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Abst ract

The Path Conputation El enent Communi cation Protocol (PCEP) provides
mechani sms for Path Conputation Elenents (PCEs) to instantiate and
manage Label Switched Paths (LSPs) on a Path Conmputation Cient
(PCO).

A PCE redundance case is very inportant and has no real solution for
many cases, |ike as active-standby, active-active or not concurrent
sessions of PCC with different PCEs.

Thi s docunent proposes extensions to PCEP to allow a PCC and PCEs to
support PCE fast and snooth redundancy in case of PCEP session and
PCE failure.

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 (IETF). 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 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 14 April 2026.
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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. Introduction

PCE redundancy case is very inportant and conplicate scenario, as
PCEP protocol doesn't support exchange of session infornmation between
PCEs.

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "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
capitals, as shown here.
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3.

Ter mi nol ogy

Thi s docunent uses the following ternms 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 GWLS networks with LSPs
instantiated 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 nay be an SRv6 path (stil
represented using the LSP Cbject as specified in [ RFC8231].

PCEP Ext ensi ons

Let’s consider sinple configuration

Figure 1. PCE redundancy
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PCE1 PCC PCE2
I I

| Active Session | Active Session

| PCE Init | PCE Init

| oo >|

I
I
| | Start del and state

| | timers

I I

| | Del timer expired

I I

| | Put LSPs (PCEl) as orphan
I I

I I

I

I

I

I

I
I
| State tiner expired |
| (internal) |
| Delete LSPs (PCEl) |

Not e:
PCE2 session can be created/exist in different states after or
in parallel with PCEL session and ot hers.

Only in the timeslot between expiration of the deletion tinmer
and
the state timer, PCE2 can take del egation

Figure 2: PCE redundancy and take del egation tinesl ot

A PCEl1l can instantiate LSPs on a PCC. Wen session between PCE1 and
PCCis term nated, PCC starts del egation and state timers

Once del egation timer is expired, all LSPs are changed to orphan
Once state timer is expired, all LSPs in orphan state are del eted by
PCC.

PCE2 can take del egation of orphan LSPs only, but doesn’t aware about
timers of PCEL-PCC session.

Thi s docunent specifies PCEP extensions to handle this situation in
di fferent scenarios:

Multiple parallel sessions in node active-standby Multiple parallel

sessions in node active-active Sequential sessions (one session is
term nated, then another session is established)
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3.1. OPEN (Object

Thi s docunent defines one new flag for use in the STATEFUL- PCE-
CAPABI LI TY TLV.

3.1.1. 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].

* D (DELEGATI ON- | NFO- CAPABI LI TY): |If set, indicates that the PCEP
peer supports LSP del egation info.

3.2. LSP object
New TLV with address of PCE to which LSP is del egated SHALL be added:

0123012345678901234567890123456¢617

8901
T o m mm e e e e e e e e e e e e e e e e e e e mm e meaa o - +
| Type | Length = 16 |
Fomm e e e e e e e oo o e e mmmmemeeaaaoo +
| | Pv4 Del egati on Address |
o +
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+< +
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| Pv6 Del egati on Address
(16 octets)

++—+—+—+00
+
1
+
1
+
1
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Figure 3: Del egated PCE | Pv6 address
PCC SHALL send this TLV for any delegated LSP to all PCEs with
active

session in PCRpt nessage.

3.3. DELEGATI ON- TI MER- EXPI RATI ON TLV

Fi zgeer Expires 14 April 2026 [ Page 5]



Internet-Draft PCE Redundancy Extensions in Path Conput Cct ober 2025

New NT (notification type) and NV (notification value) are required
for
PCNt f :

New NT - Del egation tineout
New NV - TBD

New DELEGATI ON- TI MER- EXPI RATION TLV is required in Notification
(PCNtf)
Message MUST be used for this new NT:

PCE address (was owner) for session with its delegation tinmner
expi red.

PCC SHALL send this nmessage to all PCEs with active session.
4. Operation

After receiving the PCNtf nessage with new NT,

the active PCE SHALL/ MAY t ake del egation for all

LSPs that were delegated to this PCE (LSP with this IP
del egat ed address)

4.1. Optional extension for take del egation action

Here, maybe, new sub-TLV or new flag in PClnit nessage
will help: get all LSPs were delegated to specific IP
(like as PLSPID =0 in PClnit with renove flag nessage
nmeans deletion for all PCE initiated LSPs):

New flag in PClnit: D take delegation, PLSP ID = 0, New sub-TLV:
Address of the |ast del egati on PCE

PCC SHALL send list of above LSPs with new del egati on address and
del egation fl ag

Note: : if there are nore than 2 parallel session, the first PCE sent
get delegation all, will get it ownership, P CCis responsible to
| ock other PCEs for it
5. Manageabi lity Considerations
Al'l manageability requirements and considerations listed in

[ RFC5440], [RFC8231], and [ RFC9604] apply to the PCEP extensions
defined in this docunent.
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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 al |l 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 docunent. No additional security
neasures are required.

7. | ANA Consi derati ons
7.1. STATEFUL- PCE- CAPABI LI TY TLV Fl ag
I ANA naintains a registry, named " STATEFUL- PCE- CAPABI LI TY TLV Fl ag

Field', within the "Path Computation El enent Protocol (PCEP)
Nunber s"

registry group. IANA is requested to nake the foll ow ng assignment:
[ bl sl ey o
| Bit | Description | Reference |
| TBD1 | D (DELEGATI ON-|I NFO- CAPABI LI TY) | This docunent |
oo m e e e e e e e e e e e e a oo oo S +

Table 1
7.2. LSP object

I ANA maintains a registry, named "TE- PATH Bl NDI NG TLV Fl ag Fiel d",
within the "Path Conputation El enent Protocol (PCEP) Nunbers"

registry group. I|ANA is requested to nake the foll owi ng assignnents:
S o m e e e e e e e e e e aa oo oo +
| N | Description | Reference |
R o e e e e e e e e e e e o m o T +
| TBD2 | |Pv4 del egation address | This docunent
Femmm o - o m e e e e e e e e eea oo oo +
| TBD3 | 1 Pv6 del egation address | This docunent
S o m e e e e e e e e e e aa oo oo +
Table 2

7.3. PCNtf message DELEGATI ON- TI MER- EXPI RATI ON TLV
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oo e S RIS +
| N | Description | Reference |
R o e e e e e e e e e e e o m o T +
| TBD4 | PCE address (was owner) |Pv4 | This docunent |
S . S I +
| TBD5 | PCE address (was owner) | Pv6 | This docunent |
oo e I IRy +
| TBD6 | Del egation timeoutr | This document |
R o e e e e e e e e e e e o m o T +
Table 3
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