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Abst ract

| GP shortcut nechanismallows calculating routes to forward traffic
over Traffic Engineering tunnels. This docunent specifies the
enhancement of | GP shortcut which can steer routes onto TE-tunnels
based on col ors.

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 al so distribute

wor ki ng docunments 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 maxi num of six

mont hs and nmay be updated, replaced, or obsol eted by other docunents
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 02, 2025.
Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with
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respect to this docunent. Code Conponents extracted fromthis
docunent must include Revised BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided w thout
warranty as described in the Revised BSD License.
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1. Introduction

[ RFC3906] describes how I GP cal cul ate routes to forward traffic over
Traffic Engineering tunnels. Such mechanismis also referred to as
| GP shortcut.

The granularity of I GP shortcut is based on nodes. If the first-hop
of a node is deternmined to be a TE-tunnel during the SPF
computation, all routes to I P prefixes advertised by that node will
be over that TE-tunnel. For exanple, in the follow ng topol ogy, X1
and X2 are I P prefixes advertised by rtrC, and Y1 and Y2 are IP
prefixes advertised by rtrD. Using | GP shortcut, all routes to Xi,
X2, Y1 and Y2 will be steered onto Tl since Tl has the | owest cost.

=== T]_( ]_0) ===>
=== T2( 15) ===>
rerA-- rtrB-- rtrC-- rtrD
10 10 | 10 |

X1, X2 Y1, Y2

However, in some scenarios, there may be requirenments to steer the
routes to different prefixes of the sane node onto different TE-
tunnels. For exanple, the traffic flows to X1 and Y1 need to be
forwarded over |ow cost tunnel T1, but the traffic flows to X2 and
Y2 need to be forwarded over |owdelay tunnel T2.

Cheng, et al. Expi res Cctober 02, 2025 [ Page 2]



I nternet-Draft | GP Col or - Awar e Short cut April 2025

In the BGP-based service, "color" is often used to indicate the
intent of forwarding [ RFCO012] [RFC9252]. The Col or Extended
Conmunity can be attached to BGP routes, and the associated fl ows
will be steered into tunnels with the sane col or

Thi s docunment specifies the enhancenent of |GP shortcut which can
steer routes onto TE-tunnels based on col ors.

In [RFC3906], the term"TE-tunnel” mainly refers to Label Switched
Pat h, such as MPLS RSVP-TE tunnel. Wth the devel opment of Segnent
Routing (SR) technol ogy, SR Policy [RFC9256] becones a useful tool
for Traffic Engineering. In the context of this docunent, SR
Policies are also included as TE-tunnels.

1.1. Requirenents Language

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

2. Colors of I1GP Prefixes

A prefix can be associated with one or nore colors. Admnistrative
tags are used to advertising the colors for | GP prefixes.

For I1S-1S, the 32-bit Adm nistrative Tag Sub-TLV defined in

[ RFC5130] can be used to associate one or nore 32-bit tags with a
prefix. For OSPFv2 and OSPFv3, the 32-bit Administrative Tag Sub-TLV
defined in [I-D.ietf-1sr-ospf-adm n-tags] provides the simlar
function.

Since multiple tags for different applications may be attached to
one prefix, there has to be a nechanismfor a receiver to know which
tags are used as colors. For exanple, the tag space can be split and
some of it can be used to signal colors.

The value of a tag and the value of color indicated by that tag can
sinmply be equal. Alternatively, there can be a mapping relationship
bet ween them For exanple, the value of color can be cal culated from
the value of tag by applying a mask over it.

How to obtain the color(s) of a prefix fromthe associated tags, is
governed by local policy and uniformwi thin the same | GP domain.
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3. Col ors of TE-Tunnel s

The main idea of this docunent is to steer the flows to col ored
prefixes into tunnels with the sane col or

Some ki nds of TE-tunnels, such as SR Policy [ RFC9256], have inherent
col or values which can be directly used to match the col ors of
prefixes. For the TE-tunnels whi ch have no inherent color, the color
val ues may be deternmined by |ocal configurations.

