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Abstract

Thi s docunent updates RFC8231 and RFC8664 to reflect operationalized
i mpl ementati ons and define optimzations in the PCEP protocol.

Status of This Meno

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 1 January 2026.

Copyri ght Notice
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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
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. I nt roduction

The PCEP protocol has evolved froma statel ess protocol [RFC5440] to
a stateful protocol [RFC8231], incorporating numerous extensions.

During interoperability testing it was observed that various

i mpl ement ati ons have inplemented optim zations in the protocol. This
docunent serves to optimze the original procedure in [RFC8231] to
optionally drop the PCReq and PCReply exchange, which greatly
sinplifies inplenmentation and optini zes the protocol.

In addition, [RFC8664] introduced extensions for Segnent Routing and
the encodi ng of segnents in the ERO and RRO objects in PCEP. This
docunent serves as an update to [ RFC8664] to pernmt the exclusion of
the RRO object for Segnment Routed pat hs.
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1.1. Requirenents Language

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.

2. Term nol ogy
The followi ng terninologies are used in this docunent:

PCC. Path Conputation Client. Any client application requesting a
path conputation to be performed by a Path Conputation El enment.

PCE: Path Computation Elenment. An entity (conponent, application, or
network node) that is capable of conmputing a network path or route
based on a network graph and applying conputational constraints.

PCEP: Pat h Conputati on El enent Protocol.

VMBB: Make- Before-Break. A procedure during which the head-end of a
traffic-engineered path wishes to nove traffic to a new path w t hout
losing any traffic, by first "nmaking" a new path and then "breaking"
the ol d path.

Associ ation paraneters: As described in [RFC8697], the conbination of
the mandatory fields Association type, Association |ID and Associ ation
Source in the ASSOCI ATI ON object uniquely identify the association
group. |If the optional TLVs - d obal Association Source or Extended
Association I D are included, then they are included in conbination
with mandatory fields to uniquely identify the association group.

Associ ation information: As described in [RFC8697], the ASSCCI ATI ON
obj ect could also include other optional TLVs based on the
association types, that provides 'information’ related to the

associ ati on type.

ERO. Explicit Route Cbject is the path of the LSP encoded into a PCEP
object. In this docunment, an enpty ERO object, i.e., wthout any
subobj ects, is represented with notation "ERO={}". An ERO obj ect
contai ning a given sequence of subobjects is represented as

"ERO={ A} ".

(Editor), et al. Expires 1 January 2026 [ Page 3]



I nternet-Draft PCEP- STATEFUL- AMEND June 2025

PCRPT- LSP- DB: PCEP Reported Label Switched Path Database. A |ogica
datastore that captures the reported state information of Labe
Switched Paths (LSPs) within a PCEP speaker. This termis not
defined in the PCE architecture; however, it is used in this docunent
to describe how a PCEP speaker may internally maintain LSP-rel ated
state information reported via PCRpt nessages.

EXTENDED- LSP- DB: Ext ended Label Switched Path Dat abase. An

i mpl ement ati on-specific |ogical datastore used to capture information
related to a Label Switched Path. It may be keyed using the sane
identifiers as the PCRPT-LSP-DB. This termis not defined in the PCE
architecture but is used in this docunent to refer to a conceptua
datastore that can include additional attributes—such as desired
state, telenetry data, and other information not defined within | ETF
PCE wor ki ng group documents.

PLSP-ID (Path LSP Identifier): Introduced in [RFC8231]. A unique
identifier used in PCEP to distinguish a specific LSP between a PCC
and a PCE which is constant for the lifetime of a PCEP session

3. Stateful Bringup

[ RFC8231] Section 5.8.2 allows delegation of an LSP in an
operationally down state, but at the sane time nmandates the use of
PCReq before sending PCRpt. This docurment clarifies that sending
PCReq i s optional

The process of sending PCReq before PCRpt is referred to in this
docunent as "stateless bringup". |In practice, stateless bringup

i ntroduces overhead and the PcRpt sent from PCC cannot be enforced by
the PCE, because a stateless PCE is not required to maintain any per-
LSP state about previous PCReq nessages. It has been observed that
many i npl enment ati ons choose to ignore this requirenment and send the
PCRpt directly, without first sending a PCReq. Although this
behavior is not conpliant with [ RFC8231], it offers nessage
processi ng advantages and sinplifications. As a result, this
docunent updates [ RFC8231].

