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Abst r act

This draft defines a signaling nmechani smbased on RSVP-TE ([2]) to
support an Optical User Network Interface (UNI). This effort is in part
driven by work in the OF as well as the recent draft on signaling

requi renents for the optical UNI ([3]), and is consistent with recent
work on Generalized MPLS (see [4], [5], [6], and [7]). The main
function of this draft is to identify the relevant nmechani snms in RSVP-TE
(including further extensions) to satisfy functional requirenents for an
Optical UNI. This draft reflects ongoing work at the Opti cal

I nterworking Forum (O F), however, not all of the concepts/requirenents
have been approved by the O F.
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1. Introduction

There has recently been a significant effort anobngst carriers, service
provi ders, and vendors in the optical networking space to elimnate
proprietary control protocols and devel op a common control plane. The
Optical Internetworking Forum (O F) has initiated work on an Opti cal
User-Network Interface (Optical UNI) as a step in this direction
Recently, a draft [3] was submtted to the | ETF defining proposed
requi renents and abstract nessages for the Optical UN .

Thi s docunent describes how a signaling nechani sm based on RSVP-TE [ 2]
may be used for an Optical UNI. In particular, we identify the
mechani sns al ready defined for RSVP-TE that can be used to satisfy the
proposed requirements of [3]. This work is also based on recent
Internet Drafts defining Generalized MPLS signaling (e.g. — [4]).

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 RFC-2119 [8].

2. Overview

Thi s docunent is conpatible to the general RSVP-TE baseline docunent,
and intends to highlight the new objects/procedures in particular

rel evant to UNI signaling. Therefore, this docunent is not a self-
cont ai ned docunent as it currently stands. Required objects/procedures
for UNl signaling are included by reference, but not all |isted, except
the new ones. A new version of this docunent may be expanded to nmake it
sel f - cont ai ned

RSVP-TE i s one of the candidate protocols described in [3] for Optical
UNI signaling inplementation. As part of this Optical UNI, the
signaling protocol nust have the capability to create, delete, and

nmodi fy |ightpaths across a network, as well as query the status of an
existing lightpath. Mst of these capabilities may be directly
supported by re-using existing procedures, nessages, and objects defined
in RSVP-TE [2] and in Ceneralized MPLS Signaling [4].

Thi s docunent further extends [2] and [4] to support Optical UN
signaling requirenments as foll ow ng:

- Use of DREQ and DREP nmessage and procedure as defined in [9] for
Li ght path status enquiry and response.

- Use of Message |ID and Message_Ack objects, Ack desire flag, and Ack

message as defined in [10] to support confirmation of Lightpath deletion
and reliabl e nmessagi ng.

- Pat hTear and ResvTear MJST be used to delete a lightpath due to
explicit deletion or RSVP state tineout.
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Thi s docunent does not specify procedures to support the follow ng
proposed requirements listed in [3]:

- Concept of "indirect interface" as defined in [3]. It is envi si oned
that such a requirenent can be better serviced via a network nanagenent
stati on.

- Different source and destination user groups. The use and procedure
of these two attributes need further clarification, see bel ow

- Procedures for client registration. This shall be supported by a
I i nk management protocol or by manual configuration. Both are out
of scope of a signaling specification

- Light path ID. This is a NNI attributes per OF contribution
oi f 2000- 0611 [ 13].

2.1 Use of RSVP-TE and Generalized MPLS signaling for Optical UN
2.1.1 In-band and out - of -band si gnaling channel s

Optical UNI requires support of in-band and out-of -band signaling
channel s. The in-band signaling channel is supported by the use of a
regul ar link; and the concept of out-of-band signaling channel is
supported by the use of non-packet link [7] where a non-packet link is
associ ated (by configuration or other protocols) with the control
channel

VWhen an out-of - band signaling channel is used, the procedure of using
the "non-packet link" in [7] can be applied for advertising the control
channel

2.1.2 Reliable nessaging

To support reliable nmessagi ng across the UNI, the Message | D and
Message_ Ack objects, Ack nessage, and Ack desired flag of [10] MJST be
used in UNI RSVP nessages. Acknow edgenents apply to hop-by-hop, as
opposed to end-to-end, message delivery.

2.1.2 Lightpath creation

Li ght path creation uses the procedure described in section 2.2
"Operation of LSP tunnels" of [2]. Additional objects and their use and
procedure are defined in Sections 3 and 4 of [4].

