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4  Introduction

The scope of this amendment is to define the E-NNI RSVP-TE Signaling Interface based on the
E-NNI 2.0 Signaling [OIF-ENNI-RSVP-02.1], Multilayer Amendment [OIF-ENNI-ML-AM-
01.0], Recovery Amendment [OIF-ENNI-REC-AM-01.0] and OTNv3 Amendment [OIF-ENNI-
OTNv3-AM-01.0].. All extensions for the recovery amendment are in green colored font to help
the reader identify the changes. All extensions for the multilayer amendment are in blue colored.

5.1 OTNv3 Extension

The RSVP-TE signaling extensions to E-NNI 2.0 Signaling to support the OTNv3 architecture
[G.709Ed4] are based on the protocol capabilities as specified in [RFC2205], [RFC3209],
[RFC3471], [RFC3473], and [OTN-RSVPRFC7139].

All extensions for the OTNv3 extensions are in orange colored font to help the reader identify the
changes.

The support for the earlier version of OTN [G.709Ed?2] is referred to as OTNv1 in this document.
The G.709 SENDER_TSPEC/FLOWSPEC object is left unchanged and is used to establish
OTNv1 connections. A new OTNv3 SENDER_TSPEC/FLOWSPEC is introduced to support
OTNv3 connections.

5 Terminology and Abbreviations

AMP Asynchronous Mapping Procedure

ASON Automatically Switched Optical Network (see [G.8080])

BMP Bit-synchronous Mapping Procedure

BWAR Bridge with Automatic Roll (see [OIF-ENNI-REC-AM-01.0])

B&R Bridge & Roll (see [OIF-ENNI-REC-AM-01.0])

CBS Committed Burst Size

CE-VLAN ID Customer Edge Virtual Local Area Network Identifier

CIR Committed Information Rate

DCSC Data Channel Switching Capable

DEN Domain Egress Node (see [OIF-ENNI-REC-AM-01.0])

DIN Domain Ingress Node (see [OIF-ENNI-REC-AM-01.0])

EBS Excess Burst Size

EIR Excess Information Rate

E-NNI External NNI (see [G.8080])

eNNI-D The logical control plane entity that terminates E-NNI signaling
in the downstream direction with respect to control plane
initiation

eNNI-U The logical control plane entity that terminates E-NNI signaling
in the upstream direction with respect to control plane initiation

EPL Ethernet Private Line

ERO Explicit Route Object

EVC Ethernet Virtual Connection

EVPL Ethernet Virtual Private Line

GFP Generic Framing Procedure

GMP Generic Mapping Procedure

www.oiforum.com

10



OPTICAL
INTERNETWORKING
FORUM

GMPLS
IETF
[-NNI

IP

IPsec
LCAS
LIH

LSP
LSR

MT

NCC
NNI
Node ID
OSPF-TE
OoDhuU
ODUflex
OTN
OoTuU

PC

RA

RC
RRO
RSVP
RSVP-TE
SC
SCPCID
SCN
SDH

SE

SMI
SNP
SNPP
SONET
SPC
TCP
TDM
TLV
TNA
TPN
UNI
UNI-C

OIF-ENNI-RSVP-02.3
E-NNI OTNv3 Amendment — RSVP-TE Signaling

Generalized MPLS

Internet Engineering Task Force

Internal NNI (see [G.8080])

Internet Protocol version 4 (IPv4) or Internet Protocol version 6
(IPv6)

Internet Protocol Security (see [OIF-SEC] and [SecAdd])
Link Capacity Adjustment Scheme (see [G.7042])
Logical Interface Handle

Label Switched Path

Label Switched Router

Multiplier

Network Call Controller

Network Node Interface

Node Identifier (see [G.7715.1])*

Open Shortest Path First (OSPF) Traffic Engineering
Optical channel Data Unit

Optical channel Data Unit flexible

Optical Transport Network (see [G.709Ed4])

Optical channel Transport Unit

Protocol Controller (see [G.8080])

Routing Area (see [G.8080])

Routing Controller

Record Route Object

Resource Reservation Protocol (see [RFC2205])
RSVP Traffic Engineering (see [RFC3209])

Switched Connection service (see [G.8080])

Signaling Controller Protocol Controller Identifier
Signaling Communications Network (see [G.7712])
Synchronous Digital Hierarchy (see [G.707])

