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Abstract

The Stateful PCE extensions allow Stateful control of Traffic

Engi neering (TE) LSPs using PCEP for RSVP-TE and Segnent Routing (SR)
(for both MPLS and | Pv6 Data planes) for both PCE-lInitiated and PCC
Initiated LSPs.

Extensions to the Path Conputation El ement Communi cati on Protocol
(PCEP) for MPLS-TE Label Switched Path (LSP) Autonatic Bandwi dth

Adj ustnents with Stateful PCE are defined in RFC 8733. It defines

t he AUTO BANDW DTH ATTRI BUTES TLV and a set of sub-TLVs for each of
the attributes. The sub-TLVs are included if there is a change since
the last information sent in the PCEP nessage. However, it |acks a
mechanismto renove an attribute identified by the sub-TLV
explicitly.

Thi s docunent updates RFC 8733 by defining the behaviour to renpve an
attribute explicitly. 1In addition, this updates allow applying this
PCEP extensions to SR-TE LSPs (for both MPLS and | Pv6 Data pl anes),
in addition to MPLS-TE LSPs.

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 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 docunents 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."
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This Internet-Draft will expire on 4 Novenber 2026.
Copyright Notice

Copyright (c) 2026 | 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 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 docunments carefully, as they describe your rights

and restrictions with respect to this docunent. Code Conponents

extracted fromthis docunent 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. I nt roduction

[ RFC5440] describes the Path Conputation El enent Communication
Protocol (PCEP). PCEP defines the conmunication between a Path
Conputation Cient (PCC) and a Path Conputation El enent (PCE), or
bet ween PCEs, enabling conputation of Miltiprotocol Label Switching
(MPLS) for Traffic Engineering Label Switched Path (TE LSP)
characteristics.
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[ RFC8231] specifies extensions to PCEP to enable stateful control of

MPLS TE LSPs. It describes two nmodes of operation - Passive statefu
PCE and Active stateful PCE. Further, [RFC8281] describes the setup,
mai nt enance and teardown of PCE-Initiated LSPs for the stateful PCE

nodel .

PCEP Ext ensions for Segnent Routing (SR) [ RFC8664] specifies
extensions to PCEP that allow a stateful PCE to conmpute and initiate
TE paths, as well as a PCC to request a path subject to certain
constraint(s) and optinmization criteria for Segnment Routing.

[ RFC9603] extends PCEP for Segnent Routing for |Pv6 data plane. As
specified in [ RFC8664], an LSP can be MPLS-TE LSP or SR TE LSP based
on the path setup type. As specified in [RFC9603], the term"LSP"
used in the PCEP specifications for SRv6 woul d be equivalent to an
SRv6 path (represented as a |list of SRv6 segnents).

[ RFC8733] describes the auto-bandwi dth feature that allows autonatic
and dynani ¢ adjustnent of the TE LSP bandwi dth reservati on based on
the volune of traffic flowing through the LSP. It describes PCEP

ext ensi ons for auto-bandw dth adjustment when enpl oyi ng an active
stateful PCE for both PCE-initiated [ RFC8281] and PCC-initiated LSPs.
It defines the AUTO- BANDW DTH- ATTRI BUTES TLV that provides the
"configurable knobs’ of the feature, and it can be included as an
optional TLV in the LSPA object. The TLV is encoded in all PCEP
messages for the LSP while the auto-bandw dth adjustnment feature is
enabl ed. The absence of the TLV indicates the PCEP speaker wi shes to
di sable the feature. The TLV includes multiple AUTO- BANDW DTH-

ATTRI BUTES sub- TLVs defined in [RFC8733]. The AUTO BANDW DTH-

ATTRI BUTES sub-TLVs are included if there is a change since the |ast
informati on was sent in the PCEP nessage. It also states that in the
case of a m ssing sub-TLV, as per the local policy, either the
default value or sone other operator-configured value is used.

Since the mssing sub-TLV in a subsequent PCEP nessage i s considered
to indicate no change, there is no nmechanismto renove a particul ar
attribute encoded in the sub-TLV. This docunent updates [RFC8733] to
define such a procedure.

Note that for the attributes that have an associ ated default val ue,
they could sinply encode the default value in the sub-TLV, but this
cannot be used for the attributes that do not have a default val ue.

Thi s docunent proposes to use a special value of all zeros to
indicate "restore to default", which could mean goi ng back to the
default values or renmoval of the attribute itself.

