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Abst ract

Thi s docunment introduces a generic mechanismto create a groupi ng of
LSPs in the context of a PCE. 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 stateful PCE (active and passive nodes)
and statel ess PCE

Requi renents Language

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] [RFC8174] when, and only when, they appear in all
capitals, as shown here

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 docunments as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a nmaxi num of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
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1. Introduction

[ RFC5440] describes the Path Conputation El enment Protocol PCEP. PCEP
enabl es the conmuni cati on between a Path Conputation dient (PCC) and
a Path Control Elenent (PCE), or between PCE and PCE, for the purpose
of conputation of Multiprotocol Label Switching (MPLS) as well as
General zied MPLS (GWLS) 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].

Thi s docunment introduces a generic nmechanismto create a groupi ng of
LSPs. 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 stateful PCE (active and passive nodes) and statel ess PCE. The
associ ations could be created dynanically and conveyed to a PCEP peer
within PCEP, or it could be configured by an operator on the PCEP
peers. Refer Section 3.2 for nore details.

2. Term nol ogy

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

This docunent uses the following terns defined in [ RFC8051]: Statefu
PCE, Del egation

This docunent uses the following ternms defined in

[I-D.ietf-pce-stateful -pce]: Redel egation Timeout Interval, LSP State
Report, LSP Update Request.
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3.

3.

3.

Thi s docunment uses the following ternms defined in
[I-D.ietf-pce-pce-initiated-Isp]: PCE-initiated LSP, LSP Initiate.

The following termis defined in this docunent:

Associ ation Tineout Interval: when a PCEP session is terninated, a
PCC waits for this tine period before del eting associ ations created
by the PCEP peer.

Architectural Overview
1. Mbtivation

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

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 re-optinized path in the nake-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 cormmon set of
configuration paraneters or behaviors to a set of LSPs.

For a stateless PCE, it might be useful to associate a path
comput ation request to an association group, thus enabling it to
associ ate a conmon set of policy, configuration paranmeters or
behaviors with the request.

Sone associ ations could be created dynam cally, such as association
bet ween the working and protections LSPs of a tunnel. Wereas sone
association could be created by the operator manually, such as policy
based associ ation, where the LSP could join an operator-configured
exi sting associ ation.

Rat her than creating separate nechani snms for each use case, this
draft defines a generic nechanismthat can be reused as needed.

2. (Qperation Overview

LSPs are associated with other LSPs with which they interact by
adding themto a comobn association group. Association groups as
defined in this docunent can be applied to LSPs originating at the
same head end or different head ends.

Some associ ations could be created dynamically by a PCEP speaker and
the associations (along with the set of LSPs) are conveyed to a PCEP
peer. \Wereas, sone associations are configured by the operator on
the PCEP peers involved before hand, a PCEP speaker then could ask
for a LSP to join the operator-configured association. Usage of
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dynani ¢ and configured is usually dependent on the type of the
associ ati on.

For the operator-configured association, the association identifier
type, as well as the association source |IP address is manually
configured by the operator. |In case of dynami c association, the
association identifier is allocated dynanically by the PCEP speaker.

The dynami cally created association can be reported to the PCEP peer
via the PCEP nessages as per the stateful extensions. Wile the
operat or-configured association are knowmn to the PCEP peer before
hand, a PCEP peer could ask for a LSP to join the operator-configured
associ ation via the stateful PCEP nessages.

The association are properties of the LSP and thus could be stored in
the LSP state database. The dynamic association exist as long as the
LSP state. In case of PCEP session termination, the LSP state clean

up SHOULD al so take care of associations.

Multiple types of associations can exist, each with their own
association identifier space. The definition of the different
association types and their behaviors is outside the scope of this
docunent. The establishment and renoval of the association
relationship can be done on a per LSP basis. An LSP may join
mul ti pl e associ ation groups, of different or of the sanme association

type.
3.3. Operator-configured Association Range

Sone associ ation types are dynanic, sone are operator-configured and
some could be both. For the association types that could be dynanic
and operator-configured, it is necessary to configure a range of
association identifiers that are marked for operator-configured
associations to avoid any association identifier clash.

A range of association identifier for each association-type are kept
for the operator-configured associations. Dynam ¢ associations MJST
NOT use the association identifier fromthis range.