Shared Explicit

Structure of Management Information (see [RFC5612])
Subnetwork Point (see [G.8080])

Subnetwork Point Pool (see [G.8080])

Synchronous Optical Network (see [T1.105])

Soft Permanent Connection service (see [G.8080])
Termination Connection Point (see [G.805])

Time Division Multiplexing

Type-Length-Value encoding

Transport Network Assigned (see [G.8080])

Tributary Port Number

User Network Interface (see [OIF-UNI-02.0], [G.8080])
The logical entity that performs UNI signaling on the user

! The Node ID identifies a node in the transport topology graph. This definition differs from that given in
the OIF UNI 2.0 specification.
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device side.

UNI-N The logical entity that performs UNI signaling on the network
device side.

VCAT Virtual Concatenation

6 RSVP-TE Extensions for E-NNI Signaling

The RSVP-TE extensions to support the E-NNI signaling mechanism are based on the protocol
capabilities as specified in [RFC2205], [RFC2961], [RFC3209], [RFC3473], [RFC3474],
[RFC3476], [RFC4328], [RFC4606] and [RFC7139]. This section provides a summary of the
messages, objects, and error codes relevant to this Implementation Agreement.

6.1 Overview of RSVP-TE Operation

An overview of the basic RSVP-TE operation may be found in [RFC3209] and [RFC3473].
When a eNNI-U (eNNI-D) sends an RSVP message, it MUST address the message directly to its
eNNI-D (eNNI-U) peer. The peer’s SCN address is used for this purpose. A node (signaling
protocol controller) should use IP encapsulation of RSVP messages. Furthermore, the IPv4
Router Alert option MUST NOT be set in any RSVP messages. The IPv4 header fields are shown
in Table 1.

Table 1: IPv4 Header for E-NNI RSVP Messages

IPv4 Header Values for E-NNI RSVP Messages

Version 4

Header Length 5

TOS As defined in [RFC791]

Total Length Message length

Identification As defined in [RFC791]

Flags As defined in [RFC791]

Fragment Offset As defined in [RFC791]

TTL >=1

Protocol 46

Header Checksum | As defined in [RFC791]

Source Address eNNI-U/eNNI-D SC PC SCN IP
address

Destination Address | eNNI-D/eNNI-U SC PC SCN IP
address

The format of the RSVP <Common Header> object is defined in [RFC2205], Section 3.1.1.

The flag field of the RSVP common header MUST be set to 1, to indicate support of the Bundle
and Srefresh messages. As a result, an implementation MUST be able to process Bundle and
Srefresh messages received from a neighbor, and MAY choose to use bundling and Srefresh
when sending messages.
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6.2 Messages and Error Codes

Table 2 provides a mapping of the abstract connection messages to specific RSVP-TE messages
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used to support signaling across the E-NNI interface.

Table 2: Mapping of Abstract Messages to RSVP-TE Messages

Abstract Messages

RSVP-TE Messages

ConnectionSetupRequest

Path

ConnectionSetuplndication

Resv
In case of error - PathErr

ConnectionSetupConfirm

ResvConf

In case of error - PathTear

ConnectionReleaseRequest

Path or Resv (with Delete and Reflect
bits (D&R bits))

Path or Resv (with Admin and Reflect
(A&R bits)) — only for compatibility
with UNI/E-NNI 1.0

ConnectionReleaselndication

PathTear or
PathErr (w/ Path_State Removed flag)

ConnectionQueryRequest

Implicit

ConnectionQuerylIndication

Implicit

ConnectionNotification

Notify (w/ D bit set) or PathErr

ConnectionModifyRequest

Path

ConnectionModifyIndication

Resv
In case of error - PathErr

ConnectionModifyConfirm

ResvConf

In case of error - PathTear

Signaling Adjacency Maintenance | Hello
ConnectionActivationRequest Path
ConnectionActivationIndication Resv
MakePersistentRequest Path
MakePersistentIndication Resv

Table 3 provides information on which abstract messages are associated with each RSVP

message.