The adoption of stateful PCE does not elimnate the utility of

statel ess PCEP. A characteristic of stateless PCEP is that PCReq
messages does not require altering the LSP path state information in
the PCE. As a result, PCReq nessages can be used in scenarios such
as OAM functions (e.g., ping and traceroute), where it is necessary
to probe the network topol ogy w thout inpacting existing LSPs and LSP
state nmanagenent in the PCE
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Thi s docunent uses the concept of a PCRPT-LSP-DB to represent the
dat abase of actual LSP state in the network, as reported by PCCs. It

is used to illustrate the internal state nmaintai ned by PCEP speakers
in response to PCRpt nessages. This datastore is nodified only by
PCRpt nessages. |n contrast, additional information that a PCE

i npl ementation nmay mai ntain such as desired state, policy netadata,
or telemetry is considered part of the EXTENDED LSP-DB. The
EXTENDED- LSP-DB i s an inplementation-specific |ogical store which is
out side the scope of this docunent.

Note that the term"LSP", which stands for "Label Switched Path", if
taken too literally, would restrict the discussion to the MPLS
datapl ane only. In this docunent, the term"LSP" is applied to non-
MPLS paths as well, to avoid renaming the term Alternatively, the
term"LSP" could be replaced with "Instance"

3.1. Updates to RFC 8231

[ RFC8231] Section 5.8.2, says "The only explicit way for a PCC to
request a path fromthe PCE is to send a PCReq nmessage. The PCRpt
message MJUST NOT be used by the PCCto attenpt to request a path from
the PCE." This docunent updates [RFC8231] to renpve the quoted text.

As part of the new bringup procedure, the PCC MAY del egate an enpty
LSP (no ERO or enpty ERO) to the PCE and then wait for the PCE to
send a PCUpd, without first sending a PCReq. This process is
referred to as "stateful bringup". The PCE MJUST support the origina
statel ess bringup for backward conpatibility.

Supporting stateful bringup does not require introduci ng new behavi or
on the PCE, since, as previously noted, a PCE inplenentation only
nmodi fi es the conceptual PCRPT-LSP-DB state based on PcRpt messages.
Therefore, regardl ess of whether a PCReq has been received, the PCE
processes the PCRpt in the sane manner

An exanpl e of stateful bringup follows. |In this exanple, the PCC
starts by using an LSP-1D of 0. The value 0 does not hold any
speci al meani ng; any other 16-bit value could have been used.

PCC has no LSP yet, but wants to establish a path. PCC sends

PCRpt (R- FLAG=0, D-flag=1, OPER- FLAG=DOWN, PLSP-I|D=100, LSP-1D=0,
ERC={}).
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4.

| TUNNEL | LSP |
| PLSP-1D=100 | OLSP-1D=0, D-flag=1, OPER=DOWN, ERO={} |
o e o e e e o e e e e ee oo +

Table 1: Content of LSP DB after first PcRpt

PCC received a PCUpd fromthe PCE and has decided to install the
ERO={ A} fromthat PCUpd. PCC sends PCRpt(R-FLAG=0, D-flag=1, OPER-
FLAG=UP, PLSP-I|D=100, LSP-1D=0, ERC={A}).

| TUNNEL | LSP |
| PLSP-1D=100 | LSP-1D=0, D-flag=1, OPER=UP, ERO={A} |
o e o e e e o e o e e eeee oo +

Table 2: Content of LSP DB after PcUpd
Use of SR-RRO and SRv6- RRO objects

[ RFC8231] defines a PCRpt nessage which contains <intended-path>
known as the ERO object and <actual - path> known as the RRO object.
[ RFC8664] defines SR ERO and SR- RRO sub-objects for SR TE LSPs.

[ RFC9603] further defines SRv6- ERO and SRv6- RRO sub-objects for
SRv6- TE pat hs.

In practice RRO data is the result of signalling via a protocol such
as RSVP-TE, which allows collection of per-hop information along the
path. The ERO and RRO val ues may be different as the path encoded in
the ERO may differ than the RRO such as during protection conditions
or if the ERO contains | oose hops which are expanded upon. As
Segnent Routing LSP does not performany signalling, the values of an
SR- ERQ SRv6- ERO and SR- RRO SRv6- RRO (respectively) are in practice
the sane, therefore sonme inplenmentations have omtted the RRO when
reporting a SR-TE LSP whil e others continue to send both ERO and RRO
val ues.

Thi s docunent updates [ RFC8664] by clarifying and rel axi ng

requi renent for both an ERO and RRO object to exist for SR TE paths.
If both ERO and RRO are present for the sanme LSP, it SHOULD be
interpreted as the RRO being the actual path the LSP is taking but
MAY interpret only the ERO as the actual path. |In the absence of RRO
a PCE MUST interpret the ERO as the actual path for the LSP. Until
SR-TE i ntroduces sonme formof signaling simlar to RSVP-TE, the use
of RRO is discouraged for SR-TE LSPs.
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5. Security Considerations
TODO
6. Managability Considerations
TODO
7. 1 ANA Consi derations
Thi s docunment has no | ANA acti ons.
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