This range needs to be communicated to a PCEP peer in the Open
Message. A new TLV is defined in this specification for this purpose
(Section 4).

4. Qperator-configured Associati on Range TLV

This section defines PCEP extension to support the advertisenent of
the Qperator-configured Associ ati on Range used for an associ ation-

t ype.
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A new PCEP OP- CONF- ASSOC- RANGE ( Oper at or-confi gured Associ ati on
Range) TLV is defined. The PCEP OP- CONF- ASSOC- RANGE TLV is carried
within an OPEN object. This way, during PCEP session-setup phase, a
PCEP speaker can advertise to a PCEP peer the Operator-configured
Associ ati on Range for an association type.

The PCEP OP- CONF- ASSOC- RANGE TLV is optional. It MAY be carried

wi thin an OPEN object sent by a PCEP speaker in an Open message to a
PCEP peer. The OP- CONF- ASSOC- RANGE TLV format is conpliant with the
PCEP TLV format defined in [RFC5440]. That is, the TLV is conposed
of 2 octets for the type, 2 octets specifying the TLV I ength, and a
Value field. The Length field defines the length of the value
portion in octets.

The PCEP OP- CONF- ASSOC- RANGE TLV has the follow ng fornmat:

TYPE: TBD

LENGTH: N * 8 (where N is the nunmber of association types)
VAL UE:

0 1 2 3

01234567890123456789012345678901
T o i I S i S S S I  h i e s
| Reserved | Assoc-type #1 |
I e T i S T i S S S S S S
| Start-Assoc-1D #1 | Range #1 |
B i S S T s i S T st i S S S S S S S S i
11 11
T o i I S i S S S I  h i e s
| Reserved | Assoc-type #N |
I e T i S T i S S S S S S
| Start-Assoc-1D #N | Range #N |
B i S S T s i S T st i S S S S S S S S i

Fi gure 1: The OP- CONF- ASSOC- RANCE TLV f or mat

The Val ue portion includes the followi ng fields, repeated for each
associ ation type:

Reserved (2 bytes): This field MIST be set to 0 on transmni ssion
and MJST be ignored on receipt.

Assoc-type (2 bytes): The association type.

M nei, et al. Expires March 5, 2018 [ Page 6]



Internet-Draft PCE associ ation group Sept enber 2017

5.

5.

Start-Assoc-1D (2 bytes): The start association identifier for the
Oper at or - confi gured Associ ati on Range for the particul ar
associ ation type.

Range (2 bytes): The nunber of associations marked for the
Oper at or - confi gured Associ ati ons.

1. Pr ocedur e

A PCEP speaker MAY include an OP- CONF- ASSOC- RANGE TLV within an OPEN
object in an Open nessage sent to a PCEP peer in order to advertise
the Operator-configured Associati on Range for an association type.
The OP- CONF- ASSOC- RANGE TLV MUST NOT appear nore than once in an OPEN
object. If it appears nore than once, the PCEP session MJST be
rejected with error type 1 and error value 1 (PCEP session
establishnent failure / Reception of an invalid Open nessage).

As specified in [ RFC5440], a PCEP peer that does not recognize the
OP- CONF- ASSOC- RANCGE TLV will silently ignore it.

The QOperator-configured Associ ati on Range SHOULD be included for each
association type that could be both dynam ¢ and operator-confi gured.
For association types that are only dynamic or only operator-
configured, this TLV can be skipped, in which case the full range of
association identifier is considered dynam c or operator-configured
respectively. Each association type (that are defined in separate
docunents) can specify the default value for the operator-configured
association range for their respective association type.

The absence of the OP- CONF- ASSOC- RANGE TLV in an OPEN object MJST be
interpreted as an absence of explicit Operator-configured Association
Range at the PCEP peer. |In which case, the default behavior as per
each associ ation type would be applied.

ASSQOCI ATI ON hj ect
1. Object Definition

Associ ation groups and their nenberships are defined using a new
ASSQOCI ATI ON obj ect .

ASSCCI ATION Ohject-Class is to be assigned by | ANA (TBD).