4. | GP Col or-Aware Shortcut

The SPF computation of | GP shortcut is described in Section 2 of
[ RFC3906]. The key idea is to determine the first-hop information of
a node with consideration of TE-tunnels:

0 Examine the list of tail-end routers directly reachable via a TE-
tunnel. If there is a TE-tunnel to this node, we use the TE-
tunnel as the first-hop

olIf there is no TE-tunnel, and the node is directly connected, we
use the first-hop information fromthe adjacency database.

o If the node is not directly connected, and is not directly
reachable via a TE-tunnel, we copy the first-hop information from
the parent node(s) to the new node.

Thi s docunent nakes the followi ng changes to the first step of the
above al gorithm

olf there is a TE-tunnel to this node, we add the TE-tunnel into
the first-hop information (w thout deleting the previous ones).

Thi s docunent al so adds the foll owi ng steps when cal cul ati ng next -
hops for prefixes advertised by a node:

olf aprefix is colored, we look up the first-hop information of
the advertiser node for TE-tunnels with the sanme col or.

- If there are eligible TE-tunnels, we conpare the costs of
pat hs over those TE-tunnels, and use the next-hop of the TE-
tunnel with the | owest path cost.

- If there is no eligible TE-tunnel, we use the native
adj acency next-hop

o If a prefix has no color, we use the next-hop with the | owest
pat h cost.
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5. Use Case

TE-tunnel 1( SR Policyl)

(col or 100, | ow del ay) | SLA requirenents: |
R T R + | Prefix-1,3: |ow delay |
| 10 | | Prefix-2,4: high bandwi dth |
| TE-t unnel 2( SR Pol i Cy2) | ————=—=—=——=—=—————=————=—————=—=—=—=—====
| (Col or 200, hi gh bandwi dt h) |
I R + | Prefix-3
| 15 | | Prefix-4
++- - ++ ++- - ++ S S
| RL #---mmmmmim e - + R +-------- + R3 +-------- + R4 |
+----+ 10 +----+ 10 +----+ 10 +----+
Prefix-1
Prefix-2

Routing cal cul ati on on R1:
Tradi tional Shortcut:
Prefix-1,2,3,4
Next - hop: SR Policy 1

Col or Awar e Shortcut:

Prefix-1,3
Next-hop: SR Policy 1
Prefix-2,4
Next - hop: SR Policy 2
Between R1 and R3, there are two SP policies: SR Policy 1, which has

a col or of 100

and corresponds to a |l owlatency SLA (Service-|evel

Agr eenent)

required path, and SR Policy 2, which has a color of 200

and corresponds to a high-bandwi dth SLA-required path.

In the case of a traditional TE Shortcut, after Rl’s route
cal culation, the next hops for Prefix-1, Prefix-2, Prefix-3, and
Prefix-4 all point to SR Policy 1.

In the case of a Color-aware TE Shortcut, the next hops for Prefix-1
and Prefix-3 point to SR Policy 1, while the next hops for Prefix-2
and Prefix-4 point to SR Policy 2.

6. Managenent Consi derations
I mpl enent ati ons MAY al | ow configuration of policies that:
0 Assign color values to prefixes.
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0 Map these colors to prefix tags for advertisement [RFC5130][1-
D.ietf-1sr-ospf-adm n-tags].

During prefix calculation, inplenmentations MAY support | ocal
conversion of prefix tags to colors through configuration.

When a TE tunnel is not associated with a color, inplenentations MAY
permt manual configuration of the color attribute.

Furt hernore, inplenentations MAY support:
0 Col or-based TE tunnel matching during | GP shortcut conputation.

0 Policy-based control over which prefixes are included in the
comput at i on.

7. Security Considerations

Thi s docunent does not change the security aspects of 1S-1S or OSPF.
Security considerations specific to each protocol still apply.

8. | ANA Consi derati ons
Thi s document has no | ANA acti ons.
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