PCE Wor ki ng Group H. Anant hakri shnan
I nternet-Draft Packet Design
I ntended status: Standards Track S. Sivabal an
Expi res: Septenber 11, 2016 Ci sco
C. Barth

R Torvi

Juni per Networks

I. Mnei

Googl e, Inc

E. Crabbe

March 10, 2016

PCEP Extensions for MPSL-TE LSP Path Protection with stateful PCE
dr af t - anant hakri shnan- pce- st at ef ul - pat h- prot ecti on-01

Abst ract

A stateful Path Conmputation El ement (PCE) is capable of conputing as
well as controlling via Path Conmputation El ement Protocol (PCEP)

Mul tiprotocol Label Switching Traffic Engineering Label Sw tched
Paths (MPLS LSP). Furthernore, it is also possible for a stateful
PCE to create, maintain, and delete LSPs. This docunent describes
PCEP extension to associate two or nore LSPs to provide end-to-end
pat h protection.
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Furt hermore, a nechanismto dynamically instantiate LSPs on a PCC
based on the requests froma stateful PCE or a controller using
stateful PCE is specified in [I-D.ietf-pce-pce-initiated-Isp].

Path protection refers to a paradigmin which the working LSP is
protected by one or nore protection LSP(s). Wen the working LSP
fails, protection LSP(s) is/are activated. Wen the working LSPs are
comput ed and controlled by the PCE, there is benefit in a node of
operation where protection LSPs are as well.

This docunment specifies a stateful PCEP extension to associate two or
nmore LSPs for the purpose of setting up path protection. The
proposed extension covers the foll owi ng scenari os:

1. A protection LSP is initiated on a PCC by a stateful PCE which
retains the control of the LSP. The PCE is responsible for
conputing the path of the LSP and updating the PCC with the
i nformati on about the path.

2. APCCinitiates a protection LSP and retains the control of the
LSP. The PCC conputes the path and updates the PCE with the
i nformati on about the path as long as it controls the LSP

3. APCCinitiates a protection LSP and del egates the control of the
LSP to a stateful PCE. The PCE may conpute the path for the LSP

and update the PCC with the information about the path as |ong as
it controls the LSP.

Note that protection LSP can be established prior to the failure (in

whi ch case the LSP is said to me in standby node) or post failure of
the correspondi ng working LSP according to the operator choice/

policy.
2. Term nol ogy
The followi ng term nologies are used in this docunent:
AG D: Association Goup ID
ERO Explicit Route Object.
LSP: Label Switched Path.
PCC. Path Conputation Cdient.
PCE: Path Conputation El enent

PCEP: Path Conputation El ement Protocol.
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PPAG Path Protection Association Goup
TLV: Type, Length, and Val ue.

3. PCEP Extensions

3.1. Path Protection Association Type

LSPs are not associated by listing the other LSPs with which they
interact, but rather by nmaking them bel ong to an associ ati on group
referred to as "Path Protection Association Goup" (PPAG in this
docunment. All LSPs join a PPAG individually. PPAGis based on the
generic Association object used to associate two or nore LSPs
specified in [I-D.ietf-pce-association-group]. A nenber of a PPAG
can take the role of working or protection LSP. This docunent
defines a new association type called "Path Protection Association
Type" of value TBD1. A PPAG can have one working LSP and/or one or
nmore protection LSPs. The source and destination of all LSPs within
a PPAG MUST be the sane.

The format of the Association object used for PPAGis specified in

[I-D.ietf-pce-association-group] and replicatd in this docunent for
easy reference in Figure 1 and Figure 2.
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Thi s docunment defines a new Association type, the Path Protection
Associ ation type, value will be assigned by | ANA (TBD1).

3.2. Path Protection Association TLV

The Path Protection Association TLV is an optional TLV for use with
the Path Protection Association Object Type. The Path Protection
Associ ation TLV MUST NOT be present nore than once. |If it appears
nmore than once, only the first occurrence is processed and any ot hers
MUST be i gnor ed.

The Path Protection Association TLV foll ows the PCEP TLV formt of
[ RFC5440] .

The type (16 bits) of the TLV is to be assigned by 1ANA. The length
field is 16 bit-long and has a fixed val ue of 4.

