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Abst ract

Segnment routing (SR) [RFC8402] is a source routing paradigmthat
explicitly indicates the forwarding path for packets at the ingress
node. An SR Policy is associated with one or nore candi date paths,
and each candidate path is either dynanmic, explicit or conposite.
Thi s docunent describes a policy selection nechani sm anong the
candi date SR Policies based on network quality.

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 maxi num of six nonths
and may be updated, replaced, or obsol eted 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 13 August 2026.

Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

Segment routing (SR) [RFC8402] is a source routing paradigmthat
explicitly indicates the forwarding path for packets at the ingress
node. An SR Policy is associated with one or nore candi date paths,
and each candidate path is either dynanmic, explicit or conposite.

The [I-D.ietf-idr-performance-routing] specification defines a
mechani sm for dissemnating path delay information across multiple
Aut ononobus Systens (ASes). This information is used for BGP route
conput ati on.

An SR Policy is associated with one or nore candidate paths. A
composite candi date path acts as a container for grouping SR
Policies. As described in section 2.2 in [RFC9256], the conposite
candi date path construct enabl es conbi nati on of SR Policies, each
with explicit candi date paths and/or dynam c candi date paths with
potentially different optimzation objectives and constraints, for
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| oad- bal anced steering of packet flows over its constituent SR
Pol i cies. For convenience, the conposite candi date path forned by
the conbination of SR Policies is called parent SR Policy in
[1-D.ietf-spring-sr-policy-group].

Different enterprise applications have varying network perfornmance
requi renents. For instance, conference is highly sensitive to packet
loss and jitter, while CRM applications are not highly demanding in
terns of |atency and packet |o0ss.

Thi s docunent describes a policy selection nechani sm anong the
candi date SR Policies based on network quality in | Pv6 environnents.

2. Requirenents Language

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

3. Term nol ogy

The definitions of the basic terns are identical to those found in
Segrment Routing Policy Architecture [ RFC9256].

CRM Custoner Rel ationship Managenent is a critical application that
requires | ow bandwi dth and | ow | at ency network connection

Parent SR Policy: Refer to [I-D.ietf-spring-sr-policy-group]. A
Parent SR Policy is the conposite candidate path that acts as a
contai ner for grouping SR Policies which nmeet different service

optim zation objectives and constraints and have the sanme destination
endpoi nt .

4. Problem and Requi renments

Take the network shown in Figure 1 below as an exanple to illustrate
the current problens.
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CE1l and CE2 are the two access endpoints of the IP tel ecom network.
There are many service flows between CE1 and CE2 that have different
requirenents for forwarding quality. E. g. CRM and conference
traffic have different SLA requirenent, and expected be carried by
different SR Policies. GCenerally, fromCElL to CE2, conference
services with low latency requirenments are forwarded al ong SR Policy
PE1- >P1- >P2- >PE2 and PEl->P3->P4->PE2. The CRMtraffic is forwarded
al ong the other SR Policy PEl->P5->P6->PE2. When failure or
degradati on happened in CRM SR Policy, it should be possible to
switchover CRMtraffic to conference SR Policy.

oo e oo +
| Controller |
o ee oo +
S + S +
+-o- oo - + Pl1L +----4+ P2 4------- +
| S R + S R + |
I I
| F-- - - - + F-- - - - + |
Foomo - + P3 4----4+ P4 A------- +
| S + S + |
I I
+----- + e e +----- +
| CE1 +---+ PEL | | PE2 +---+ CE2
oo + R R oo +
| |
| +o-m - - + +o-m - - + |
+-o- oo - + P5 +4----4+ P6 H------- +
+om oo + +om oo +
Figure 1

Based on such scenario, the follow ng requirenents should be net:
1. Maxinize failure/degradation protection

In case of failure or degradation detected on one SR Policy, it
shoul d be possible to do inter-policy protection

2. Mninmal inpact after taking repairing action

Repair action can be done on flow level to minimze the ripple
ef fect cause by forwardi ng path sw tchover.

3. Maximze bandwi dth efficiency
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For some critical applications, it should be possible to forward
the traffic over |lower class policy in case of higher class SR
Pol i cy degradati on.

Refer to [I-D.ietf-spring-sr-policy-group], the services with
different forwarding quality requirements to the sanme destination
endpoi nt can be inplenmented through parent SR Policy.

Thi s docunent proposes an SR Policy selector for parent SR Policy
based on network quality requirenent. The head end node of parent SR
Policy selects the best constituent SR Policy for the application
according to the quality of the constituent SR Policy.

Take Figure 1 as an example, there is a parent SR Policy between PEl
to PE2, which has multiple constituent SR Policies. An SR Policy
sel ection nechanismis needed, which should select best constituent
SR Policy in the parent SR Policy. Wen the head node detects the
qual ity degradation of the active constituent SR Policy, it wll

sel ect another one in the parent SR Policy.

