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Abstract

Thi s docunent defines the Path MU (PMIU) for Segment Routing (SR
Policy (called SR-PMIU). It applies to both Segnent Routing over

| Pv6 (SRv6) and SR-MPLS. This docunent specifies the framework of
SR-PMIU for SR Policy including the Iink MU collection, the SR-PMIU
comput ation, the SR-PMIU enforcenent, and the handling behavi ours on
t he headend.

Status of This Meno

This Internet-Draft is submtted in full confornmance 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 docunents valid for a maxi mum 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 17 Septenber 2026.
Copyright Notice

Copyright (c) 2026 | 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 (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
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and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunent nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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1. I nt roduction

Segnent Routing (SR) [ RFC8402] allows a node to steer a packet flow
al ong any given path. The headend is a node where the instructions
for source routing (i.e., segnents) are encoded in the packet and
hence becones the starting node for a specific segnment routing path.
Internedi ate per-path states are elimnated thanks to source routing.

A Segnent Routing Policy (SR Policy) [RFC9256] is an ordered |ist of

segnents (i.e., instructions) that represent a source-routed policy.
The headend node is said to steer a flowinto a SR Policy. The
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1.

3.

packets steered into an SR Policy have an ordered list of segnents
associated with that SR Policy witten into them [RFC8660]
describes the representation and processing of this ordered list of
segnents as an MPLS | abel stack for SR-MPLS, while [ RFC8754] and

[ RFC8986] describe the sanme for Segnent Routing over |Pv6 (SRv6) with
the use of the Segment Routing Header (SRH).

[ RFC8402] introduces the SR Policy construct and provi des an overvi ew
of howit is |leveraged for Segnent Routing use-cases. [RFC9256]

updat es [ RFC8402] to specify detail ed concepts of SR Policy and
steering packets into an SR Policy.

Thi s docunent extends the SR Policy to also include the Path MIU
information to SR Policy and applies to both SRv6 and SR-MPLS. The
SRv6-specific handling is specified in Section 6.

1. Mdtivation

The notivation for handling SR-PMIU for the SR paths includes (but is
not limted to):

* Being able to avoid fragnentation by being aware of the SR-PMIuU
associated with the SR paths and policies at the headend.

* Being able to generate | CVMP nessages at the headend.

* \When fragnmentation is unavoidable, the ability to do it correctly
at the headend.

* Ability to use SR-PMIU as path conputation constraint and
optinization criteria at the headend or controller/PCE

Requi renent s 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] [RFC8174] when, and only when, they appear in all
capital s, as shown here.

Ter mi nol ogy

Li nk MIU. As per [RFC8899], this could nore properly be called the
IP MIU. It is the size in bytes of the | argest |P packet,
including the I P header and payl oad, that can be transmtted over
alink. In case of MPLS, it also includes the |abel stack, and in
case of IPv6, it includes |IPv6 extension headers (including SRH).
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4.

4.

4.

Path MIU (PMrU): See [RFC8899]. |In the scope of this docunent,
this is also called SR-PMIU for the SR paths and policies.

SR overhead: The SR-MPLS | abel stack or SRH. The |ink MIU t akes
the SR overhead into consideration.

SR-PMTU Definition for SR Policy

The Segment Routing policy architecture is specified in [ RFC9256].
An SR Policy is associated with one or nore candidate paths. A
candidate path is either dynamic, explicit, or conposite. The

rel ated concepts with the SR-PMIU definition in this document are
listed as foll ows.

An explicit/dynam c candidate path is expressed as a Segment-List or
a set of Segnent-Lists directly or by conputation. |f a candidate
path is associated with a set of Segnent-Lists, each Segnent-List is
associated with weight for weighted | oad bal ancing. The default
weight is 1.

A composite candidate path is defined in [ RFC9256].
1. SR-PMIU of a Segnent List

A Segnent-List represents a specific source-routed path to send
traffic fromthe headend to the endpoint of the corresponding SR
policy [ RFC9256]. The SR-PMIU of a segnment list is defined as the

m ni mum Link MU of all the links in a path between a source node and
a destination node. Refer to Section 5.2 for specific handling for
Node, Adjacency and Binding SID (as well as their conbinations).

2. SR-PMIU of a Candidate Path

In the case of an explicit/dynam c candidate path, if it is expressed
as a single Segnent-List, then the SR-PMIU of the candidate path is
the sane as that of the SR-PMIU of the segnent |ist as described in
Section 4. 1.