The val ue conprises a single field, the Path Protection Association
Flags (32 bits), where each bit represents a flag option

The format of the Path Protection Association TLV (Figure 3) is as
fol | ows:
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Figure 3: Path Protection Association TLV fornmat

P (PROTECTION-LSP 1 bit) - Indicates whether the LSP associated with
the PPAG is working or protection LSP. |If this flag is set, the LSP
is a protection LSP.

S (STANDBY 1 bit)- Wien the P flag is set, the S flag indcates
whet her the protection LSP associated with the PPAGis in standby
nmode. The S flag is ignored if the P flag is not set.

If the Path Protection Association TLV is nissing, it nmeans the LSP
is the working LSP

Qperati on
1. PCE Initiated LSPs

A PCE can create/update working and protection LSPs independently.
As specified in [I-D.ietf-pce-association-group], Association G oups
can be created by both PCE and PCC

A PCE can renove a protection LSP froma PPAG as specified in
[I-D.ietf-pce-association-group].

2. PCClInitiated LSPs

A PCC can associate a set of LSPs under its control for path
protection purpose. Simlarly, the PCC can renove on or nore LSPs
under its control fromthe corresponding PPAG |In both cases, the
PCC nust report the change in association to PCE(s) via PCRpt
nessage.

A statel ess PCC can request protection to a PCE t horugh PCReq
nessage
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4.3. State Synchroni zation

During state synchronization, a PCC MIST report all the existing path
protection association groups as well as any path protection flags to
PCE(s). Follow ng the state synchronization, the PCE MJST renove al
stale path protection associations.

4.4. FError Handling

Al'l LSPs (working or protection) within a PPAG MUST have the sane
source and destination. |If a PCE attenpts to add an LSP to a PPAG
and the source and/or destination of the LSP is/are different from
the LSP(s) in the PPAG the PCC MIUST send PCErr with Error-Type= TBD3
(Path Protection Association Error) and Error-Value = 1 (End points

m smat ch) .

There MUST be only one working LSP within a PPAG |If a PCEP Speaker
attenpts to add anot her working LSP, the PCEP peer MJST send PCErr
with Error-Type=TBD3(Path Protection Association Error) and Error-
Value = 2 (Attenpt to add anot her working LSP)

5. | ANA consi derations

5.1. Association Type

Thi s docunment defines a new association type for path protection as

fol | ows:

e e e e oo +
| Association Type Value | Association Nane | Reference |
e e e e oo +
| TBD1 (Suggested value - | Path Protection | This |
| 1) | Association | document |
o m e e e e e oo oo o m e e e e e oo oo Fom e e e oo +

5.2. PPAG TLV

Thi s docunment defines a new TLV for carrying additional information
of LSPs within a path protection association group as foll ows:

S S . +
| TLV Type Val ue | TLV Nane | Reference |
T N ' . +
| TBD2 (suggested Value | Path Protection Association | This |
| - 29) | Goup TLV | document |
o e e e e e e e e ao oo o e e m e e e e e e e e oo e e e - +
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Thi s docunment requests that a new sub-registry, naned "Path
protection Association Goup TLV Flag Field", is created within the
"Pat h Conputation El ement Protocol (PCEP) Nunbers" registry to manage
the Flag field in the Path Protection Association Goup TLV. New

val ues are to be assigned by Standards Action [RFC5226]. Each bit
shoul d be tracked with the follow ng qualities:

Each bit should be tracked with the follow ng qualities:
0 Bit nunber (count fromO as the nost significant bit)
o Nane flag

o Reference

Fom e e o e e e e e e oo oo e e e e +
| Bit Nunber | Narme | Ref erence |
oo e S +
| 31 | P - PROTECTION-LSP | This document |
| 30 | S - STANDBY | This document |
Fom e e o e m e e e e e e oo - S +

Tabl e 1: PPAG TLV
5.3. PCEP Errors

Thi s docunent defines new Error-Type and Error-Value related to path
protection association as follows:

oo e e e e aao oo s oo e e e e e e e e e e e e e e e e e eee e +
| Error-Type | Meaning [
B o mm e e e e e e e e e e e e e e e e e e e e e e e +
| TBD3 (suggested value - | Path Protection Association error: |
| 25) I |
| | Error-value=1: End-Points m smatch |
| | Error-value=2: Attenpt to add another |
[ | working LSP [
B o mm e e e e e e e e e e e e e e e e e e e e e e e +

6. Security Considerations

The sane security considerations apply in head end as described in
[I-D.ietf-pce-pce-initiated-Isp]
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