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Abstract

A Path Conputation El enment can conpute traffic engineering paths (TE
pat hs) through a network that are subject to various constraints.
Currently, TE paths are |abel switched paths (LSPs) which are set up
usi ng the RSVP-TE signaling protocol. However, other TE path setup
met hods are possible within the PCE architecture. This docunent
proposes an extension to PCEP to allow support for different path
setup nethods over a given PCEP session.

Requi rement s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

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 http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted 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 January 1, 2015.
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Copyright Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction

[ RFC5440] describes the Path Conputation El ement Protocol (PCEP) for
conmuni cati on between a Path Computation Cient (PCC) and a Path
Control Element (PCE) or between one a pair of PCEs. A PCC requests
a path subject to various constraints and optim zation criteria from
a PCE. The PCE responds to the PCC with a hop-by-hop path in an
Explicit Route Object (ERO). The PCC uses the EROto set up the path
in the network.

[I-D.ietf-pce-stateful -pce] specifies extensions to PCEP that allow a
PCC to delegate its LSPs to a PCE. The PCE can then update the state
of LSPs delegated to it. |In particular, the PCE may nodify the path
of an LSP by sending a new ERO. The PCC uses this EROto re-route
the LSP in a nake-before-break fashion.
[I-D.ietf-pce-pce-initiated-Isp] specifies a mechanismallowi ng a PCE
to dynanmically instantiate an LSP on a PCC by sending the ERO and
characteristics of the LSP. The PCC signals the LSP using the ERO
and other attributes sent by the PCE
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So far, the PCEP protocol and its extensions inplicitly assume that
the TE paths are | abel switched, and are established via the RSVP-TE
protocol. However, other nethods of LSP setup are not precluded.
When a new path setup nethod (other than RSVP-TE) is introduced for
setting up a path, a new capability TLV pertaining to the new path
setup nethod MAY be adverti sed when the PCEP session is established.
Such capability TLV MUST be defined in the specification of the new
path setup type. Wen nultiple path setup methods are deployed in a
networ k, a given PCEP session may have to sinultaneously support nore
than one path setup types. |In this case, the intended path setup
met hod needs to be either explicitly indicated or inplied in the
appropri ate PCEP nessages (when necessary) so that both the PCC and
the PCE can take the necessary steps to set up the path. This
docunent introduces a generic TLV called "PATH SETUP- TYPE TLV' and
specifies the base procedures to facilitate such operational nodel

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

ERO. Explicit Route Object.

LSR: Label Switching Router

PCC. Path Conputation dient.

PCE: Path Conputation El enent

PCEP: Path Conputation El ement Protocol.
TLV: Type, Length, and Val ue.

3. Path Setup Type TLV

When a PCEP session is used to set up TE paths using different

nmet hods, the correspondi ng PCE and PCC nust be aware of the path
setup nethod used. That neans, a PCE nust be able to specify paths
in the correct format and a PCC nust be able take control and take
forwardi ng pl ane actions appropriate to the path setup type.

0 1 2 3
01234567890123456789012345678901
B T T i I T T o S S S e b S S S
[ Type [ Length |
B e i s e S e e S e e S e e Rl il st sT o SRR I S S o
[ Reserved [ PST |
B E e r e s i s i o T T s S S S S 2

Fi gure 1: PATH SETUP- TYPE TLV
PATH SETUP- TYPE TLV is an optional TLV associated with the RP

([ RFC5440]) and the SRP ([I-D.ietf-pce-stateful-pce]) objects. Its
format is shown in the above figure. The type of the TLV is to be
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defined by I ANA. The one octet value contains the Path Setup Type
(PST). This docunent specifies the follow ng PST val ue:

0 PST = 0: Path is setup via RSVP-TE signaling protocol (default).

The absence of the PATH SETUP-TYPE TLV is equivalent to an PATH
SETUP- TYPE TLV with an PST value of 0. It is recommended to onmit the
TLV in the default case. |If the RP or SRP object contains nore than
one PATH SETUP-TYPE TLVs, only the first TLV MJST be processed and
the rest MJST be ignored.

