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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 an intelligent routing nmethod for SR Policy
based on network quality in MPLS and | Pv6 environnents.
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1. Introduction

Segnent routing (SR) [RFC8402] is a source routing paradi gmthat
explicitly indicates the forwarding path for packets at the ingress
node. The ingress node steers packets into a specific path according
to the Segment Routing Policy (SR Policy) as defined in [ RFC9256].

In order to distribute SR Policies to the headend,
[I-D.ietf-idr-segnment-routing-te-policy] specifies a mechani sm by
usi ng BGP.

An SR Policy is associated with one or nore candidate paths. A
conposite candidate 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
| oad- bal anced steering of packet flows over its constituent SR

Yang & Lin Expires 1 January 2026 [ Page 2]



I nternet-Draft SR Policy Intelligent Routing Method June 2025

Pol i cies. For conveni ence, the conposite candi date path forned by
the conbination of SR Policies is called parent SR Policy in
[1-D.cheng-spring-sr-policy-group].

Thi s docunent describes an intelligent routing nmethod for SR Policy
based on network quality in MPLS and | Pv6 environnents.

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 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

2. Term nol ogy

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

3. Problem and Requriemnments

Take the networking shown in Figure 1 below as an exanple to
illustrate the current problens.

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. OA and voice traffic have
different SLA requirenent, and were carried by different SR Policies.
Generally, fromCEl1 to CE2, voice services with |ow | atency

requi renents are forwarded al ong the highly reliable path

PE1- >PE2- >CE2. The QA traffic is forwarded al ong the high bandw dth
pat h PE3->P5->P6- >PE2- >CE2. \When failure or degradation happened in
QA traffic SR Policy, there should be possible to assure basic
conmmuni cation for QA traffic by using voice bandw dth.

In single SR Policy, there are many nechani sm provi de fail ure/ degrade

protection, such as TILFA, VPN FRR  However, it is not clear howto
handl e failure or degradation between nmultiple SR Policies.
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Based on such scenarios, the follow ng requirenments are proposed:

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

For sonme 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.

In order to better meet these requirenments, this document proposes an
intelligent routing nethod for SR policy based on network quality
requirenent. The head end node sel ects the optimal path according to
the current network quality to inprove the path sw tching speed and
forwar di ng performance.

Refer to [I-D.cheng-spring-sr-policy-group], the services with
different forwarding quality requirenments to the sane destination
endpoi nt can be inplenented through parent SR Policy group
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4.

4.

Define a parent SR Policy group for the above CE1 to CE2 services.
Specify the steering policies of services in the parent SR Policy
group. Different services can select different SR Policy paths in
the parent SR Policy group according to different quality
requirenents. Wen the head node perceives that the quality of the
path of a service is deteriorating (such as bandw dth or del ay
degradation), it searches for other path in the group that is
suboptimal and al so neets its quality requirenents.

Intelligent Routing Method for SR Policy
1. Processing Mdel

The path priority is assigned to the SR policy forwardi ng path
manual |y by the controller. Each path with quality requirenent wll
be assigned with a priority value. The |lower the value, the higher
the priority. That is, when there is a group of qualified paths,
best path will be selected with higher priority.

Configure multiple SR policy paths for the service flows with
specified characteristics in the parent SR Policy group. Assign the
corresponding path priority to each path according to the priority
order of the path. |If there is a backup path for the SR polici es,

| ower priority value should be used according to the quality
requirenents.

After receiving the service packet with the specified
characteristics, when the network quality is good, the traffic is
forwarded through the path with high priority. Wen the network

qual ity degradation is happened on the high priority path, such as
the packet | oss rate exceeds the acceptable range, switch to the next
high priority path of the service.

If the quality of the high priority forwarding path is restored and
the specified quality requirenents are net, the traffic is switched
fromthe low priority forwarding path to the high priority forwarding
path after a period of wait-to-restore tine.

According to the processing logic, the SR policy intelligent routing
nodel can be divided into five units, including Flow C assification
Flow Steering, Intelligent Routing, Flow Forwardi ng, and Network
Qual ity Measurenent, as shown in Figure 2 bel ow
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The functions of each unit are described bel ow.
4. 2. Fl ow C assification

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

The head node can match flow characteristics in its ingress
interfaces (upon any field such as Ethernet destination/source/ VLAN
TOS or | P destination/source/ DSCP or transport ports or application
attribute etc.) and color themw th an internal per-packet

forwardi ng-cl ass vari abl e.