Table 3: RSVP Messages by Abstract Message

www.oiforum.com
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RSVP-TE Messages

Abstract Messages

Path

ConnectionSetupRequest
ConnectionReleaseRequest
ConnectionModifyRequest
ConnectionActivationRequest

MakePersistentRequest

Resv

ConnectionSetuplndication
ConnectionReleaseRequest
ConnectionModifyIndication
ConnectionActivationIndication

MakePersistentIndication

PathErr

ConnectionSetuplndication
ConnectionReleaselndication
ConnectionNotification
ConnectionModifyIndication

ResvConf

ConnectionSetupConfirm

ConnectionModifyConfirm

PathTear

ConnectionSetupConfirm
ConnectionReleaselndication

ConnectionModifyConfirm

Notify (w/ D bit set)

ConnectionNotification

Hello

Signaling Adjacency
Maintenance

[RFC2205], [RFC3209], and [RFC4974].
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Table 4: Mapping of Abstract Error Codes to RSVP-TE Error Codes and Values
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Abstract Errors RSVP-TE Error Codes/Error Values

Calling Party Busy ERROR_SPEC 24/5

Called Party Busy ERROR_SPEC 24/103

Unauthorized sender (policy error) ERROR_SPEC 2/100

Unauthorized receiver (policy error) ERROR_SPEC 2/101

Invalid / unknown connection ID ERROR_SPEC 24/102

Invalid / unknown call 1D ERROR_SPEC 24/105

Invalid SNP ERROR_SPEC 24/6 or 24/11 or 24/12 or
24/14

Unavailable SNP ERROR_SPEC 24/6 or 24/11 or 24/12 or
24/14

Invalid SNPP ERROR_SPEC 24/104

Unavailable SNPP ERROR_SPEC 24/104

Unavailable directionality ERROR_SPEC 24/6 or 24/11

Invalid SPC SNP ERROR_SPEC 24/106

Invalid route ERROR_SPEC 24/1, 24/2, 24/3, or 24/7

Invalid recovery ERROR_SPEC 24/15 or 24/100

Unavailable recovery ERROR_SPEC 24/15 or 24/100

Unavailable service level ERROR_SPEC 24/101 or 2/{any}

Service-affecting defect ERROR_SPEC 24/5, 24/9, 24/100, 24/101
or 24/103

Non-service-affecting defect General protocol error: general RSVP-TE
error codes/values

6.2.1 Hello Message (Msg Type = 20 [RFC3209])
This message is specified in [RFC3209].

The Hello message is used to establish a signaling adjacency and for communications failure
detection. It has the following format:

<Hello message> ::= <Common Header>
<HELLO>
<RESTART_CAP>

Hello messages are retransmitted periodically to an adjacent E-NNI signaling peer. The
retransmission interval SHALL be administratively configurable. The default value is 5 seconds.

6.2.2 Path Message (Msg Type = 1 [RFC2205])

This message is specified in [RFC2205], with further extensions made by [RFC2961],
[RFC3209], and [RFC3473].

<Path Message> ::=
<Common Header>
[ [ <MESSAGE_ID_ACK> | <MESSAGE_ID_NACK>1]...]
<MESSAGE_ID>
< SESSION> < RSVP_HOP>
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<TIME_VALUES>
<GENERALIZED_LABEL_REQUEST>
<CALL_ID>
[ <LABEL_SET> ... ]
[<SESSION_ATTRIBUTE>]
[REXPLICIT_ROUTE>]
<NOTIFY_REQUEST>
[<ADMIN_STATUS>]
<Generalized UNI>
[<OIF_PATH_VENDOR_PRIVATE_EXTENSION_TYPE_1>]
[<OIF_PATH_VENDOR_PRIVATE_EXTENSION_TYPE_3>]
[ <POLICY_DATA> ... ]

<sender descriptor>

Note: The GENERALIZED_UNI object is always present because it will either be provided by a
UNI client initiating, adding, or deleting, a connection, or it will be provided by the ingress
domain when initiating an SPC or hybrid connection to carry the source and destination TNAS, as
well as other optional GENERALIZED_UNI sub-objects. This does not imply that intermediate
NNI nodes should be able to process the GENERALIZED UNI object, only that they are able to
forward it between the source and destination of the connection. The format of the < Generalized
UNI > and <sender descriptor> objects are described in [OIF-UNI-02.0-R2-RSVP], Section 9.1.3
“Path Message”.

