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Abst ract

Thi s docunent introduces a generic nmechanismto create a groupi ng of
LSPs in the context of stateful PCE. This grouping can then be used
to define associations between sets of LSPs or between a set of LSPs
and a set of attributes (such as configuration paraneters or
behaviors), and is equally applicable to the active and passive nodes
of stateful PCE.

Requi rement s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" 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 docunments of the Internet Engineering
Task Force (1ETF). Note that other groups may also distribute
wor ki ng docunents 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 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 Decenber 29, 2014.
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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. I nt roduction

[ RFC5440] describes the Path Conputation El ement Protocol PCEP. PCEP
enabl es the communi cation between a Path Conputation Cdient (PCC) and
a Path Control Elenment (PCE), or between PCE and PCE, for the purpose
of conputation of Miltiprotocol Label Switching (MPLS) for Traffic
Engi neering Label Switched Path (TE LSP) characteristics.

Stateful pce [I-D.ietf-pce-stateful -pce] specifies a set of
extensions to PCEP to enable stateful control of TE LSPs between and
across PCEP sessions in conpliance with [ RFC4657] and focuses on a
nmodel where LSPs are configured on the PCC and control over themis
del egated to the PCE. The nodel of operation where LSPs are
initiated fromthe PCE is described in
[I-D.ietf-pce-pce-initiated-Isp].
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3.

3.

3.

Thi s docunment introduces a generic nmechanismto create a groupi ng of
LSPs. This grouping can then be used to define associ ati ons between
sets of LSPs or between a set of LSPs and a set of attributes (such

as configuration paraneters or behaviors), and is equally applicable
to the active and passive nodes of stateful PCE

Ter ni nol ogy

This docunment uses the following terns defined in [ RFC5440]: PCC
PCE, PCEP Peer.

Architectural Overview
1. Mot i vati on

Stateful PCE provides the ability to update existing LSPs and to
instanti ate new ones. To enable support for PCE-controlled nake-

bef ore-break and for protection, there is a need to define

associ ations between LSPs. For exanple, the association between the
original and the reoptimzed path in the make-before break scenari o,
or between the working and protection path in end-to-end protection
Anot her use for LSP grouping is for applying a common set of
configuration paraneters or behaviors to a set of LSPs. Rather than
creating separate nechanisns for each use case, this draft defines a
generi c one.

2. Operation overview

LSPs are associated with other LSPs with which they interact by
adding themto a comopn association group. Association groups as
defined in this docunent are locally neaningful at the LSP head-end,
and can only be applied to LSPs originating at that head end. Thus,
the association identifiers are unique at each head end, but not
necessarily across the network, and are owned and nanaged by the head
end.

Multiple types of groups can exist, each with their own identifiers
space. The definition of the different association types and their
behaviors is outside the scope of this docunent. The establishnent
and renoval of the association relationship can be done on a per LSP
basis. There is support for renoval of all LSPs from an association
as well. An LSP nay join multiple association groups, of different
or of the sane type
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4.

LSP associ ati on groups

Associ ation groups are owned by the PCC, but the PCE may request
creation of an association group (for exanple before instantiating
LSPs that belong to that group). Menbership in an association group
can be initiated by either the PCE or the PCC. Association groups
and their menberships are defined using the Associ ation object.

The Association Object is an optional object in the PCupd, PCRpt and
PC nit nessages.

The format of the Association object is showmn Figure 1:

0 1 2 3
01234567890123456789012345678901
T o i I S i S S S I  h i e s
| Type | Generic flags | Rl Type-specific flags |
I T S i T i it i i U S S S S S
| Associ ation group id |

B i S S T s i S T st i S S S S S S S S i
/1 Optional TLVs /1
B e i i e o e e S T S e e s i i TR S

Figure 1: The Association Object format

Type - the association type (for exanple protection or nake-before-
break). The association type will be defined in separate docunents.

Generic flags - flags for the association object. A single one is
defined, the R flag indicating renoval fromthe association group

Type-specific flags - specific to the association type, will be
defined at the tine of the association type.

Association group id - identifier of the association group. The
values 0 and Oxffffffff are reserved. Value 0 is used when the PCE
requests allocation of an association group. Value Oxffffffff

i ndi cates all association groups.

Using the LSP associ ati on group

Menbership in an association group is reported in PCRpt nessages by
i ncluding the association object along with the LSP object. Renpva
of the LSP fromthe association group on the PCC (for exanple through
configuration) is reported by including the association object with
the Rflag set. Wen an LSP belongs to nultiple association groups,
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mul ti ple association objects are included in the PCRpt, one for each
association the LSP belongs to. A PCE can associate an LSP that was
del egated to it (the candidate LSP) with an existing association
group, by sending a PCUpd for the candidate LSP, including the
Associ ation bhject for the association group. Error handling for
this operation will be defined in a future version of this draft.