The foll owing table includes the sub-TLVs and the default val ues as
per [ RFC8733].
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[ ool oo e ool s e
| Type | Len | Nane | Defaul t |
[ bbbl oo ool oo s e s oo s ool oo s st
| 1 | 4 | Sanpl e-I nterval | 300 seconds
Foommo- oo oo Fom e +
| 2 | 4 | Adj ust nent - I nterval | 86400 seconds
ommmo - S oo Fom e +
| 3 | 4 | Down-Adjustment-Interval | Adjustnent-Interval
R +--m - - S T +
| 4 | 4 | Adj ust ment - Threshol d | none
Foommo- oo oo Fom e +
| 5 | 8 | Adj ust nent - Threshol d- | 5% 0
| | | Per cent age | |
Fom e e - - Fomm - - o e e e e e e oo o o e e e e e e oo +
| 6 | 4 | Down- Adj ust ment - | Adj ust ment - Threshol d
| | | Threshol d | |
Foommo- oo oo Fom e +
| 7 | 8 | Down- Adj ust ment - | Adj ust nent - |
| | | Thr eshol d- Percent age | Threshol d- Per cent age
Fom e e - - Fomm - - o e e e e e e oo o o e e e e e e oo +
| 8 | 4 | M ni mum Bandwi dt h | 0 |
+o-m - - +----- o e m e e e e e oo o e e e e e oo oo +
| 9 | 4 | Maxi mum Bandwi dt h | none |
Foommo- S oo oo +
| 10 | 8 | Overfl ow Threshol d | none
Fom e e - - Fomm - - o e e e e e e oo o o e e e e e e oo +
| 11 | 8 | Overfl ow Threshol d- | none
| | | Per cent age | |
Foommo- oo oo Fom e +
| 12 | 8 | Under f | ow Threshol d | none
ommmo - S Fom e Fom e +
| 13 | 8 | Under f | ow Thr eshol d- | none
| | | Per cent age | |
+o-m - - +----- o e m e e e e e oo o e e e e e oo oo +
Table 1

Thus, the use of the special value of all zeros in the value portion
of the sub-TLV can be used to indicate "restore to default”, which
coul d nean :
* if an explicit default value is set for the sub-TLV:

- Restore to the default val ues

* if the default value is set to another sub-TLV val ue:

- Renpbve the associated attribute
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* if there is no default value for the sub-TLV:
- Renpve the associated attribute

The val ue portion of the sub-TLV consists of encoded data (of the
specified length and type), which is set to zero. |In cases where the
val ue portion of the sub-TLV contains multiple fields, all fields are
set to zero.

2. Conventions

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here

3. Updated Procedures

Section 5.2 of [RFC8733] defines the AUTO BANDW DTH- ATTRI BUTES TLV
and its associ ated sub-TLVs.

Thi s docunent updates [ RFC8733] by adding this text at the end of
paragraph 3 in section 5.2:

A special value of all zeros in the value portion of the sub-TLV
indicates that the attribute identified by the sub-TLV is restored
to the default value. The value of all zeros is not considered an
invalid value and MUST be checked before individual fields.

For the attributes that have an associ ated default val ue, on
recei ving such a sub-TLV, the PCEP speaker MJST consider it as
an instruction to restore to the default values. Note that, the
PCEP speaker could al so set the default value in the sub-TLV
itself.

For the attributes that do not have an associated default val ue,
on receiving such a sub-TLV, the PCEP speaker MJST consider it
as a removal of the specific auto-bandwi dth attribute.
4. PCEP Extensions
Section 5.1.1 of [RFC8733] defines the AUTO BANDW DTH CAPABI LI TY TLV

as an optional TLV for use in the OPEN (bject for auto-bandw dth
adjustnent. This docunent adds a new flag -

Peng, et al. Expi res 4 Novenber 2026 [ Page 5]



I nternet-Draft Aut o- BW Updat e May 2026

Z (TBD): The flag indicates that a PCEP speaker supports the use of
the special value of all zeros in the value field as specified in
this docunent.
The presence of the Z flag can give a clear indication to the PCEP
peer whether they can use the updated procedures defined in this
docunent .
A PCEP speaker MJUST NOT use the all-zero value semantics defined in
this docunment unless the peer has advertised the Z flag in the AUTG
BANDW DTH- CAPABI LI TY TLV.

5. Exanpl es

The examples in this section assunme that both PCEP speakers have
advertised support for the Z flag.