4.3. Flow Steering

According to the forwarding class variables determ ned by the Fl ow
classification, the header node selects the matching forwardi ng path,
that is, selects the SR policy or the parent SR policy representing a
group of policies.

If multiple SR policy forwarding paths are configured for the traffic
flowwith the specified characteristics, all valid SR policies wll
be retrieved and handed over to the Intelligent Routing unit to

sel ect the optimal forwarding path.
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Intelligent Routing

According to the SR policy(policies) provided by Flow Steering, the
Intelligent Routing unit obtains the current quality of each SR
policy path fromthe Network Quality Measurenment unit. Based on the
mappi ng between the quality and the priority of intelligent routing,
it selects the forwarding path with the highest priority and the
quality measurement of the SR Policy. Only those qulified SR

Pol i ci es which can reach the threshold are considered as candi date SR
Pol i ci es.

SR Policy
(high priority)

I

I

I
Classified | | Policy | /
| +->| Deci sion |<-Measurenent-+
| Traffic | |

I

I

I

SR Pol i cy
(lower priority)

Figure 3

When the network quality is better than the threshold, the traffic is
forwarded by the policy with high priority. Wen the network quality
of the high priority SR Policy degrades, such as the loss rate

i ncreasion, the Policy Decision nmodule will switch the traffic to the
next high priority one in the candidate SR Policies. Simlarly, when
the next higher priority SR Policy forwarding path cannot neet the
forwarding quality requirenents, switch to the lower priority SR
Pol i cy pat h.
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If the quality of the high priority forwarding path gets better and
meets the specified quality requirenments, the traffic can be
recovered fromthe low priority forwarding path to the high priority
SR Policy forwarding path after a period of wait-to-restore tine.
The purpose of wait-to-restore tinme is specified in order to prevent
fl appi ng between SR Poli ci es.

To avoid frequent path switching when the network quality is
unstable, if the current path can meet the forwarding quality

requi renents, the head node can choose not to automatically switch
back to the higher priority path in case of the quality of the higher
priority path is restored. The device can provide a configuration
for automatic fail back, and add a wait-to-restore tinmer. Only after
automatic restore is allowed and the wait-to-restore timer is
timeout, the forwarding path switch fromthe current path that neets
the quality requirenents to the path with higher priority.

4.5. Network Quality Measurenent
The Network Quality Measurenent unit regularly nmonitors the quality
of all effective forwardi ng paths according to the nmeasurenent cycle,
records the current performance neasurenent data of the path, and
reports it to the Intelligent Routing unit, which decides whether to
switch paths.

The followi ng network quality paranmeters of forwarding path can be
used for path scheduling:

* Jitter

* Latency

* Packet |oss

* Avail abl e bandwi dth

*  Bandwi dth utilization

* Current traffic statistics

* Other forwardi ng performance paraneters
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The quality paraneters of network forwarding path can be obtai ned
through active or passive perfornance measurenent nethods, such as

i OAM STAMP, TWAMP, etc. The network quality paraneters can be

cal culated by the controller and distributed to the head end node, or
cal cul ated by the head end node according to the network neasurenent
data. The neasurenent nmethod and quality paranmeter acquisition

met hod are beyond the scope of this docunent.

4.6. Fl ow Forwarding

The service flowis forwarded according to the path determnined by the
Intelligent Routing 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.

5. Examples of intelligent routing

The application of intelligent routing is described in detail in
L3VPN over TE scenario. The networking is shown in Figure 4 bel ow

CE1l and CE2 belong to the sane L3VPN and access the public network
t hrough PEl, PE2 and PE3 respectively.

There are two services between CEl and CE2: voice and QA. The
traffic fromCE1 to CE2 can be forwarded through two paths: Pathl

( PE1- >PE2- >CE2) and Pat h2 ( PE3->P5->P6- >PE2- >CE2). Anong them the
reliability of path 1 is high and the transm ssion delay is | ow
Path 2 has a | arge bandwi dth.