5. SR Policy Selector
5.1. Processing Mdel

A new priority and a new quality threshold is created for the parent
SR Policy. The lower the priority nunber, the higher the priority.
That means active constituent SR Policy will be the one wi th higher
priority and neeting the quality threshold. Wen the network quality
degradation is happened on the active constituent SR Policy, such as
the packet |oss rate exceeds the threshold, switch to the next high
priority constituent SR Policy which can neet the threshold val ue.

If the quality of the high priority constituent SR Policy is restored
and the specified quality threshold is nmet, the traffic will be
swi tched back after a period of wait-to-restore tine.

According to the processing logic, the SR Policy Sel ector nodel can
be divided into five units, including Flow Cd assification, Flow
Steering, SR Policy Selector, Flow Forwarding, and Network Quality
Measurenment, as shown in Figure 2 bel ow.
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dom e mmemeeeemeaeeaaas +
Fom - + | Parent SR Policy | R +
| FI ow +----3> +--- > FI ow |
| Cassification | | SR Policy Selector | | Forwarding |
. + R + S TR +

N

I

B N +

| Network Quality |
| Measur enent |
Fi gure 2
The functions of each unit are described bel ow.

5.2. Flow O assification

After receiving the traffic, the head node first needs to | abel the
traffic with application type according to classification
configuration.

5.3. SR Policy Selector
SR Policy Selector obtains the current quality of each constituent SR
Policy fromthe Network Quality Measurenent unit. Based on the

quality threshold and the priority, SR Policy Sel ector selects the
active constituent SR Policy.
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Figure 3

Each parent SR Policy contains nultiple constituent SR Poli cies.

Each constituent SR Policy will include two new configuration

paraneters, "priority" and "threshold" in this proposal. The

constituent SR Policy with the highest priority and qualified
threshold will be selected to carry the traffic.

To avoid frequent path switching when the network quality is
unstable, a wait-to-restore tiner is required. Only after automatic
restore is allowed and the wait-to-restore tinmer is tineout, the
forwarding path switch fromthe current constituent SR Policy to the
one with higher priority.

5.4. Network Quality Measurenent
The Network Quality Measurenent unit regularly nmonitors the quality
of all effective forwardi ng paths according to the measurenent cycle,
records the current performance neasurenent data of the path, and
reports it to the SR Policy Selector unit, which deci des whether to
switch paths.
The foll owi ng network quality paraneters can be used:

*  Jitter
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* Latency

* Packet | oss

* Avail abl e bandwi dth

*  Bandwi dth utilization

* Current traffic statistics

* Other forwardi ng performance paraneters

The quality paranmeters can be obtained through active or passive
performance neasurenment methods, such as STAMP, TWAMP, SR bandwi dt h
measurenent, etc. The network quality paraneters can be cal cul ated
by the controller and distributed to the head end node, or calcul ated
by the head end node according to the network neasurenent data. The
measur enent net hod and quality paranmeter acquisition nmethod are
beyond the scope of this docunent.

5.5. Fl ow Forwarding

The service flowis forwarded according to the path determined by the
SR Policy Selector unit.

When there are multiple paths with the same priority, the traffic
will share the | oad anong these SR Policy paths with the same
priority according to the weight val ue.

6. Exanples of SR Policy Sel ector

The application of SR Policy Selector is described in detail in L3VPN
over TE scenario. Take the exanple shown in Figure 1.

There are two services between CE1 and CE2: conference and CRM The
traffic fromCEl1 to CE2 can be forwarded through two paths: Pathl
( PE1- >P1- >P2- >PE2 and PEl- >P3->P4- >PE2) and Pat h2 ( PEl->P5- >P6- >PE2) .

The conference service traffic will be forwarded through Pathl first.
The CRM service traffic will be forwarded through Path2 first. Wen

the transm ssion delay of Pathl exceeds the threshold val ue and Pat h2
can neet the delay requirenents, switch the conference service to

Pat h2.

VWhen the remaini ng bandwi dth of Path2 is |ess than the bandw dth

guarantee threshold, if Pathl still has enough remaini ng bandwi dt h,
the CRMtraffic exceeding the bandwidth will be directed to Pathl
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i guration on the head node PE1l includes the follow ng three
These configurations can be directly configured on the node
i buted through the controller

i gure the parent SR Policy.

parent-sr-policy sr-policy-1(color 10, PE2_SI D)
service conference use routing-policy-selector irpl
service crmuse routing-policy-selector irp2

2. Configure constituent SR Policy.

sr-policy pathl (color 100, PE2_SI D)
segnment-list <SID P1, SID P2, SID PE2>
segnent-list <SID P3, SID P4, SID PE2>

sr-policy path2 (color 200, PE2_SID)
segnent-list <SID P5, SID P6, SID PE2>

3. Define three SR Policy Selector policies, and specify the
threshold of network quality, priority.

routing-policy-selector irpl
traffic-delay threshold 1000ns
priority 1 mapping-to color 100
priority default mapping-to col or 200

routing-policy-selector irp2
remai ni ng- bandwi dt h t hreshol d 50M
priority 1 mapping-to color 200
priority default mapping-to color 100

7. | ANA Consi derati ons

This meno i ncludes no request to | ANA

8. Security Considerations

Thi s docunent does not introduce any security considerations.
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