An associ ation group can be created locally at the PCC (for exanple
through configuration) or it can be requested by the PCE. A PCE may
request the creation of an association group by sending a PCUpd
message with the reserved value 0. 1In response to this request, the
PCC will allocate an association group id and report it in the PCRpt
message. Error handling will be defined in a future version of this
draft. Note that this operation includes creation of the group and
association of one LSP with this group. Requesting the creation of
an association group before the LSP exists will be handled in a
future version of this draft.

6. | ANA consi derations

Thi s docunment defines the foll owi ng new PCEP Obj ect -cl asses and
bj ect - val ues:

bj ect-C ass Val ue Nane Ref erence
TBD Associ ation Thi s docunent

hj ect - Type
1

Thi s docunment requests that a registry is created to nanage the Fl ags
field of the Association object. New values are to be assigned by
St andards Action [ RFC5226].

7. Security Considerations
The security considerations described in [I-D.ietf-pce-stateful-pce]
apply to the extensions described in this docunent. Additiona
considerations related to a malicious PCE are introduced, as the PCE
may now create additional state on the PCC through the creation of
associ ation groups.

8. Acknow edgenents

We would like to thank Yuji Kamite and Joshua George for their
contributions to this docunent.

M nei, et al. Expi res Decenber 29, 2014 [ Page 5]



Internet-Draft PCE associ ation group June 2014

9. References
9. 1. Nor mati ve Ref erences

[I-D.ietf-pce-pce-initiated-Isp]
Crabbe, E., Mnei, |., Sivabalan, S., and R Varga, "PCEP
Extensions for PCE-initiated LSP Setup in a Stateful PCE
Model ", draft-ietf-pce-pce-initiated-Isp-01 (work in
progress), June 2014.

[I-D.ietf-pce-stateful-pce]
Crabbe, E., Mnei, |., Medved, J., and R Varga, "PCEP
Extensions for Stateful PCE', draft-ietf-pce-stateful-
pce-09 (work in progress), June 2014.

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi renment Levels", BCP 14, RFC 2119, March 1997.

[ RFC5226] Narten, T. and H. Al vestrand, "Cuidelines for Witing an
| ANA Considerations Section in RFCs", BCP 26, RFC 5226,
May 2008.

[ RFC5440] Vasseur, JP. and JL. Le Roux, "Path Conputation El enent
(PCE) Communi cation Protocol (PCEP)", RFC 5440, March
2009.

9. 2. I nformati ve References

[1-D.tanaka- pce- st at ef ul - pce- nbb]
Tanaka, Y., Kanmite, Y., and D. Dhody, "Make-Before-Break
MPLS-TE LSP restoration and reoptinization procedure using
Stateful PCE', draft-tanaka-pce-stateful-pce-nbb-03 (work
in progress), February 2014.

[ RFC4655] Farrel, A, Vasseur, J., and J. Ash, "A Path Conputation
El ement (PCE)-Based Architecture", RFC 4655, August 2006.

[ RFC4657] Ash, J. and J. Le Roux, "Path Conputation El enent (PCE)
Conmruni cati on Protocol Generic Requirenents”, RFC 4657,
Sept enber 2006.

Aut hors’ Addr esses

M nei, et al. Expi res Decenber 29, 2014 [ Page 6]



Internet-Draft PCE associ ation group June 2014

I na M nei

Googl e, Inc.

1600 Amphitheatre Parkway
Mountain View, CA 94043
us

Emai | : i nam nei @oogl e. com

Edwar d Cr abbe

Googl e, Inc.

1600 Anphitheatre Parkway
Mountain View, CA 94043
us

Emai | : edc@oogl e. com

Si va Sivabal an

Ci sco Systens, Inc.
170 West Tasnman Dr.
San Jose, CA 95134
Us

Emmil 1 nsBi va@i sco. com

Har i har an Anant hakri shnan
Juni per Networks, Inc.
1194 N. WMathil da Ave.
Sunnyval e, CA 94089

us
Enmai | : hanant ha@ uni per. net
Xi an Zhang

Huawei Technol ogi es

F3-5-B R&D Center, Huawei Base Bantian, Longgang District
Shenzhen, Guangdong 518129

P. R Chi na

Emai | : zhang. xi an@wuawei . com

M nei, et al. Expi res Decenber 29, 2014 [ Page 7]



Internet-Draft PCE associ ation group June 2014

Yosuke Tanaka

NTT Communi cati ons Corporation

G anpark Tower 3-4-1 Shibaura, M nato-ku
Tokyo 108-8118

Japan

Emai | : yosuke. tanaka@tt.com

M nei, et al. Expi res Decenber 29, 2014 [ Page 8]



