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Abst ract

Thi s docunment defines signaling extensions to Resource

Reservation Protocol - Traffic Engineering (RSVP-TE) for reoptim zing
| cosely routed point-to-nultipoint (P2MP) Traffic Engi neered (TE)
Label Switched Path (LSP) in an Multi-Protocol Label Switching (MPLS)
and Generalized MPLS (GVWLS) net works.

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."
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1.

I nt roducti on

Thi s docunment defines RSVP signaling extensions for the

reoptim zation of |oosely routed point-to-nultipoint (P2MP) MPLS and
GWLS (Generalized Miultiprotocol Label Switching) Traffic Engi neered
(TE) Label Switched Path (LSP)

A P2MP-TE LSP is conprised of one or nore source-to-leaf (S2L) sub-
LSPs. A loosely routed P2MP-TE S2L sub-LSP is defined as one whose
pat h does not contain the full explicit route identifying each node
along the path to the egress at the tine of its signaling by the

i ngress node. Such an S2L sub-LSP is signaled with no Explicit Route
bject (ERO, or with an ERO that contains at |east one | oose hop, or
with an ERO that contains an abstract node that is not a sinple
abstract node (that is, an abstract node that identifies nore than
one node).

[ RFCA736] defines RSVP signaling extensions for reoptimzing | oosely
routed P2P TE LSP(s). Specifically, an ingress node sends a "path re-
eval uation request” to a border node by setting a flag (0x20) in
SESSI ON_ATTRI BUTES obj ect in the Path nessage. A border node sends a
Pat hErr code 25 (notify error defined in [ RFC3209]) with sub-code 6
to indicate "preferable path exists" to the ingress node. The ingress
node upon receiving this PathErr initiates reoptinization of the LSP

As per [RFC4875], an ingress node may reoptim ze the entire P2MP-TE
LSP by resignaling all its S2L sub-LSP(s) or may reoptimn ze
i ndi vi dual S2L sub-LSP(s) i.e. individual destination(s).

[ RFCA736] does not define signaling extensions specific for
reoptimzing entire P2MP-TE LSP tree. Mechani sns defined in [ RFC4736]
can be used for signaling the reoptimzation of individual S2L sub-
LSP(s). However, to use [RFCA736] nechanisns for reoptim zing an
entire P2MP-TE LSP tree, an ingress node needs to send the query on
all (typically 100s of) S2L sub-LSPs and a border node needs to
notify PathErrs for all S2L sub-LSPs. In addition, a border node has
to accunul ate the received queries on all S2L sub-LSPs (using a wait
timer) and interpret themas a reoptim zation request for the P2MP-TE
LSP tree. Furthernore, when the ingress node gradually receives
unsolicited PathErr(s) notifications for individual S2L sub-LSP(s),
it may prematurely start reoptinizing these sub-set of sub-LSPs.
However, as nentioned in [RFC4875] Section 14.2, such reoptim zation
procedure may result in data duplication that can be avoided if the
entire P2MP-TE LSP tree is reoptinized, especially if the ingress
node eventually receives PathErr(s) notifications for all S2L sub-
LSP(s) of the P2MP-TE LSP tree. In such cases, the ingress node nay
have to heuristically determ ne when to perform P2MP-TE LSP tree
reoptimzation or per S2L sub-LSP reoptinization, for exanple, to
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wait | ong enough tinme to accunulate all PathErr(s) to be received.
Such met hods may produce undesired results that can be avoided by the
proposed RSVP signaling extensions in this draft.

Thi s docunent defines required RSVP signaling extensions to query and
notify for reoptimzing | oosely routed P2MP-TE LSP tree.

2. Term nol ogy
ABR: Area Border Router
ERO Explicit Route Object.
TE LSP: Traffic Engineering Label Swi tched Path.
TE LSP ingress: head/source of the TE LSP
TE LSP egress: tail/destination of the TE LSP
S2L: Source-to-1eaf.
Interior Gateway Protocol Area (I GP Area): OSPF Area or |IS-1S |evel

Inter-area TE LSP: A TE LSP whose path transits across at |east two
different | GP areas.

Inter-AS MPLS TE LSP: A TE LSP whose path transits across at |east
two di fferent Autononous Systens (ASes) or sub-ASes (BGP
conf eder ati ons).

2.1 Conventions used in this document

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]. The reader
is assuned to be fam liar with the term nology in [ RFC4875] and

[ RFCA736] .

3. Procedure for Reoptimzation of a Loosely Routed P2MP-TE LSP

As per [RFC4875], an ingress node may prefer to reoptinize the entire
P2MP-TE LSP by resignaling all its S2L sub-LSP(s) (Section 14.1
"Make- before- Break") or reoptinize individual S2L sub-LSP(s) i.e.

i ndi vi dual destination(s) (Section 14.2 "Sub-G oup-Based Re-
Optimzation").