ASSCOCI ATION hject-Type is 1 for IPv4 and its format is shown in
Fi gure 2:

M nei, et al. Expires March 5, 2018 [ Page 7]
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0 1 2 3
01234567890123456789012345678901
B S S I T S S e e S S T S S S S i i S S

[ Reserved [ FI ags | R
B i i S S i I e i S S R L e e e e
[ Associ ation type | Associ ation I D |

e e i e S S e e b o o R
| | Pv4 Associ ation Source |
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 T i i i i i i e e e e e

Figure 2: The | Pv4 ASSCCI ATI ON Obj ect format
ASSCOCI ATI ON (hject-Type is 2 for IPv6 and its format is shown in

Fi gure 3:

0 1 2 3
01234567890123456789012345678901
B S T S S e T A i i i S S

| Reserved | Fl ags | R
B E e r e s i s i o T T s S S S S 2
[ Associ ation type | Associ ation ID |

B i s T T S T et S S T S I T s sl s ol ST S S S
I I
[ | Pv6 Associ ation Source [
I I
I I
T T i i S T iy S S S S S
/1 Optional TLVs /1
B i S S T s i S T st i S S S S S S S S i
Figure 3: The | Pv6 ASSOCI ATI ON Cbj ect format

Reserved (2-byte): MJST be set to 0 and i gnored upon receipt.

Flags (2-byte): The following flags are currently defi ned:

R (Renpval - 1 bit): when set, the requesting PCE peer requires the
renoval of an LSP fromthe association group. This flag is used
for ASSCOCI ATI ON obj ect in PCRpt and PCUpd nessage, the flag is

i gnored in other PCEP nessages.

Associ ation type (2-byte): the association type (for exanple
protection). The association type are defined in separate docunents.

M nei, et al. Expires March 5, 2018 [ Page 8]



Internet-Draft PCE associ ation group Sept enber 2017

Association ID (2-byte): the identifier of the association group
When conbi ned with Type and Associ ation Source, this value uniquely
identifies an association group. The value Oxffff and Ox0 are
reserved. The value Oxffff is used to indicate all association
groups.

Associ ation Source: 4 or 16 bytes - An IPv4 or IPv6 address. This
could be the | P address of the PCEP speaker that created a dynamc
associ ation, an operator configured |IP address, or an |IP address
sel ected as per the local policy. The value such as 0.0.0.0 or
::/128 are acceptabl e.

Optional TLVs: The optional TLVs foll ow the PCEP TLV fornmat of
[ RFC5440]. This document defines two optional TLVs. O her docunents
can define nore TLVs.
5.1.1. dobal Association Source TLV
The d obal Association Source TLV is an optional TLV for use in the

Associ ati on bj ect.

0 1 2 3
01234567890123456789012345678901
i T e o o s T e e et e ok o Sl e
| Type | Length |
B i S S T s i S T st i S S S S S S S S i
[ d obal Associ ation Source [
T T e b i i e e s . S I SR S

Figure 4: The d obal Association Source TLV format
Type: To be allocated by | ANA
Lengt h: Fi xed value of 4 bytes.
G obal Association Source: as defined in [ RFC6780] .
5.1.2. Extended Association ID TLV

The Extended Association ID TLV is an optional TLV for use in the
Associ ati on bj ect.
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0 1 2 3

01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
[ Type [ Lengt h [
B e i i e o e e S T S e e s i i TR S
/1 Ext ended Association ID /1
B e o i T o S e i T e e e S i s ot o S R TR S

Fi gure 5: The Extended Association |ID TLV fornmat

Type: To be allocated by | ANA
Lengt h: vari abl e.
Ext ended Association ID: as defined in [ RFC6780].

5.2. (Object Encoding in PCEP nessages

5.2.1. Stateful PCEP nessages
The ASSCOCI ATI ON Obj ect is OPTIONAL and MAY be carried in the Path
Conput ati on Update (PCUpd), Path Conputation Report (PCRpt) and Path
Conmputation Initiate (PClnitiate) nmessages.
When carried in PCRpt nmessage, it is used to report the association
group nenbership infornmation pertaining to a LSP to a stateful PCE
It can al so be used to renmove an LSP from one or nore association
groups by setting the Rflag to 1 in the ASSOCI ATI ON object. Unl ess,
a PCE wants to delete an association froman LSP, it does not need to
carry the ASSCCI ATI ON obj ect in future nmessages.