<sender descriptor> ::=
<SENDER_TEMPLATE>
<sender_tspec >
[ <RECORD_ROUTE> ]
[<SUGGESTED_LABEL>]
[<KRECOVERY_LABEL>]
[<UPSTREAM_LABEL>]

<OIF_PATH_VENDOR_PRIVATE_EXTENSION_TYPE_1> ::
[<OIF_INV_MUX_IF_ID>]
[<OIF_INV_MUX_SENDER_TSPEC>]
[<OIF_RECOVERY_STACK>]

<OIF_PATH_VENDOR_PRIVATE_EXTENSION_TYPE_3> ::
[<OIF_LSP_TUNNEL_INTERFACE_ID>]
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[<OIF_VENDOR_PRIVATE_ERO>]
[<OIF_VENDOR_PRIVATE_RRO>]

<sender_tspec>::=

<SONET_SDH_TSPEC> | <G709 TSPEC> | <OTNv3 TSPEC> | <ETH_TSPEC>
| <INTSERV_TSPEC>

<OIF_RECOVERY_STACK> ::=
<RECOVERY_LIST>

<RECOVERY_LIST>:: =
<RECOVERY> | <RECOVERY_LIST> <RECOVERY>

<RECOVERY> ::=
<PROTECTION> [<ASSOCIATION>] [<PRIMARY_PATH_ROUTE>]

A Path message establishing a unidirectional connection over an NNI interface does not include
an UPSTREAM_LABEL object.
6.2.3 Resv Message (Msg Type = 2 [RFC2205])

This message is specified in [RFC2205], with further extensions made by [RFC2961],
[RFC3209], and [RFC3473]. The Resv message is used for connection creation and
call/connection modification. The RESV_CONFIRM object may be included in the Resv
message to request a ResvConf message to confirm the connection setup. Once the
RESV_CONFIRM object has been included in the Resv message, it would normally be included
in full refreshes of the Resv without generating additional ResvConf messages in response. A
subsequent trigger change in the Resv message MAY result in a new ResvConf response. To
force a new ResvConf message, the RESV_CONFIRM object SHOULD be removed from the
Resv message and then inserted into a subsequent Resv message so that the change acts as a
trigger for a new ResvConf.

The format of the E-NNI Resv message is as shown below:
<Resv Message> ::= <Common Header>
[ [ <MESSAGE_ID_ACK> | <MESSAGE_ID_NACK>]...]
<MESSAGE_ID>

<SESSION> < RSVP_HOP >
<TIME_VALUES>

<CALL_ID>
<NOTIFY_REQUEST>
[ <ADMIN_STATUS>]
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[ <POLICY DATA> ...]

[<RESV_CONFIRM>]
[<OIF_RESV_VENDOR_PRIVATE_EXTENSION_TYPE_1>]
[<OIF_RESV_VENDOR_PRIVATE_EXTENSION_TYPE_3>]
<STYLE>

<FF flow descriptor> | <SE flow descriptor>

OIF-ENNI-RSVP-02.3
E-NNI OTNv3 Amendment — RSVP-TE Signaling

<FF flow descriptor> ::=
<SONET/SDH_FLOWSPEC> | <G.709 FLOWSPEC> | <OTNv3 FLOWSPEC>
|<ETH FLOWSPEC> | <INTSERV FLOWSPEC>
<FILTER_SPEC>
<GENERALIZED_LABEL>
[<KRECORD_ROUTE>]

<SE flow descriptor> ::=
<SONET/SDH_FLOWSPEC> | <G.709 FLOWSPEC> | <OTNv3 FLOWSPEC>
|<ETH FLOWSPEC> |[<INTSERV FLOWSPEC>
<FILTER_SPEC>
<GENERALIZED_LABEL>
[<RECORD_ROUTE>]

<OIF_RESV_VENDOR_PRIVATE_EXTENSION_TYPE_1> ::
[<OIF_INV_MUX_IF_ID>]
[<OIF_INV_MUX_FLOWSPEC>]
[<OIF_RECOVERY_STACK>]

<OIF_RESV_VENDOR_PRIVATE_EXTENSION_TYPE_3> ::
[<OIF_LSP_TUNNEL_INTERFACE_ID>]
[<OIF_VENDOR_PRIVATE_RRO>]
<OIF_RECOVERY_STACK> ::=
<RECOVERY_LIST>

<RECOVERY_LIST>:: =
<RECOVERY> | <RECOVERY_LIST> <RECOVERY>
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<RECOVERY> ::= <PROTECTION>

6.2.4 ResvConf Message (Msg Type = 7 [RFC2205])

This message is specified in [RFC2205], with further extensions made by [RFC2961],
[RFC3209], and [RFC3473]. Note that the Call Name (CALL_ID) is not included in the
ResvConf message, in accordance with [RFC3474]. As a result, the attributes are not aligned with
the abstract Connection Setup Confirm message. It is still possible to correlate the ResvConf
message with the proper Resv state based on the SESSION and flow descriptor.