2.1.3 Lightpath nodi fication

Li ght path nodification uses procedure as described in section 2.5
"Rerouting of Traffic Engineered Tunnels" of [2].
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2.1.4 Lightpath del etion

Li ght path del eti on can be done by either the client that originated or
termnated the lightpath. The lightpath originator will use the PathTear
message while the lightpath terminator will use the ResvTear nessage.
Acknowl edgenent nechani snms of [10] MJST be used to provide confirmation
The network side of the originator shall use ResvTear to delete a
lightpath toward the originator. The network side of the term nator
shal |l use PathTear to delete a lightpath toward the term nator

2.1.5 Lightpath status enquiry and response

Any client interested in the Iightpath status shall send a Di agnostic
Request (DREQ nessage toward the term nation end point of the

i ghtpath. The DREQ nessage specifies the Session Object, Sender

Tenpl ate Obj ect, and an ending node. Starting at the | ast hop of the
lightpath, the DREQ nessage is sent along the lightpath toward the
sender and start collecting i nformati on hop-by-hop in the DREQ Wen the
DREQ nessage reaches the endi ng node, the nmessage type is changed to

Di agnostic Reply (DREP) and forwarded to the original requestor node.
The DREQ origi nator can sel ect specific RSVP objects to be collected by
i ncluding a DI AG_ SELECT object in the DREQ nmessage. The full procedure
of DREQ and DREP nessages is described in [9].

3. RSVP Message Extensions for OPTICAL UN signaling

In addition to objects defined in [2] and [4], new objects may need to
be defined to address additional requirenments. Additional objects
defined in this specification are OPTIONAL with respect to RSVP and
RSVP- TE.

3.1 Propagation Del ay

I f a maxi mum propagation delay is desired, the |lightpath originator
shal | include the Tspec object for Propagation_Delay with a new c-type,
and an ADSPEC object in its Path or Resv Messages for the |ightpath,
which may facilitate the clients understandi ng the actual latency the
traffic woul d experience.

3.2 Labels

Ceneral i zed MPLS signaling [4] defines several types of |abels that may
be represented in a CGeneralized Label object. For Optical applications
a |l abel may be arbitrarily associated with all or part of a conponent
link, or may be a superset of multiple conponent |inks. A conmon

under st andi ng of the neaning of a Generalized Label — in particular the
meani ng of the link ID portion of the CGeneralized Label - must exist
bet ween the user and the network across any Optical UNI. This conmon

under st andi ng may be dynamically derived (e.g. using LMP [5]), or it may
be confi gured.
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Thi s specification uses the Generalized Label,
Suggest ed Label

Request ,
in [4].

Upst ream Label ,

RSVP Extensions for Optical UNI Signhaling

Ceneral i zed Label

and Label Set objects defined

4. RSVP objects related to OPTICAL signaling requirenments

Optical UNI

signal ed during lightpath creation and nodification.

signaling requirenments [3] specify a set of attributes to be

The follow ng table

summari zes the RSVP objects that are used to signaling a particular

OPTI CAL signaling attribute.

OPTI CAL signaling attribute
Light _Path 1D

Source term nation point
Destination term nati on point
Source Term nation Point Port
Destinati on Term nati on Label
Contract 1D

Fram ng

Bandwi dt h

Transpar ency

Directionality

Service Level

Diversity

Return code

Source user group ID
Destinati on user group ID
Propagati on Del ay

Not e t hat

(1) There is an attribute called Light
path attributes requirenents in [13],
feature, which hence shoul d not

according to the |ight
IDis declared as a NNI

(2) The support of Transparency is defined in OF as a requirenent,
t hey shoul d be incorporated in new version of [4].

not captured in [4];

5. RSVP nessages related to OPTI CAL UNI

5.1 Path Message

As described in [4],
all ows for
Pat h nessage. In addition,
in bi-directional
the OPTICAL UNI is given bel ow

<Path Message> ::=

RSVP- TE signaling for support of
| abel s to be suggested by the upstream LSR t hat
t he upstream node may provide a | abel
setup. The format for the Path nessage to be used for

<Common Header > |

RSVP obj ect
Not supported
Sender Tenplate (or Session) [2]
Session [2]
Label Set/Suggest Label [4]
Egress Label [4]
Session Attribute/ Nane [2]

Ceneral i zed Label Request [4]
Ceneral i zed Label Request [4]
Ceneral i zed Label Request [4]

Upstream Label [ 4]
Session Attribute [2]
Session Attribute [2]
and Generalized Label
hj ect [4]

Error Spec

Session Attributes/LSP_TUNNEL_RA [ 2]
Session Attributes/LSP_TUNNEL_RA [ 2]
Propagati on Del ay (Tspec)

Request

However ,
[ight path
be i ncl uded.