In the case of an explicit/dynam c candidate path, if it is expressed
as a set of Segnent-Lists (for |oad-bal ancing), then the SR-PMIU of
the candidate path is defined as the m ni rum SR-PMIU of all the
Segnent-Lists in the set.

In the case of a composite candidate path, the SR-PMIU is defined as
the mni mum SR-PMIU of all the constituent SR Policies.
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4.3. SR PMIU of an SR Policy

According to [ RFC9256], an SR Policy is associated with one or nore

candi date paths. A candidate path is selected when it is valid and

it is determned to be the best path of the SR Policy. The selected
path is referred to as the "active path" of the SR policy. Then the
SR-PMIU for an SR Policy is defined as the SR-PMIU of the sel ected/

active candi date path of this SR policy.

In the case of an explicit/dynam ¢ candidate path, the SR-PMIU
definition can be referred to in Section 4. 2.

In the case of a conposite candidate path, the SR-PMIU is defined as
the m ni num SR-PMIU of all the constituent SR policies. Since the
constituent SR Policies of a conposite candidate path can only be
explicit/dynam c candi date paths, then the SR-PMIU definition of
explicit/dynam c candidate path is as per Section 4.2.

5. The Franework of SR-PMIU for SR Policy
The framework of SR-PMIU for SR Policy includes |ink MU collection,

SR- PMTU conput ati on, SR-PMIU enforcenent, and handling behavi ors on
t he headend.

e | Network Controller| SR-PMIU conputation
| oo TEEEEE *

I I
SR- PMIU enf or cenment Li nk MIU Col | ecti on
I I

+\|/-+ Fommm e e e - [----------- + T +

Handling |Head |---| Segnment Routi ng |---]1End |

behaviors |end | | Net wor k Domai n | | Poi nt |

+- - - - - + o e e e e oo oo + +- - - - - +
S Li nk Mru col l ection--------- |

Figure 1. The Framework of SR-PMIU for SR Policy
5.1. Link MIU Col | ection

The SR-PMIU of a segnment list is defined as the mi ni mum Li nk MIU of
all the links in a path, see Section 4.1. The Link MIU can be
collected in network through various mechani sms such as the ones
defined in [I-D. hu-Ilsr-igp-path-mu] and
[I-Dietf-idr-bgp-Is-link-ntu] without the know edge of the services.
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5.2. SR-PMIU Comput ation

The collected |link MU of all the related links are sent to the
network controller or the headend where the SR-PMIU i s conput ed.
Dependi ng upon the path type, the conputation nethods are different,
whi ch are described in the foll owi ng subsections.

5.2.1. Loose Path

In a | oose path [ RFC7855], only Node SIDs are used al ong the path.
Bet ween two adj acent Node-SI Ds, generally, there are equal - cost
mul ti paths (ECMP). The SR-PMIU of the |oose path is conputed by
finding the mni mum SR-PMIU of all the ECMPs between two adj acent
Node SIDs al ong the | oose path.

5.2.2. Strict TE Path

In a strict TE path [RFC7855], only Adj-SIDs are used al ong the path.
Since the Iink MU of all the links being indicated by the Adj-SIDs
of the strict TE path are known to the network controller, the SR
PMIU of the strict SR-TE path is conmputed by finding out the m ni num
link MU of all the links in the strict SR TE path between its source
node and destinati on node.

5.2.3. Mxed Path

In a m xed path, both Node SIDs-and Adj-SIDs are used al ong the path.
The PMIU of the mixed TE path is conputed by finding the mni num SR-

PMIU of all the ECMPs between two adjacent Node SIDs and the |link MIU
of all the links indicated by the Adj Sl Ds.

5.2.4. Binding Path

The Binding SID (BSID) [RFC8402] is bound to an SR Poli cy,
instantiation of which may involve a list of SIDs. The SR PMIU of
the binding path is the same as that of an SR Policy as specified in
t he above section nmodulo that it also includes the encapsul ation
overhead associated with it (i.e. the additional |abel stack pushed
in case of SR-MPLS and the outer |IPv6 header with its owm SRH in case
of SRv6). This is done to nake sure the headend of the SR path that
includes a BSID is able to conpute the SR-PMIU correctly by taking
the correct SR-PMIU of the binding path into consideration along with
other SIDs in the SR path.
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5.2.5. TI-LFA

Topol ogy | ndependent Loop-free Alternate Fast Re-route (TI-LFA)
[I-D.ietf-rtgwg-segnment-routing-ti-lfa], ains to provide protection
for node and adj acency segnents within the SR framework. The PMIU of
the repair path m ght be different fromthe original path's, which
could lead to fragnentation while the repair path is in use.