The PCRpt nessage is defined in [I-D.ietf-pce-stateful-pce] and
updat ed as bel ow
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<PCRpt Message> ::= <Common Header >
<state-report-list>
Wher e:
<state-report-list> ::= <state-report>[<state-report-1list>]
<state-report> ::= [ <SRP>]
<LSP>
[ <associ ation-1i st >]
<pat h>
Wher e:

<pat h>:: = <i nt ended- pat h>
[<actual -attribute-list><actual - pat h>]
<intended-attribute-list>

<association-list> ::= <ASSCCl ATI ON> [ <associ ati on-1i st>]

When an LSP is delegated to a stateful PCE, the stateful PCE can
initiate a new association group for this LSP, or associate it with
one or nore existing association groups. This is done by including
the ASSCOCI ATION Object in a PCUpd nessage. A stateful PCE can al so
renove a del egated LSP from one or nore association groups by setting
the Rflag to 1 in the ASSOCI ATI ON obj ect .

The PCUpd nmessage is defined in [I-D.ietf-pce-stateful-pce] and
updat ed as bel ow

<PCUpd Message> ::= <Common Header >
<updat e-request-1list>
Wher e:
<updat e-request-1list> ::= <updat e-request >[ <updat e-request - | i st >]
<updat e-request > ::= <SRP>
<LSP>
[ <associ ation-1ist>]
<pat h>
Wher e:
<pat h>: : = <i nt ended- pat h><i nt ended-attribute-1list>
<association-list> ::= <ASSCOCl ATI ON> [ <associ ati on-1i st>]

A PCE initiating a new LSP, can include the association group
information. This is done by including the ASSOCI ATION Chject in a
PClnitiate message. The PClnitiate nessage is defined in
[I-D.ietf-pce-pce-initiated-Isp] and updated as bel ow

M nei, et al. Expires March 5, 2018 [ Page 11]



Internet-Draft PCE associ ation group Sept enber 2017

<PClnitiate Message> ::= <Conmon Header>
<PCE-initiated-Isp-list>
Wher e:
<PCE-initiated-Isp-list> ::= <PCE-initiated-I|sp-request>
[<PCE-initiated-Isp-Iist>]
<PCE-initiated-|Isp-request> ::= (<PCE-initiated-1sp-instantiation>|
<PCE-initiated-|sp-del etion>)
<PCE-initiated-Isp-instantiation> ::= <SRP>
<LSP>
[ <END- POl NTS>]
<EROC>
[ <associ ation-1ist>]
[<attribute-list>]
Wher e:
<association-list> ::= <ASSOCl ATI ON> [ <associ ati on-1i st>]

5.2.2. Request Message

In case of passive stateful or stateless PCE, the ASSOCI ATI ON Obj ect
is OPTIONAL and MAY be carried in the Path Conputati on Request
(PCReq) message.

When carried in a PCReq nessage, the ASSOCI ATION bject is used to
associ ate the path conputation request to an association group. The
association (and the other LSPs) should be known to the PCE before
hand. These coul d be operator-configured or dynamically | earned
before. The R flag in ASSOCI ATI ON obj ect within PCReq nmessage MJST
be set to 0 while sending and ignored on receipt.

The PCReq nessage is defined in [ RFC5440] and updated in [I-D.ietf-
pce-stateful -pce], it is further updated bel ow for association:
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<PCReq Message>::= <Comopn Header >
[ <svec-list>]
<request-list>

Wher e:
<svec-list>:= <SVEC>[ <svec-|ist>]
<request-list>:= <request>[<request-list>]
<request>::= <RP>
<END- PO NTS>
[ <LSP>]
[ <LSPA>]
[ <BANDW DTH>]
[<metric-list>]
[ <associ ation-1ist>]
[ <RRC>[ <BANDW DTH>] ]
[ <I RO>]
[ <LOAD- BALANCI NG>]
\Wher e:
<association-list> ::= <ASSOCI ATI ON> [ <associ ati on-1i st>]

Not e that LSP object MAY be present for the passive stateful PCE
node.