The ResvConf message is originated at the source UNI-C to acknowledge the receipt of a trigger’
Resv message that includes a RESV_CONFIRM Obiject. ResvConf messages are sent from the
source UNI-C to the corresponding UNI-N, and from the destination UNI-N to the destination
UNI-C. While the E-NNI processes ResvConf on a hop by hop basis, the message scope is end-
to-end, and the network MUST relay the ResvConf message from source UNI-N to destination
UNI-N.

The format of the ResvConf message is shown below:

<ResvConf message> ::= <Common Header>
[ [ <MESSAGE_ID_ACK> | <MESSAGE_ID_NACK>1]...]
<MESSAGE_ID>
<SESSION> <ERROR_SPEC>
<RESV_CONFIRM>
<STYLE>

<FLOW_SPEC > | <FILTER_SPEC>
6.2.5 PathTear Message (Msg Type = 5 [RFC2205])

This message is specified in [RFC2205], with further extensions made by [RFC2961],
[RFC3209], and [RFC3473].

<PathTear Message> ::= <Common Header>
[ [ SMESSAGE_ID_ACK> | <MESSAGE_ID_NACK>1...]
<MESSAGE_ID>
<SESSION>
<CALL_ID>
<RSVP_HOP>
<sender descriptor> /* (see Section 6.2.2) */

2 A trigger Resv message is a message that modifies the reservation state. Examples include the original
Resv message sent during connection establishment in response to the first Path message and the Resv
message that includes a change in the FILTER_SPEC object sent during connection modification.
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6.2.6 PathErr Message (Msg Type = 3 [RFC2205])

This message is specified in [RFC2205], with further extensions made by [RFC2961],
[RFC3209], and [RFC3473]. The PathErr message is used to report errors and for connection
deletion.

The format of the E-NNI PathErr message is as follows:
<PathErr message> ::= <Common Header>
[ [<MESSAGE_ID_ACK>|<MESSAGE_ID NACK>]...]
<MESSAGE_ID>
<SESSION>
<CALL_ID>
<ERROR_SPEC>
[ <ACCEPTABLE_LABEL_SET>]
[ <POLICY DATA> ...]
<sender descriptor> /* see Section 6.2.2*/

6.2.7 Notify Message (Msg Type = 21 [RFC3473])

The Notify message is used to support intermediate node initiated deletion, and the
ADMIN_STATUS object is mandatory. This message is specified by [RFC3473].

<Notify message> ::= <Common Header>
[ [ SMESSAGE_ID_ACK> | <MESSAGE_ID_NACK>1...]
<MESSAGE_ID>
<ERROR_SPEC>
<notify session lists> /* 1 or more notify sessions */

<notify session lists> ::= [<notify session lists>]
<upstream notify session> | <downstream notify session>
<upstream notify session> ::= <SESSION> <CALL_ID> <ADMIN_STATUS*>
[<POLICY_DATA>...] <sender descriptor>
<downstream notify session> ::= <SESSION> <CALL_ID> <ADMIN_STATUS>
[<POLICY_DATA>...] <flow descriptor list>

<flow descriptor list> ::=

*In E-NNI Signaling 2.0, the ADMIN_STATUS is mandatory in the Notify message. This is because the
Notify message is used in E-NNI Signaling 2.0 to support intermediate node initiated deletion.
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<FF flow descriptor> | <SE flow descriptor>  /* 1 or more flow descriptor */

Note that the downstream notify session adds the ADMIN_STATUS object as per [RFC4974]. It
enables the following situations to be handled:

a) a UNI/ENNI 1.0 node allows sending network deletion both upstream and
downstream. If there was a UNI/ENNI 1.0 node upstream of an ENNI 2.0 interface, the
ENNI 2.0 interface may receive a downstream network deletion request from the
UNI/ENI 1.0 node.

b) a network I-NNI domain may initiate a downstream graceful deletion.

