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Abst r act

Segnent Routing is a source routing paradigmthat explicitly

i ndi cates the forwardi ng path for packets at the ingress node. An SR
policy is a set of SR Policy candi date paths consisting of one or
more segments with the appropriate SR path attributes. BGP

di stributes each SR Policy candidate path as conbi nation of an prefix
plus a the BGP Tunnel Encapsul ati on(Tunnel - Encaps) attribute
containing an SR Policy Tunnel TLV with information on the SR Policy

candi date path as a tunnel. However, the path maxi mumtransm ssion
unit (MrU) information for a segnment list for SR path is not
currently passed in the BGP Tunnel -Encaps attribute. . This docunent

defines extensions to BGP to distribute path MU information within
SR polici es.

Status of This Meno

Li,

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 nmay 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 16 April 2026.
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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 Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents 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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I ntroduction

Segnment 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 Segnment Routing Policy ( SR Policy) as defined in [ RFC9256].
In order to distribute SR policies to the headend, [RFC9830]
specifies a BGP nmechanismto pass SR Policies and Candi date SR
Policies in BGP UPDATE nessage. Each SR Candidate Path is passed as
combi nation of a specific type of NLRI and BGP Tunnel Encapsul ation
Attribute (Tunnel -Encaps) with SR Policy Tunnel type tunnel. The
NLRI nust contain either be the I Pv4d Unicast AFl with SR Policy SAFI
(AFI =1/ SAFI =73), the I Pv6 Unicast AFl with the SR Policy SAFlI (AFI =2/
SAFI =73) .
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The maxi mumtransnission unit (MIU) is the |argest size packet or
franme, in bytes, that can be sent in a network. An MU that is too
| arge mght cause retransm ssions. Too small an MIU m ght cause the
router to send and handle relatively nore header overhead and

acknow edgnent s.

When an LSP is created across a set of links with different MIU
sizes, the ingress router needs to know what the smallest MU is on
the LSP path. If this MIUis larger than the MU of one of the
intermediate links, traffic mght be dropped, because MPLS packets
cannot be fragnented. Also, the ingress router nay not be aware of
this type of traffic | oss, because the control plane for the LSP
woul d still function normally. [RFC3209] specifies the nechani sm of
MIU signaling in RSVP. Sinmilarly, the SRv6 packets will be dropped
if the packet size is larger than the path MU, since |IPv6 packet
cannot be fragnented on transm ssion [ RFC8200].

The host nmay di scover the PMIU by Path MIU Di scovery (PMIUD)

[ RFC8201] or other mechanisms. But the ingress router still needs to
exam ne the packet size for dropping too | arge packets to avoid
malicious traffic or error traffic. Also, the packet size may
exceeds the PMIU because of the new encapsul ati on of SR-MPLS or SRv6
packet at the ingress router.

In order to check whether the Packet size exceeds the PMIU or not,
the ingress node needs to know the Path MIU associated to the
forwardi ng path. However, the path maxi numtransm ssion unit (MrIU)
information for SR path is not currently distributed in the BGP
Tunnel - Encaps attribute TLV for the SR Policy Tunnel

Thi s docunent defines a new sub-TLV for the BGP Tunnel - Encaps
attribute for the SR Policy Tunnel type to specify Maxi mum Path Mru
for a Segnment list (Sub-TLV). The Maxi num Path MIU can be cal cul at ed
as the maxi mum of individual Link MU information. The Link MIU

i nformati on can be obtained via BG>-LS [I-D.ietf-idr-bgp-Is-1ink-ntu]
or sonme other neans. based on all Link MIUs, the controller can
compute the PMIU and convey the information via the BGP SR policy.

Ter mi nol ogy

This menmo makes use of the terns defined in [ RFC8402] and [ RFC3209].
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MIU:  Maxi mum Transmi ssion Unit, the size in bytes of the largest IP
packet, including the |IP header and payl oad, that can be
transmtted on a link or path. Note that this could nore properly
be called the P MU, to be consistent with how other standards
organi zati ons use the acronym MIu

Li nk MIU: The Maxi mum Transm ssion Unit, i.e., maxi num | P packet
size in bytes, that can be conveyed in one piece over a link. Be
aware that this definition is different fromthe definition used
by ot her standards organizati ons.

For | ETF documents, link MU is uniformy defined as the IP MIU
over the link. This includes the |IP header, but excludes |ink

| ayer headers and other framing that is not part of IP or the IP
payl oad.

Be aware that other standards organi zations generally define |ink
MIU to include the link | ayer headers.

For the MPLS data plane, this size includes the | P header and data (or

ot her payl oad) and the |abel stack but does not include any |ower-|ayer
headers. A link may be an interface (such as Ethernet or Packet-over-

SONET), a tunnel (such as GRE or |Psec), or an LSP

Path: The set of links traversed by a packet between a source node
and a destination node.

Path MIU, or PMIU: The mninmumlink MU of all the links in a path
bet ween a source node and a destination node.

For the MPLS data plane, it is the MIU of an LSP froma given LSR to
the egress(es), over each valid (forwarding) path. This size includes
the I P header and data (or other payload) and any part of the |abel
stack that was received by the ingress LSR before it placed the packet
into the LSP (this part of the | abel stack is considered part of the
payl oad for this LSP). The size does not include any |ower-|eve
header s.

Note that: The PMIU value may be nodi fied by subtracting some overhead
i ntroduced by protection nechanism |ike TlI-LFA Therefore, the val ue
of PMIU dilivered to the ingress node MAY be smaller than the nini num
link MU of all the links in a path between a source node and a
destinati on node.
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2.1. Requirenments Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "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
capitals, as shown here.

