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Abst ract

The PCE Communi cati on Protocol (PCEP) defines the mechanisms for the
communi cati on between a Path Computation Cient (PCC) and a PCE, or
anong PCEs. Such interactions include path conmputation requests and
path conputation replies defined in RFC 5440. As per RFC 5440, these
messages are required to follow strict object ordering.

Thi s docunent updates RFC 5440 by relaxing the strict object ordering
requi renent in the PCEP nessages.

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 docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents 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 8 January 2026.
Copyright Notice

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

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
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
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extracted fromthis docunment 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. Introduction

[ RFC5440] descri bes the PCE Comunication Protocol (PCEP). PCEP
defines the communication between a Path Conputation Cient (PCC) and
a PCE, or between PCEs, enabling conputation of Miltiprotocol Label
Switching (MPLS) for Traffic Engineering Label Switched Path (TE LSP)
characteristics.

[ RFC5440] defines several PCEP nessages. For each PCEP nessage type,
rules are defined that specify the set of objects that the nessage
can carry using Routing Backus-Naur Form (RBNF) [ RFC5511]. Further,
[ RFC5440] states that the object ordering is mandatory. This occurs
when multipl e extensions add new objects in the PCEP nessages and the
respective order of these new objects is not specified (see

[ EI D6627]).

Thi s docunent updates [ RFC5440] to relax the strict object ordering
requi renent.
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Conventi ons

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capitals, as shown here

Mot i vati on

The nandatory object ordering requirenment in [ RFC5440] is shown to
result in exponential conplexity in ternms of what each new PCEP
extension needs to cope with in ternms of reconciling all of the
previously published RFCs, and all concurrently work in progress in
the formof the internet-drafts. This requirenent does not |end
itself to the extensibility of PCEP

Update to RFC 5440
Section 6 of [RFC5440] states:

An i npl enentati on MUST formthe PCEP
messages using the object ordering specified in this docunent.

This text is updated to read as foll ows:

An i mpl enentati on SHOULD form the PCEP

messages using the object ordering specified in this and
subsequent docunents, when an order can be unanbi guously
determ ned; an inplenmentation MUST be prepared to receive
a PCEP nessage with objects in any order when possible.

Thi s update does not aimto take away the object ordering conpletely.
The PCEP speaker is expected to follow the object order as specified
unl ess there are valid reasons to ignore it. It is also likely that
the receiver can understand the object’s nmeaning irrespective of the
order unanbi guously.

Conpatibility Considerations

Wil e one of the nmmin objectives of the changes nmade by this docunent
is to enabl e backward conpatibility between PCEP extensions, there

remai ns an issue of conpatibility between existing inplementations of
[ RFC5440] and inplementations that are consistent with this docunent.

It should be noted that common behavi our for checking object ordering
in received PCEP nessages is as described by the updated text
presented in Section 4. Thus, many inplenentations will still have
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10.

11.

11.

i mpl emented a consi stent and future-proof approach. However, for
compl eteness, it is worth noting how behavi ours m ght interact
bet ween i npl ement ati ons.

The nessages generated by an inplenentation of this docunent, when
received by a legacy inplenmentation with a strict interpretation of
obj ect ordering, MAY lead to error handling. It is interesting to
note that the [ RFC5440] does not define an Error-Type and Error-val ue
corresponding to this error condition.

Qpen Questions
* Should a new flag or a TLV in Open Message be added to exchange

this capability? Not sure if this is strictly needed, if we can
live with Section 5.

Managenent Consi derati ons
| mpl enent ati ons recei ving set objects that they consider out of order
MAY |l og this. That could be hel pful for diagnosing backward
compatibility issues.

O her Efforts
In the past, there have been efforts to consolidate and update the
RBNF, such as in [I-D.cnfg-pce-pcep-grammar]. This document rel axes
the object ordering only; it does not take on the various other
i ssues or the need to consolidate the RBNF for all PCEP extensions.
There have been proposals to consolidate the RBNF for the PCEP
message in a single place in GtHub and use nodern data nodel |ing
tools to represent PCEP extensions. They might be taken up in
parall el .

Security Considerations
Thi s docunent does not raise any security issues.

I ANA Consi derati ons
Thi s docunent does not require any | ANA acti ons.

Ref erences
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Appendi x B. Exanpl es

As described in [ EID6627], for the PCReq nessage, the CLASSTYPE

obj ect is encoded after the END PO NTS object in [RFC5455]. \Wereas
in [ RFC8231], the LSP object is encoded just after the END PO NTS
object. So it is not known which of the follow ng orders is

expect ed.

.. <END- POl NTS>[ <LSP>] [ <CLASSTYPE>] . . .

or

... <END- PO NTS>[ <CLASSTYPE>] [ <LSP>] . .

This update requires the receiver to be able to accept both of these.
Appendi x C. \When Order Matters

There are cases where the ordering between objects is inportant. For
i nstance, PCRpt message [RFC8231] includes <path> with sone
attributes that say BANDW DTH can be part of both <actual -attribute-
list> and <intended-attribute-Iist>.

Wher e:
<pat h>: : = <i nt ended- pat h>
[<actual -attribute-Ilist><actual -pat h>]
<i ntended-attribute-list>

An inmportant factor to distinguish between the actual and intended
attribute list is the presence of RRO (i.e. <actual-path>) and the
order of objects in the PCRpt nessage.

If the RROis present, any attributes encoded before it are to be
considered as part of <actual-attribute-list> and those after it, as
part of <intended-attribute-Iist>.

If the RROis absent, all attributes are part of <intended-attribute-
list>.

Thus, the approach taken by this docunent is to say that ordering is
rel axed in cases where there is no ambiguity.
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