5.3. Processing Rul es

Associ ation groups can be operator-configured on the necessary PCC
and PCE. In addition, a PCC or a PCE can create associ ati on groups
dynani cally. The PCEP speaker can reports the association to its
peer via PCEP nessages. |f a PCEP speaker does not recognize the
ASSQOCI ATION object, it will return a PCErr message with Error-Type
"Unknown Object" as described in [RFC5440]. |If a PCEP speaker

under stand t he ASSOCI ATI ON obj ect but does not support the
association-type, it MJST return a PCErr nmessage with Error-Type TBD
"Association Error" and Error-Value 1 "Association-type is not
supported". On receiving a PCEP nessage w th ASSOCI ATION, if a PCEP
speaker finds that too many LSPs belong to the association group, it
MUST return a PCErr nmessage with Error-Type TBD "Associ ation Error”
and Error-Value 2 "Too many LSPs in the association group”. |If a
PCEP speaker cannot handl e a new associations, it MJST return a PCErr
message with Error-Type TBD "Association Error" and Error-Value 3
"Too many associ ation groups". These nunber MAY be set by operator
or deci ded based on a | ocal policy.

If a PCE speaker receives ASSOCI ATION i n PCReq nessage, and the

association information is not known (association is not configured,
or created dynanmically, or learned froma PCEP peer), it MJST return
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a PCErr nmessage with Error-Type TBD "Association Error" and Error-

Val ue 4 "Associ ati on unknown". |If the association information
received fromthe peer does not match with the | ocal operator
configured information, it MJST return a PCErr nessage with Error-
Type TBD "Association Error" and Error-Value 5 "Operator-configured
association information nismatch”. On receiving association
information that does not match with the association information
previously received about the same association froma peer, it MJST
return a PCErr nessage with Error-Type TBD "Association Error" and
Error-Value 6 "Association information msnmatch". |f a PCE peer is
unwi | I ing or unable to process the ASSOCI ATI ON object, it MJST return
a PCErr nessage with the Error-Type "Not supported object"” and foll ow
the rel evant procedures described in [ RFC5440]. On receiving a PCEP
message with ASSOCI ATION, if a PCEP speaker could not add the LSP to
the association group for any reason, it MJST return a PCErr nessage
with Error-Type TBD "Association Error" and Error-Value 7 "Cannot
join the association group"

The association information is cleared along with the LSP state
information as per the [I-D.ietf-pce-stateful-pce]. Wen a PCEP
session is termnated, after expiry of State Tinmeout Interval at PCC
the LSP state associated with that PCEP session is reverted to
operator-defined default paranmeters or behaviors. Sane procedure is
al so followed for the association information. On session

term nation at the PCE, when the LSP state reported by PCCis
cleared, the association information is also cleared. Were there
are no LSPs in a association group, the association is considered to
be del et ed.

In case the LSP is delegated to another PCE on session failure, the
associ ation information set by the PCE renains intact, unless updated
by the new PCE.

Upon LSP del egation revocation, the PCC MAY cl ear the association
created by the PCE, but in order to avoid traffic loss, it can
performthis in a make-before-break fashion, which is the same as
what is defined in [I-D.ietf-pce-stateful-pce] for handling LSP state
cl eanup.

If a PCE speaker receives ASSOCI ATION object with R bit set for
renoval , and the association information is not known, it MJST return
a PCErr nessage with Error-Type TBD "Association Error" and Error-

Val ue 4 "Associ ati on unknown".
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6. | ANA Consi derati ons

| ANA mai ntains the "Path Computation El ement Protocol (PCEP) Nunbers”
registry at <http://ww.iana.org/assi gnnents/pcep>.