3. SR Policy for Path MIU

As defined in [RFC9830] , the SR policy encoding structure is as
fol | ows:

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 Name
Explicit NULL Label Policy (ENLP)
Segnent Li st
Wi ght
Segnent
Segnent

As introduced in Section 1, each SR path has it’'s path MIU. SR
policy with SR path MIU information is expressed as bel ow

SR Policy SAFI NLRI: <Distinguisher, Policy-Color, Endpoint>
Attributes:
Tunnel Encaps Attribute (23)
Tunnel Type: SR Policy

Bi nding SID
Pr ef erence
Priority
Pol i cy Nane
Explicit NULL Label Policy (ENLP)
Segnent Li st
Wi ght
Path Mru
Segnment

Segnent
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3. 1
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Path MIu Sub- TLV

A Path MIU sub-TLV is an Optional sub-TLV. When it appears, it nust
appear only once at nost within a Segrment List sub-TLV. |If nultiple
Path MIU sub- TLVs appear within a Segnent List sub-TLV, the NLRI MJST
be treated as a mal forned NLR

As per [RFC9830], when the error determned allows for the router to
skip the mal formed NLRI (s) and continue processing of the rest of the
updat e nessage, then it MJST handl e such nalforned NLRIs as ' Treat-
as-withdraw . This docunent does not define new error handling rules
for Path MIU sub-TLV, and the error handling rules defined in

[ RFC9830] apply to this docunent.

A Path MIU sub-TLV is associated with an SR path specified by a
segnment |ist sub-TLV or a path segnent [RFC9545]
[I-D.ietf-spring-srve-path-segnent]. The Path MIU sub-TLV has the
followi ng format:
2 3
1 789012345678901
+- R o i o e R o o i N e
RESERVED |
R s o R R S e ik I R S e e s
Path MrU |
B i i T i e T i i T I T T S S e R e i i o R
Figure 1. Path MIU sub-TLV

0
0
+-
I

+
I

+-

Wher e:
Type: to be assigned by | ANA

Length: the total length in octets the value field not including Type
and Length fields. The value nust be 6

Reserved: 16 bits reserved and MJUST be set to 0 on transm ssion and
MUST be ignored on receipt.

Path MIU. 4 bytes value of path MU in octets. The value can be
calculated by a central controller or other devices based on the
information that |earned via | GP of BGP-LS or other mneans.

Whenever the path MIU of a physical or logical interface is changed,

a new SR policy with new path MIU i nformati on shoul d be updated
accordi ngly by BGP.
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4.

5

Qper ati ons

The docunent does not bring new operation beyond the description of
operations defined in [ RFC9830]. The existing operations defined in
[ RFC9830] can apply to this docunent directly.

Typically but not limt to, the SR policies carrying path MU
i nfomation are configured by a controller.

After configuration, the SR policies carrying path MU i nfonation
will be advertised by BGP update nessages. The operation of
advertisement is the same as defined in [RFC9830], as well as the
recei ption.

The consuner of the SR policies is not the BGP process. The
operation of sending information to consunmers is out of scope of this
docunent .

I mpl ement ati on Status

[Note to the RFC Editor - renmove this section before publication, as
wel | as renove the reference to [ RFC7942].

This section records the status of known inplenmentations of the
protocol defined by this specification at the time of posting of this
Internet-Draft, and is based on a proposal described in [RFC7942].
The description of inplenentations in this section is intended to
assist the |ETF in its decision processes in progressing drafts to
RFCs. Please note that the listing of any individual inplenentation
here does not inply endorsenment by the | ETF. Furthernore, no effort
has been spent to verify the information presented here that was
supplied by I ETF contributors. This is not intended as, and nust not
be construed to be, a catalog of available inplenentations or their
features. Readers are advised to note that other inplenentations may
exi st.

According to [ RFC7942], "this will allow reviewers and worki ng groups
to assign due consideration to docunents that have the benefit of
runni ng code, which may serve as evidence of val uabl e experinmentation
and feedback that have nmmde the inplenmented protocols nore nature.

It is up to the individual working groups to use this information as
they see fit".

1. Huawei’'s Conmercial Delivery

The feature has been inplenented on Huawei VRPS.
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* (Organi zation: Huawei

* I nplenmentation: Huawei’s Conmercial Delivery inplenentation based
on VRPS.

* Description: The inplenentation has been done.
* Maturity Level: Product
* Contact: guokeqi ang@uawei.com

I ANA Consi derations

Thi s docunent defines a new Sub-TLV in registries "SR Policy List
Sub- TLVs" [ RFC9830]:

Val ue Description Ref erence

TBA Path MIU sub-TLV Thi s docunent
Security Considerations

Thi s docunent defines the extension to BGP to distribute path MU
information within SR policies. Therefore, the security mechani sns
of the base BGP security nodel [RFC4271] and the security

consi dereations in [ RFC9830] apply to this docunment. The path MIU
extension is included in the SR Policy extension [RFC9830], so it
does not introduce extra security problens conparing the existing SR
policy entension.

The path MIU information is critical to the path, and a wong path
MIU may cause packet dropping in the forwarding. An inplenmentation
needs to make sure that the value of the link MU is correctly
collected fromsone nmeans, such as BGP-LS. It also nust ensure the
processing and cal cul ati on of path MU is correct to avoid packet
dropping in forwarding. 1In addition, the path MU distribution from
a controller to an ingress router has to be protected. The security
consi dereations in [ RFC9830] apply to this distribution procedure.
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