571] to carry BGP EPE TE PM
Ext ensi ons through BGP-LS in the BGP protocol.
The BGP- EPE Peer Adjacency Traffic Engineering Performance Metric
Ext ensi ons are advertised with a BGP-LS Link NLRI, where:
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* BGP-LS Link NLRI: as described in Section 5.2 of [RFCO086].

* Link Attribute TLVs:

include the Unidirectional Link Delay TLV [ RFC8571]

- include the Mn/Max Unidirectional Link Delay TLV [ RFC8571]
- include the Unidirectional Delay Variation TLV [ RFC8571]

- include the Unidirectional Link Loss TLV [ RFC8571]

- include the Residual Bandw dth TLV [ RFC8571]

- include the Avail able Bandwi dth TLV [ RFC8571]

include the Utilized Bandwi dth TLV [ RFC8571]

4.2. Reverse Traffic Engineering Performance Metric Extensions
Thi s docunent defines new Reverse Traffic Engi neering Performance
Metric Extensions TLVsS, which can be carried in BG-LS Peer Link
NLRI .

The BGP- EPE Peer Adjacency Reverse Traffic Engineering Perfornmance
Metric Extensions are advertised with a BGP-LS Link NLRI, where:

* BGP-LS Link NLRI: as described in Section 5.2 of [RFCO086].

* Link Attribute TLVs:
- include the Reverse Residual Bandwi dth TLV (Section 4.2.1)
- include the Reverse Avail able Bandw dth TLV (Section 4.2.2)

- include the Reverse Utilized Bandwi dth TLV (Section 4.2.3)

The following new Link Attribute TLVs are defi ned:

liu, et al. Expi res Cctober 24, 2025 [ Page 5]



I nternet-Draft BGP- LS EPE TE PM Ext ensi ons April 2025

| TLV Code Point | Description |
| TBD1 | Reverse Residual Bandwi dth |
oo - - oo e e e e e e e oo oo +
| TBD2 | Reverse Avail abl e Bandwi dth |
- S +
| TBD3 | Reverse Uilized Bandwi dth |
S o mm e e e e e e e e e e e e e e e mam- +
TLV formats are described in detail in the follow ng subsections.

TLV formats follow the rules defined in [ RFC9552].

4.2.1. Reverse Residual Bandwi dth TLV

This TLV advertises the reverse residual bandw dth between two
directly connected BGP nei ghbors.

The Reverse Residual Bandwi dth TLV format is defined as foll ows:

0 1 2 3

01234567890123456789012345678901
i R L s e T e R h th s i S SR N S
| Type | Lengt h |
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
| Rever se Resi dual Bandw dth |
el i I e i it T e e e e i i T o S e e S e T R R

wher e:
o Type: TBD1.
o Length: 4.

4.2.2. Reverse Avail abl e Bandwi dth TLV

This TLV advertises the Reverse Avail abl e Bandw dt h between two
directly connected BGP nei ghbors.

The Reverse Avail able Bandwi dth TLV format is defined as foll ows:
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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
| Reverse Avail abl e Bandw dth |
I S i o T s S S S e s s T

wher e:
o Type: TBD2.
0 Length: 4.

4.2.3. Reverse Uilized Bandwi dth TLV

This TLV advertises the Reverse Uilized Bandw dth between two
directly connected BGP nei ghbors.

The Reverse Avail able Bandwi dth TLV format is defined as foll ows:

0 1 2 3

01234567890123456789012345678901
i s T S i i T S A b e ok
| Type | Lengt h |
i e e s e s o i T ik i o S N B T
| Reverse Utilized Bandw dth |
B i s T T i i o S o T Ji I

wher e:
o Type: TBDS.

o Length: 4.

5. Security Considerations

The security considerations described in [RFC9552] and [ RFCO9086]
al so apply to this docunent.

Thi s docunent does not introduce any new security consideration.
6. | ANA Consi derations
I ANA is requested to assign the new Link Attribute TLVs in the "BGP-

LS Node Descriptor, Link Descriptor, Prefix Descriptor, and
Attribute TLVs" registry as bel ow

liu, et al. Expi res Cctober 24, 2025 [ Page 7]



I nternet-Draft BGP- LS EPE TE PM Ext ensi ons April 2025

TLV Code Poi nt Descri ption

TBD1 Rever se Resi dual Bandw dth
TBD2 Reverse Avail abl e Bandw dt h
TBD3 Reverse Utilized Bandw dth
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