Path IDin [3].

yet

signaling

lightpath creation
is sending a
for use

<I NTEGRI TY> ]

<SESSI ON> <RSVP_HOP>
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<TI ME_VALUES> ]

<EXPLI CI T ROQUTE> ]

<CENERALI| ZED LABEL_REQUEST>

<LABEL SET> | <SUGGESTED LABEL> ]
<UPSTREAM LABEL> ]

<SESSI ON_ATTRI BUTE> ]

<POLI CY_DATA> ... ]

<sender descri ptor>

<sender descriptor> ::= <SENDER TEMPLATE> <SENDER TSPEC>
<ADSPEC> <PROPAGATI ON DELAY> ]
<RECORD_ROUTE> ]

Not e t hat

(1) The EXPLICI T ROUTE object may be included to provide an egress | abel
([4]). Additional explicit hops included in the EXPLI CT ROUTE object may
be ignored by the network in the Optical UNN. Simlarly, the RECORD
ROUTE obj ect may be ignored by the Network side of the Optical UN.

(2) User may need to indicate bi-directional path by including a
upstream | abel object [4]. ERO egress label [4] is used to indicate
term nation port.

5.2 Resv Message

RSVP- TE signaling support of the lightpath creation response is via the
OPTI CAL UNI Resv nessage. The format for the OPTICAL UNI Resv Message is
as shown bel ow.

<Resv Message> ::= <Conmon Header> [ <INTEGRITY> ]
<SESSI ON>  <RSVP_HOP>
[ <TI ME_VALUES> ]
[ <RESV_CONFIRM> ] [ <SCOPE> ]
[ <POLI CY_DATA> ... ]
<STYLE> <fl ow descriptor list>

<fl ow descriptor list> ::= <FF flow descriptor list>
| <SE fl ow descriptor>

<FF fl ow descriptor list> ::= <FLONMSPEC> <FF fl ow descri pt or>
| <FF flow descriptor list> <FF flow descri ptor>

<FF flow descriptor> ::= [ <FLOASPEC> ]
<FI LTER_SPEC>
<GENERALI| ZED LABEL>
[ <RECORD_ROUTE> ]

<SE fl ow descriptor> ::= <FLOAMSPEC> <SE filter spec list>
<SE filter spec list> ::= <SE filter spec>

<SE filter spec list> <SE filter spec>
<SE filter spec> ::= <FILTER SPEC> <GENERALI| ZED LABEL>

[ <RECORD ROUTE> ]
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Not e t hat

(1) Filter spec is used to identify the LSP, per RSVP-TE, required to
identify the LSP in Resv. The flow spec is used to convey the delay back
to head-end of lightpath, simlar to Tspec+ADSPEC in Path. This woul d
require a new c-type.

(2) Network may ignore the RRO The reason to list it here (as an
option) is that some UNls may be owned by network providers, nanmed as
private-UNI's, in which RRO may be neani ngful .

3.4 Pat hTear Message

The lightpath origination node uses a PathTear nmessage to explicitly
delete a lightpath. The acknow edgenent procedures of [10] are used to
provi de confirmation. Receiving of a MESSAGE | D ACK obj ect of a PathTear
message SHALL be interpreted to nmean that the downstream node has
cleared its state associated with the specified |lightpath, but not to
mean a confirmation of an end-to-end lightpath deletion. If a

MESSAGE | D_ACK obj ect of a PathTear Message cannot be piggybacked in an
pendi ng RSVP nessage i medi ately, a downstream node SHALL generate a
Noti fy nessage including the MESSAGE | D ACK object to its upstream node.
This allows a faster confirmation for the PathTear nessage.

5.4 ResvTear Message

A lightpath term nati on node uses ResvTear Message to explicitly delete
a lightpath. The acknow edgenent procedures of [10] are used to provide
confirmation. Receiving of a MESSAGE | D ACK object of a ResvTear
message SHALL be interpreted to mean that the upstream node has cl eared
its state associated with the specified |lightpath, but not to nean a
confirmati on of an end-to-end lightpath deletion. If a MESSAGE | D ACK
obj ect of a ResvTear Message cannot be piggybacked in a pendi ng RSVP
message i medi ately, an upstream node SHALL generate a Notify nessage

i ncluding the MESSAGE | D ACK object to its upstream node. This allows a
faster confirmation for the ResvTear nessage.

5.5 Notify Message

The Notify nessage can be generated at any tine to all ow expedited
notification of change in the status of a |lightpath. Consequently, both
the user and network sides of the Optical UNI MJST be prepared to
receive a Notify message. The format of the Notify message is given in

[4].

5.6 Diagnostic (DREQ Message

The DREQ Message is used to initiate Lightpath Status Enquiry required
by [3]. The format of the Diagnostic Request (DREQ nessage is given in

[9]. Refer to [9] for full procedures on how to handl e DREQ nessages.
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5.7 Diagnostic Reply (DREP) Message

The DREP Message is used to send the collected lightpath status to
originator of the DREQ nmessage. It has the same format as the DREQ
message. Refer to [9] for procedures on how to forward a DREP nessage.

Motion: Adopt the method proposed in this contribution to the technical
docunent for optical UNI signaling in the Signaling W&
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