To avoid fragnmentation, it is possible for the headend (or
controller) to consider the FRR overhead when conputing the SR-PMIU
of the original path.

5.3. SR-PMIu Enf or cenent

SR Policy as per [RFC9256] does not include SR-PMIU in the SR Policy
encodi ng structure. As specified in
[I-Dietf-idr-sr-policy-path-ntu], the SRRPMIU is encoded in the SR
policy structure as shown in Figure 2. After the SR PMIU
conputation, the SR-PMIU is enforced along with the SR Policy to the
headend of the correspondi ng path.

SR Policy SAFI NLRI: <Distinguisher, Policy-Color, Endpoint>
Attributes:
Tunnel Encaps Attribute (23)
Tunnel Type: SR Policy
Bi nding SID
Pref erence
Priority
Pol i cy Nane
Explicit NULL Label Policy (ENLP)
Segnent Li st
Wi ght
----> Path MIuU ( SR- PMIU)
Segnent
Segnent

Figure 2. The SR Policy encoding structure with SR-PMIuU
When there are multiple paths that can be selected, the one with the
hi ghest SR-PMIU wi || be used in order to avoid fragnmentation on the
headend.

The PCEP extension to handle PMIU is specified in
[1-D.ietf-pce-pcep-pntu].
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5.4. Handling behaviors on the headend

After the SR-PMIU is conputed, the headend perfornms the handling
behavi ors such as encapsul ation and fragnentation, if needed. Note
that this behavior is simlar to the existing behaviors of MPLS and
| Pv6 dat apl ane.

5.4.1. SR-PMIU Constraints and Optim zation

General ly, considering the services being carried, the operators set
an SR-PMIU constraint aimng for a proper path sel ection that
fulfills packet size requirenments hence avoiding fragnentation

Furt hernmore, the encapsul ati on on the headend will introduce the
overhead on top of the packet to be encapsulated. Generally, the
encapsul ati on overhead has to be estimated according to the possible
pat h hops and sonetines the repair paths. Therefore, the SR-PMIU
constraint is set considering both the carried services and the
encapsul ati on over head.

When SR- PMIU- based path optim zation is done, PCE will select the
path with the highest SR-PMIU anong all the possible paths.

Even if the SR-PMIU is not considered by the PCE at the time of path
conmputation, the conputed SR-PMIU is useful at the headend for the
reasons already stated in Section 1.1

Once the SR-PMIU constraint is set on the headend, it is supposed to
be the | owest bound of the SR-PMIUs of all the paths being conputed
|l ocally or enforced by the controller in order to avoid
fragmentati on.

5.4.2. Fragnentation processing

If the SR-PMIU of all the paths being conputed locally or enforced by
the controller is smaller than the SR-PMIU constraint set on the
headend, the fragmentation will have to be handled. |If fragnentation
is not possible, the headend could generate the | CMP nessages

[ RFC4443] to notify the traffic source.

Over this selected path, on the headend, the packets are fragnented

in order to guarantee the size of the encapsul ated packets is smaller
than the PMIU of the sel ected path.
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5

10.

10.

Li nk MIU Change

The Link MIU col |l ected as described in Section 5.1 may change over
time due to factors such as device configuration updates or
topol ogi cal nodifications, such as the addition of a newlink with a
| ower MIU. These changes can inpact the SR-PMIU of the data path,
and the conmputed SR-PMIU val ue may remain outdated until the contro
pl ane converges. This behavior is simlar to changes in other |ink
metrics.

SRv6- Speci fi ¢ Handling

In the case of SRv6, the SRH is included in the cal culation of the
Link MU and thus in the SR-PMIU. Note that the PMIU consi derations
for 1Pv6 [ RFC8201] apply for the SRv6. [RFC8754] also specify the
MIU considerations related to encapsul ation with an outer |Pv6 header
with SRH.

Security Considerations

[ RFC9256] specifies in detail the SR Policy construct (introduced in
[ RFC8402]) and its security considerations. The additional SR MIu
attribute information can be sensitive in sone deploynents and coul d
be used to influence SR path setup and selection with adverse effect.
The protocol extensions that include SR-PMIU need to take this into
consideration. This docunent does not define any new protoco

ext ensi ons and thus does not introduce any further security

consi derati ons.

I ANA Consi derations
Thi s docunent does not include any | ANA requests.
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