6.1. PCEP nject

The "PCEP Numbers" registry contains a subregistry "PCEP (bjects".
Thi s docunment request I ANA to allocate code points fromthis
registry.

bj ect-C ass Val ue Nane Ref erence

TBD Associ ati on [This |-D]
hj ect - Type
0: Reserved
1: 1Pv4
2: |1 Pv6

6.2. PCEP TLV

| ANA is requested to nake the assignnent of the new code points for
the existing "PCEP TLV Type I ndicators" registry as foll ows:

Val ue Meani ng Ref erence

TBD Oper at or - conf i gured [This |-D]
Associ ati on Range

TBD d obal Associ ation Source [This I-D]

TBD Ext ended Association Id [This |-D]

6.3. Association Flags
Thi s docunment requests IANA to create a subregistry of the "PCEP
Nunbers" for the bits carried in the Flags field of the ASSOCH ATI ON
object. The subregistry is called "ASSOCI ATION Flags Field'. New
val ues are assigned by Standards Action [RFC8126]. Each bit should
be tracked with the follow ng qualities:
0 Bit nunber (counting frombit 0 as the nost significant bit)
0 Capability description
o Defining RFC

Bi t Description Ref er ence

15 R (Renoval) [This |-D]
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6.4. Association Type

Thi s docunment requests |ANA to create a subregistry of the "PCEP
Nunbers" for the Association Type field of the the ASSOC ATI ON
object. The subregistry is called "ASSOCI ATI ON Type Field". New
val ues are to be assigned by Standards Action [RFC38126]. Each val ue
shoul d be tracked with the follow ng qualities

o Type
o Nane
o0 Reference

There are no association type specified in this docunent, future
docunent shoul d request the assignnent of association types fromthis
subregi stry.

6.5. PCEP-Error Object

I ANA is requested to allocate new error values within the "PCEP- ERROR
bj ect Error Types and Val ues" sub-registry of the "PCEP Nunbers"
registry, as follows:

Error-Type Meaning
TBD Associ ation Error [This |-D

Error-val ue=1:

Associ ation-type is not supported
Error-val ue=2

Too many LSPs in the association group
Error-val ue=3:

Too many associ ati on groups
Error-val ue=4:

Associ ati on unknown
Error-val ue=5:

Oper at or - confi gured associ ati on

i nformation m snatch
Error-val ue=6

Association information m smatch
Error-val ue=7

Cannot join the association group
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7. Security Considerations

The security considerations described in [I-D.ietf-pce-stateful-pce]
and [ RFC5440] apply to the extensions described in this docunent as
well. Additional considerations related to a nmalicious PCEP speaker
are introduced, as associations could be spoofed and coul d be used as
an attack vector. An attacker could report too many associations in
an attenpt to | oad the PCEP peer. The PCEP peer responds with PCErr
as described in Section 5.3. An attacker could inpact LSP operations
by creating bogus associations. Further, association information
could provides an adversary with the opportunity to eavesdrop on the
rel ati onship between the LSPs. Thus securing the PCEP session using
Transport Layer Security (TLS) [I-D.ietf-pce-pceps], as per the
recomendat i ons and best current practices in [ RFC7525], is
RECOMVENDED.

8. Manageability Considerations

Al'l manageability requirenents and considerations listed in [ RFC5440]
and [I-D.ietf-pce-stateful -pce] apply to PCEP protocol extensions
defined in this docunent. In addition, requirenments and
considerations listed in this section apply.

8.1. Control of Function and Policy

A PCE or PCC inpl enmentati on MIST al | ow operat or-confi gured
associ ations as described in this docunent. The identifier MJST be
fromthe operator-configured identifier range Section 3. 3.

8.2. Information and Data Model s

An i nmpl enentati on SHOULD al |l ow the operator to view the associ ations
configured or created dynamically. Further inplenmentation SHOULD

all ow to view associ ations reported by each peer, and the current set
of LSPs in the association . To serve this purpose, the PCEP YANG
modul e [1-D.ietf-pce-pcep-yang] can be extended to include

associ ation information.

8.3. Liveness Detection and Monitoring
Mechani sns defined in this docunent do not inply any new |iveness

detection and nonitoring requirenents in addition to those already
listed in [ RFC5440].
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8.4. Verify Correct Operations
Mechani sns defined in this docunent do not inply any new operation
verification requirenents in addition to those already listed in
[ RFC5440] and [I-D.ietf-pce-stateful-pce].

8.5. Requirenments On Gt her Protocols

Mechani sns defined in this docunent do not inply any new requirenents
on ot her protocols.

8.6. Inpact On Network Operations

Mechani sns defined in [RFC5440] and [I-D.ietf-pce-stateful-pce] also
apply to PCEP extensions defined in this docunent.
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