5.1. Exanple 1

Consider an LSP with the followi ng information in the AUTO BANDW DTH-
ATTRI BUTES TLV in the PCInitiate message:

* Sanple-Interval: 600 (in sec)

* Adjustment-Interval: 172800 (2 days in sec)

*  Adj ust nent - Threshol d: 0x49989680 (10 Mips in bps)

Now, if the PCE would like to not use the Adjustnent-Threshol ds
feature for the LSP and set the Adjustment-Interval to 1 day, it
coul d send the AUTO BANDW DTH ATTRI BUTES TLV in the PCUpd nessage
with the foll ow ng sub-TLVs:

* Adjustnent-Interval: 86400 (1 day in seconds, the default val ue)
*  Adj ustment - Threshol d: 0x0

On receiving the special value of all zeros in the value portion of
the Adjustment-Threshol d sub-TLV, the PCEP speaker woul d consi der
that to be the renoval of the Adjustnent-Threshold feature.

Note that, the PCE could also set the Adjustnent-Interval: 0x0

instead of the default value to trigger the restore to default. The
Sanpl e- I nterval remains unchanged.
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5.2. Exanple 2

Consider an LSP with the followi ng information in the AUTO BANDW DTH-
ATTRIBUTES TLV in the PCInitiate nessage:

* Sanple-lInterval = 1000

Now, if the PCC receives an update with Sanple-Interval with the
speci al value of all zeros, this will lead to Sanpl e-Interval being
set to the default value of 300.

5.3. Exanple 3

Consider an LSP with the followi ng information in the AUTO BANDW DTH-
ATTRI BUTES TLV in the PClnitiate message:

*  Adj ust nent - Threshol d: 0x49989680 (10 Mips in bps)
*  Down- Adj ust ment - Threshol d: 0x93312D00 (20 Mops in bps)

Now, if the PCC receives an update w th Down- Adj ust ment- Threshol d

with the special value of all zeros, this will lead to the renpval of
t he Down- Adj ustment - Threshol d attribute and only Adjustnent-Threshol d
remai ns.

If the PCC receives an update with Adjustment-Threshold with the
speci al value of all zeros, this will lead to the renoval of the
Adj ust nent - Threshol d attribute as well.

6. Auto-Bandwi dth for Segnment Routing LSPs

The PCEP extensions defined in [RFC8733] for the MPLS-TE LSP path
setup type, apply equally to the SR-TE LSP path setup types, for both
SR- MPLS [ RFC8664] and SRv6 [ RFC9603] data pl anes.

7. Backward Conpatibility

Note that to achieve the same objective, an [ RFC8733] conpli ant

i npl ementation could send a PCEP nessage wi t hout the AUTO BANDW DTH-
ATTRI BUTES TLV first and then include the AUTO BANDW DTH ATTRI BUTES
TLV with the updated sub-TLV. This is the sanme as "turning it off
and on agai n", but would cause unnecessary path conmputation churn
(conpared to targeted renoval of the attribute).
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An existing inplementation of [RFC8733] that does not support this
update (where the Z flag is not set) will not recognize or use the
special value of all zeros in the sub-TLV. |If such a sub-TLV is
recei ved, as per [RFC8733], inplenentations may treat the sub-TLV as
mal formed and ignore it.

8. Security Considerations

Thi s docunent does not add any substantial new security concerns
beyond those al ready di scussed in [ RFC8733].

I ncorrect or unauthorized use of the all-zero value semantics could
renove or reset auto-bandwi dth attributes and affect LSP bandwi dth
adj ust nent behavior. Therefore, deploynments MJUST apply the security
mechani sms and access controls described in [RFC8733] and the

under | ying PCEP security nechani sns.

9. | ANA Consi derati ons
9.1. AUTO BANDW DTH- CAPABI LI TY TLV Flag Field

[ RFC8733] defines the AUTO BANDW DTH- CAPABI LI TY TLV. | ANA created a
registry to nmanage the Flag field of the AUTO BANDW DTH CAPABI LI TY
TLV within the "Path Conputation El enment Protocol (PCEP) Nunbers"
registry group. This docunment requests |ANA to allocate a new bit in
t he AUTO BANDW DTH CAPABI LI TY TLV Flag Field registry, as foll ows.

I ANA is requested to nake allocations starting fromthe | east
significant bit (31).

| Bit | Description | Reference |
| TBD | Z flag (special value of all zeros) | [This.I-D |
+- - - - - oo e e e e e e e e e e oo oo oo Fom e m oo - - +
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