Note that the IETF model allows a NOTIFY Message to be sent to any recipient. The E-NNI 2.0
IA uses the NOTIFY Message only to perform Graceful Deletions for intermediate nodes, so the
NOTIFY Message can only be directed to nodes with an upstream or downstream signaling
adjacency with this node. The NOTIFY message has end-to-end significance, though it is
processed on a hop by hop basis, and MUST be forwarded to continue the intermediate deletion
message flow.

6.2.8 Srefresh Message

This message is specified by [RFC2961].
6.2.9 Ack Message

This message is specified by [RFC2961].
6.3  Attributes

Table 5 provides a mapping of the abstract attributes to specific RSVP-TE objects used to support
signaling across the E-NNI interface.

Table 5: Mapping of Abstract Attributes to RSVP-TE Objects

Abstract Attributes RSVP-TE Objects

Source TNA name GENERALIZED_ UNI/Source. TNA
Destination TNA GENERALIZED_UNI/Destination_TNA
name

DEST SNP ID GENERALIZED UNI/SPC LABEL

Initiating NCC PC ID | SENDER_TEMPLATE
Terminating NCC PC | SESSION

ID

Connection nhame SESSION + SENDER_TEMPLATE

Call name CALL_ID

SNP ID SENDER_TSPEC, RSVP_HOP, LABEL,
GENERALIZED UNI/EGRESS LABEL

SNPP ID RSVP_HOP* LABEL_SET

* The “IPv4 Next/Previous Hop Address” field of the RSVP_HOP object is not part of the SNPP ID as it is
a control address.
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Abstract Attributes RSVP-TE Objects
OIF_INV_MUX_IF_ID
Directionality Implied by UPSTREAM_LABEL

Explicit route EXPLICIT_ROUTE, RECORD_ROUTE,
OIF_VENDOR_PRIVATE_ERO,
OIF_VENDOR_PRIVATE_RRO

GENERALIZED_UNI/DIVERSITY,

Service level GENERALIZED_UNI/SERVICE_LEVEL,
POLICY_DATA, SESSION_ATTRIBUTE
Contract ID POLICY_DATA

GENERALIZED_LABEL_REQUEST/
LSP_ENC_TYPE

GENERALIZED_LABEL_REQUEST/
SWITCHING_TYPE

Encoding Type

Switching Type

SONET/SDH SONET/SDH_TSPEC, SONET/SDH_FLOWSPEC
OIF_INV_MUX TSPEC,

VCAT OIF_INV_MUX_FLOWSPEC, INTSERV_TSPEC,
INTSERV_FLOWSPEC

OTN G709_TSPEC, G709_FLOWSPEC

Ethernet traffic ETHERNET TSPEC, ETHERNET FLOWSPEC

parameters - -

Generalized Payload
Identifier

Connection Status ADMIN STATUS

GENERALIZED_LABEL_REQUEST/G-PID

Multilayer Signaling

) OIF_LSP_TUNNEL_INTERFACE_ID
Based Discovery - = - -

OIF_RECOVERY_STACK
ENNI Recovery sub-object: ASSOCIATION
Recovery ENNI Recovery sub-object: PROTECTION

ENNI Recovery sub-object:
PRIMARY_ PATH ROUTE

Table 6 provides a summary of the various objects used to support E-NNI signaling, along with
codepoints assigned to the objects that are relevant to support the applications across the E-NNI
interface. Note that this table only specifies the codepoints that are relevant to the OIF E-NNI
specification and does not list all available codepoints (e.g., SENDER_TEMPLATE only lists C-
type 7). Also, unless otherwise specified in this section, formats of these objects are as defined in
the associated reference.
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Table 6: Summary of RSVP-TE E-NNI Objects

RSVP-TE Object

Class-Num/ C-type][/ Type/
[Sub-type]]

Reference

ACCEPTABLE_LABEL_SET

130/{same as label_set}

[RFC3473], [RFC4328],
[RFC7139]

Refer to section 6.3.13 and

section 6.3.17

ADMIN_STATUS! 196/1 [RFC3473]
CALL_ID 230/<1,2> [RFC3474]
ERROR_SPEC 6/3/{same as RSVP_HOP}’ [RFC2205], [RFC3209],

[RFC3471], [RFC3473]
Refer to Section 6.3.1

EXPLICIT_ROUTE

20/1/<3,4>°

[RFC3209], [RFC3473],
[RFC3477]