If a PCEP speaker does not recognize the PATH SETUP-TYPE TLV, it MJST
ignore the TLV in accordance with ([ RFC5440]). |If a PCEP speaker
recogni zes the TLV but does not support the TLV, it MJIST send PCErr
with Error-Type = 2 (Capability not supported).

4, Qperation

When requesting a path froma PCE using a PCReq nessage ([RFC5440]),
a PCC MAY include the PATH SETUP-TYPE TLV in the RP object. [If the
PCE is capable of expressing the path in a format appropriate to the
setup nethod used, it MJST use the appropriate ERO format in the
PCRep nessage. |If the path setup type cannot be inferred fromthe
ERO or any other object or TLV in the PCRep nessage, PATH SETUP- TYPE
TLV may be included in the RP object of the PCRep nessage.

Regar dl ess of whether PATH SETUP-TYPE TLV is used or not, if the PCE
does not support the intended path setup type it MJST send PCErr with
Error-Type = TBD (Traffic engineering path setup error) (reconmmended
value is 21) and Error-Value = 1 (Unsupported path setup type) and

cl ose the PCEP session. |If the path setup types corresponding to the
PCReq and PCRep nessages do not match, the PCC MUST send a PCErr with
Error-Type = 21 (Traffic engineering path setup error) and Error-
Value = 2 (M smatched path setup type) and cl ose the PCEP session

In the case of stateful PCE, if the path setup type cannot be

unanbi guously inferred from ERO or any other object or TLV, PATH
SETUP- TYPE TLV MAY be used in PCRpt and PCUpd nessages. |f PATH
SETUP- TYPE TLV is used in PCRpt nessage, the SRP object MJST be
present even in cases when the SRP-1D nunber is the reserved val ue of
0x00000000. Regardl ess of whet her PATH SETUP-TYPE TLV is used or
not, if a PCRpt nessage is triggered due to a PCUpd nessage (in this
case SRP-ID nunber is not equal to 0x00000000), the path setup types
corresponding to the PCRpt and PCUpd nmessages shoul d mat ch.

O herwi se, the PCE MIST send PCErr with Error-Type = 21 (Traffic
engi neering path setup error) and Error-Value = 2 (M smatched path
setup type) and close the connection
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In the case of PCE initiated LSPs, a PCE MAY include PATH SETUP- TYPE
TLV in PClnitiate message if the message does not have any ot her
means of indicating path setup type. |If a PCC does not support the
path setup type associated with the PClnitiate nmessage, the PCC MJST
send PCErr with Error-Type = 21 (Traffic engineering path setup
error) and Error-Value = 1 (Unsupported path setup type) and cl ose
the PCEP session. Simlarly, as mentioned above, if the path setup
type cannot be unanbi guously inferred from ERO or any ot her object or
TLV, the PATH SETUP-TYPE TLV MAY be included in PCRpt nessages
triggered by PClnitiate nessage. Regardless of whether PATH SETUP-
TYPE TLV is used or not, if a PCRpt nessage is triggered by a
PClnitiate message, the path setup types corresponding to the PCRpt
and the PClnitiate nessages should match. O herw se, the PCE MJST
send PCErr nmessage with Error-Type = 21 (Traffic engi neering path
setup error) and Error-Value = 2 (M smatched path setup type).

5. Security Considerations
No additional security neasure is required.
6. | ANA Consi derations

I ANA is requested to allocate a new TLV type (reconmended value is
TBD) f or PATH SETUP- TYPE TLV specified in this docunent.

Thi s docunment requests that a registry is created to nanage the val ue
of the path Setup Type field in the PATH SETUP- TYPE TLV.

Val ue Description Ref erence
0 Traffic engineering This docunent
path is setup using
RSVP si gnal i ng
pr ot ocol
Thi s docunent al so defines a new Error-Type (recommended 21) and new
Error-Values for the foll owi ng new error conditions:
Error-Type Meaning
21 Invalid traffic engineering path setup type

Error-val ue=1: Unsupported path setup type
Error-value=2: M smatched path setup type
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