The voice service traffic will be forwarded through Pathl first. The
QA service traffic will be forwarded through Path2 first. Wen the
transm ssi on del ay of Pathl exceeds the threshold value and Path2 can
nmeet the delay requirenents, switch the voice service to Path2

When the remaining bandwi dth of Path2 is |ess than the bandw dth

guarantee threshold, if Pathl still has enough remaini ng bandw dt h,
the QA traffic exceeding the bandwi dth will be directed to Pathl
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The configuration on the head node CEl includes the follow ng three
parts. These configurations can be directly configured on the node
or distributed through the controller

1. Define three intelligent routing policies, and specify the
threshold of network quality, path priority and the correspondi ng
pat h col or value for routing.

intelligent-routing-policy irpl
traffic-delay threshold 1000mns
priority 1 mapping-to color 100
priority default mapping-to color 200

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

2. Configure forwardi ng paths

sr-policy policy-A (color 100, CE2_SID)
segnent-1list <SID PE1l, SID PE2, SID CE2>
sr-policy policy-B (color 200, CE2_SID)
segnment-list <SID PE3, SID P5, SID P6, SID PE2, SID CE2>

3. Configure corresponding intelligent routing policies for services
with specified characteristics in the parent SR Policy group.

parent-sr-policy sr-policy-1(color 10, CE2_SID)

service voice use intelligent-routing-policy irpl
service oa use intelligent-routing-policy irp2
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8. Ref er ences

8.1. Normative References

[ RFC8402]

[ RFC9256]

[ RFC2119]

[ RFC8174]

Filsfils, C., Ed., Previdi, S., Ed., G nsberg, L.,
Decraene, B., Litkowski, S., and R Shakir, "Segment
Routing Architecture", RFC 8402, DO 10.17487/ RFC8402,
July 2018, <https://www. rfc-editor.org/rfc/rfc8402>.

Filsfils, C, Talaulikar, K, Ed., Voyer, D., Bogdanov,
A., and P. Mattes, "Segment Routing Policy Architecture",
RFC 9256, DO 10. 17487/ RFC9256, July 2022,

<https://www. rfc-editor.org/rfc/rfc9256>.

Bradner, S., "Key words for use in RFCs to Indicate
Requi renment Level s", BCP 14, RFC 2119,

DO 10.17487/ RFC2119, March 1997,

<https://www. rfc-editor.org/rfc/rfc2119>.

Leiba, B., "Anbiguity of Uppercase vs Lowercase in RFC
2119 Key Words", BCP 14, RFC 8174, DO 10.17487/ RFC8174,
May 2017, <https://www.rfc-editor.org/rfc/rfc8174>.

8. 2. I nformati ve References

[I-D.ietf-idr-segnment-routing-te-policy]

Previdi, S., Filsfils, C, Talaulikar, K, Mittes, P., and
D. Jain, "Advertising Segnent Routing Policies in BGP",
Wrk in Progress, Internet-Draft, draft-ietf-idr-segnment-
routing-te-policy-26, 23 Cctober 2023,
<https://datatracker.ietf.org/doc/htm/draft-ietf-idr-
segnment -routi ng-te-policy-26>.

[1-D. cheng-spring-sr-policy-group]

Yang & Lin

Cheng, W, Wnying, J., Lin, C, Chen, R, Zhang, Y., and
Y. Liang, "SR Policy Goup", Wrk in Progress, Internet-
Draft, draft-cheng-spring-sr-policy-group-08, 17 June
2025, <https://datatracker.ietf.org/doc/htm/draft-cheng-
spring-sr-policy-group-08>.

Expires 1 January 2026 [ Page 11]



I nternet-Draft SR Policy Intelligent Routing Method June 2025

Acknowl edgenent s

The authors would like to thank the followi ng for their val uable
contributions of this docunent.

TBD.

Aut hors’ Addr esses

Feng Yang

Chi na Mobile

Beijing

Chi na

Emai | : yangf eng@hi nanobi | e. com

Changwang Lin

New H3C Technol ogi es

Beijing

Chi na

Emai | : |inchangwang. 04414@3c. com

Yang & Lin Expires 1 January 2026 [ Page 12]