Procedures defined in [RFC4736] are used by an ingress node to
reoptimze the S2L sub-LSP individually.
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To reoptim ze entire P2MP-TE LSP tree, in order to query border nodes
to check if a preferable P2MP-TE LSP tree exists, an ingress node
sends a Path nmessage with "P2MP-TE Tree Re-eval uati on Request”
defined in this docunent.

A border node receiving the "P2MP-TE Tree Re-eval uati on Request"”
checks for a preferable P2MP-TE LSP tree by re-evaluating | oosely
expanded paths for all S2L sub-LSP(s) of the P2MP-TE LSP. If a
preferable P2MP-TE LSP tree is found, the border node i medi ately
sends an RSVP PathErr to the ingress node with Error code 25 (Notify
defined in [ RFC3209] and Error sub-code defined in this docunent
"Preferable P2MP-TE Tree Exists". At this point, the border node does
not propagate this bit in subsequent RSVP Path nessages sent
downstream for the re-evaluated TE LSP. The sending of an RSVP

Pat hErr Notify nessage "Preferable P2MP-TE Tree Exists" to the
ingress node will notify the ingress node of the existence of a
preferable P2MP-TE LSP tree. |If no preferable path can be found, the
recomended node is for the border node to relay the request (by
setting the "P2MP-TE Tree Re-eval uation Request" bit in the
LSP_ATTRI BUTES TLV of RSVP path nessage sent downstream

A border node MAY al so send "Preferable P2MP-TE Tree Exists" with
Pat hErr code 25 to the ingress node to reoptimze the entire P2MP-TE
LSP tree with an unsolicited PathErr nmessage.

4. RSVP Signaling Extensions

4.1. P2MP-TE Tree Re-eval uati on Request
In order to query border nodes to check if a preferable P2MP-TE LSP
tree exists, a newflag is defined in Attributes Flags TLV of the
LSP_ATTRI BUTES obj ect [ RFC5420] as foll ows:

Bit Number (to be assigned by | ANA): P2MP-TE Tree Re-eval uation
Request fl ag

The "P2MP-TE Tree Re-eval uation Request" flag is meaningful in a Path
message of an S2L sub-LSP and is inserted by the ingress node.

4.2. Preferable P2MP-TE Tree Exists Error sub-code
In order to indicate to an ingress node that a preferable P2MP-TE LSP
tree is available, follow ng new sub-code for PathErr code 25 (Notify
Error) [RFC3209] is defined:

Sub-code (to be assigned by IANA): Preferable P2MP-TE Tree Exists
sub- code
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When a preferable P2MP-TE LSP tree is found, the border node MJUST
send "Preferable P2MP-TE Tree Exists" PathErr to the ingress node in
order to reoptimze the entire P2MP-TE LSP

5. Conpatibility
The LSP_ATTRI BUTES TLV has been defined in [RFC5420] with class

nunbers in the form 11bbbbbb, which ensures conpatibility with non-
supporting nodes. Per [RFC2205], nodes not supporting this extension

will ignore the new flag defined in this docunent but forward it,
unexanm ned and unnodified, in all nmessages resulting fromthis
nessage

6. Security Considerations

Thi s docunent does not introduce any additional security issues above
those identified in [ RFC3209] and [ RFC4875].

7. 1 ANA Consi derations
I ANA nmai ntai ns a name space for RSVP-TE TE paraneters "Resource
Reservation Protocol -Traffic Engi neering (RSVP-TE) Paraneters”. From
the registries in this name space "Attribute Flags" allocation of new
flag is requested (sections 4.1).
| ANA al so mai ntains a nane space for RSVP protocol paraneters
"Resource Reservation Protocol (RSVP) Paraneters”. Fromthe sub-
registry "Sub-Codes - 25 Notify Error" in registry "Error Codes and
d obal | y-Defined Error Val ue Sub-Codes" all ocation of a new error
code is requested (section 4.2).
7.1 P2MP-TE Tree Re-eval uation Request Flag
The following new flag is defined for the Attributes Flags TLV in the
LSP_ATTRI BUTES obj ect [ RFC5420]. The nuneric values are to be
assi gned by | ANA
0 P2MP-TE Tree Re-eval uati on Request Fl ag:
- Bit Nunber: To be assigned by | ANA
- Attribute flag carried in Path nessage: Yes

- Attribute flag carried in Resv nessage: No
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7.2 Preferable P2MP-TE Tree Exi sts sub-code

As defined in [ RFC3209], the Error Code 25 in the ERROR SPEC obj ect
corresponds to a Notify Error PathErr. This docunent adds a new sub-
code as follows for this PathErr:

0 Preferable P2MP-TE Tree Exi sts sub-code:

- Sub-code for Notify PathErr code 25. To be assigned by
| ANA.
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