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Abstract

The Path Conputation El enent Communi cation Protocol (PCEP) provides
mechani snms for Path Conputation Elenents (PCEs) to instantiate and
manage Label Switched Paths (LSPs) on a Path Conputation Cient
(PCC). This includes the ability for a PCE to specify a Binding
Segnment ldentifier (SID) for an LSP as described in RFCI9604.

A binding value specified by a PCE may not be avail able for use on
the PCC. This can lead to LSP instantiation failures or entire PCEP
message being rejected.

Thi s docunent proposes extensions to PCEP to allow a PCC to fall back
to allocating a Binding SID fromits own dynanic range if the val ue
specified by the PCE is unavailable. It also defines a nechanismfor
the PCC to report both the requested and the allocated binding val ues
back to the PCE.

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 5 January 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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1. Introduction

A Stateful PCE [RFC8231] can instantiate LSPs on a PCC. Wen
instantiating an Segnent Routing Traffic Engineering (SR TE) LSP

[ RFC8664], the PCE may request a specific Binding SID (BSID) to be
associated with the LSP using the TE-PATH BI NDI NG TLV [ RFC9604]. A
problemarises if the BSID requested by the PCE is already in use or
is outside the valid range on the PCC. |In the current PCEP
specification, this would result in an LSP instantiation failure.
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Thi s docunment specifies PCEP extensions to handle this situation
gracefully. It introduces a capability that allows a PCC to signa
its ability to fall back to local allocation. It also extends the
TE- PATH BI NDI NG TLV to allow a PCE to control the fallback behavior
and for a PCC to report the actual allocated BSID back to the PCE

Requi renment s 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 al
capitals, as shown here

Ter mi nol ogy

Thi s docunent uses the following terns defined in [ RFC5440]: PCC
PCE, PCEP Peer, and PCEP speaker.

The base PCEP specification [ RFC4655] originally defined the use of
the PCE architecture for MPLS and GVWPLS networks with LSPs

instanti ated using the RSVP-TE signaling protocol. Over tine,
support for additional path setup types, such as SRv6, has been

i ntroduced [ RFC9603]. The term"LSP" is used extensively in PCEP
specifications and, in the context of this docunent, refers to a
Candi date Path within an SR Policy, which may be an SRv6 path (stil
represented using the LSP Ohject as specified in [ RFC8231].

PCEP Ext ensi ons
STATEFUL- PCE- CAPABI LI TY TLV

A new flag is proposed for the STATEFUL- PCE- CAPABI LI TY TLV,
originally defined in Section 5.4 of [RFC8231].

* F (BSI D- FALLBACK- CAPABI LI TY): If set, indicates that the PCEP peer
supports LSP creation and fall back to dynanic binding val ue
allocation if the specific binding value is unavail able, as
detailed in Section 4.

TE- PATH BI NDI NG TLV

New fl ags are proposed in the TE- PATH BI NDI NG TLV, which was
originally defined in Section 4 of [RFCI9604].

* A (Allocated): If set, indicates that the binding val ue encoded in
the TLV represents an all ocated bi ndi ng val ue.
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4.

* D (Down on BSID Unavailability): If set, indicates that LSP can be
created even if specified binding value is unavail able, but LSP
will be in down state.

* F (Fallback): If set, indicates that binding value allocation from
the dynamic range will be perforned if the specified binding val ue
i s unavai l abl e.

Qperation

The PCEP protocol extensions defined in this docunment MJST NOT be
used if one or both PCEP speakers have not indicated support for the
extensions by setting the F flag (BSID- FALLBACK- CAPABILITY) in the
STATEFUL- PCE- CAPABI LI TY TLV in their respective OPEN nessages.

VWhen a PCE wants to instantiate or update an LSP and suggest a

bi nding value, it includes the TE-PATH BINDING TLV in the PCnitiate
or PCUpd nessage. The PCE can set the F flag or the Dflag in this
TLV to control the PCC s behavior in case the requested binding val ue
is unavailable. The F and D flags are nutually excl usive.

If the PCC receives a TE-PATH- BINDING TLV with the F flag set and the
requested binding value is unavail able, the PCC MIST attenpt to

all ocate a new binding value fromits dynamc pool. |[|f successful,
the LSP is brought up with the new bi ndi ng val ue.

If the PCC receives a TE-PATH BINDING TLV with the D flag set and the
requested binding value is unavail able, the PCC MIST instantiate the
LSP but keep it in a down state.

In its PCRpt nessage, the PCC reports the status of the binding val ue
allocation. |If the originally requested binding value and the

al | ocated binding value differ, two instances of the TE- PATH Bl NDI NG
TLV MJST be included in the PCRpt nessage:

* A TLV instance with the originally requested binding value with
the A flag cl eared.

* A TLV instance with the actually all ocated binding value with the
A flag set.

If the requested binding val ue was successfully allocated, only a
single instance of the TE-PATH BINDING TLV with the A flag set SHOULD
be included in the PCEP nmessage.

The A, D and F flags in the TE- PATH BI NDI NG TLV MJUST NOT be used if
one or both PCEP speakers have not set the BSI D FALLBACK- CAPABI LI TY
in the STATEFUL- PCE- CAPABI LI TY TLV in their respective OPEN nessages.
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5. Manageabi lity Consi derations

Al'l manageability requirements and considerations listed in
[ RFC5440], [RFC8231], and [ RFC9604] apply to the PCEP extensions
defined in this docunent.

A PCE or PCC inplementation MAY all ow the capability of supporting
PCEP extensions introduced in this docunent to be enabl ed/di sabl ed as
part of the gl obal configuration. An inplenentation SHOULD all ow t he
operator to view the advertised and received capabilities.

6. Security Considerations
The security considerations described in [ RFC5440], [RFC8231], and
[ RFC9604] are applicable to this document. No additional security
nmeasures are required.

7. 1 ANA Consi derations

7.1. STATEFUL- PCE- CAPABI LI TY TLV Fl ag

I ANA nmaintains a registry, named " STATEFUL- PCE- CAPABI LI TY TLV Fl ag
Field', within the "Path Conputation El enent Protocol (PCEP) Nunbers"

registry group. |ANA is requested to nake the follow ng assignnment:
| Bit | Description | Reference |
[ gty e s sty s
| TBAl | F (BSID- FALLBACK- CAPABI LI TY) | This document |
Fomm o - o e e e e e e e i e o +

7.2. TE-PATH BI NDI NG TLV Fl ags
I ANA mai ntains a registry, named "TE-PATH BI NDI NG TLV Fl ag Fi el d",

within the "Path Conputation El enent Protocol (PCEP) Nunbers"
registry group. IANA is requested to nake the foll owi ng assi gnments:
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| Bit | Description | Reference |
[ gttty e ——————————(———————————_ Ll —p—p——_—r
| TBA2 | A (Allocated) | This docunent |
S . S I +
| TBA3 | D (Down on BSID Unavailability) | This docunent |
oo Fom e meemeeeeeeeeciiemeaccaeaaaas I IRy +
| TBA4 | F (Fall back) | This document |
R o e e e e e e e e e e e e e e T +
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