Refer to Section 6.3.2

FILTER_SPEC 10/{same as [RFC2205], [RFC3209],
SENDER_TEMPLATE} [RFC3473]

SONET/SDH_FLOWSPEC 9/4 [RFC4606]
G.709 FLOWSPEC (OTNv1) | 9/5 [RFC4328]
OTNv3 FLOWSPEC 9/7 [RFC7139]

Refer to Section 6.3.19
ETHERNET FLOWSPEC 9/6 [RFC6003]
INTSERV FLOWSPEC 9/2 [RFC2210]

Refer to Section 6.3.10
GENERALIZED_UNI 229/1/2/<1,2,3> [OIF-UNI-02.0]
/DESTI S Refer to Section 6.3.4
GENERALIZED_UNI 229/1/3/1 [OIF-UNI-02.0]

/IDIVERSITY

Refer to Section 6.3.4
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RSVP-TE Object Class-Num/ C-type][/ Type/ Reference
[Sub-type]]

GENERALIZED_UNI 229/1/4/1 [OIF-UNI-02.0]

/EGRESS_LABEL Refer to Section 6.3.4
Refer to section 6.3.13 for
VCAT

GENERALIZED_UNI 229/1/5/1 [OIF-UNI-02.0]

/SERVICE_LEVEL Refer to Section 6.3.4

GENERALIZED_UNI 229/1/1/<1,2,3> [OIF-UNI-02.0]

/SOURCE_TNA Refer to Section 6.3.4

GENERALIZED_UNI 229/4/2 [RFC3474]

4

/SPC_LABEL Refer to Section 6.3.4
Refer to section 6.3.13 for
VCAT

HELLO REQUEST/ 22/<1,2> [RFC3209], [RFC3473]

HELLO ACK

RSVP_LABEL 16/2 [RFC3473], [RFC4328]

(GENERALIZED_LABEL)® [REC7139]
Refer to section 6.3.17
Refer to section 6.3.13 for
VCAT

GENERALIZED 19/4 [RFC3473], [RFC4328]

_LABEL_REQUEST [RFC7139]
Refer to section 6.3.18
Refer to section 6.3.13 for
VCAT

LABEL_SET® 36/1 [RFC3473], [RFC4328]
[RFC7139]
Refer to Section 6.3.17
Refer to section 6.3.13 for
VCAT

MESSAGE _ID 23/1 [RFC2961]

MESSAGE_ID_ACK/ 24/<1,2>" [RFC2961]

MESSAGE_ID_NACK

MESSAGE_ID_LIST 25/1 [RFC2961]
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RSVP-TE Object Class-Num/ C-type][/ Type/ Reference
[Sub-type]]
NOTIFY REQUEST 195/1 [RFC3473]
POLICY _DATA 14/1 [RFC2205]
RECORD_ROUTE 21/{same as ERO} [RFC3209], [RFC3473],

[RFC3477], Refer to section
6.3.3

RECOVERY_LABEL

34/{same as RSVP_LABEL}

[RFC3473], [RFC4328]
[RFC7139]
Refer to Section 6.3.17

Refer to section 6.3.13 for
VCAT

RESTART _CAP 131/1 [RFC3473]
RESV_CONFIRM 15/1 [RFC2205]

Refer to Section 6.3.5
RSVP_HOP 3/3/<3,4,5>° [RFC2205], [RFC3471],

31 [RFC3473]

Refer to Section 6.3.6
SENDER_TEMPLATE 11/7 [RFC2205], [RFC3209],

[RFC3473]

Refer to Section 6.3.7
SONET_SDH_TSPEC 12/4 [RFC4606]
G709 _TSPEC (OTNv1) 12/5 [RFC4328]
OTNv3_TSPEC 12/7 [RFC7139]

Refer to Section 6.3.19
ETHERNET TSPEC 12/6 [RFC6003]
INTSERV_TSPEC 12/2 [RFC2210]

Refer to Section 6.3.10
SESSION 1/15 [RFC2205], [RFC3209],

Refer to Section 6.3.8
SESSION_ATTRIBUTE 207/<1,7> [RFC3209]
STYLE® 8/1 [RFC2205]
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RSVP-TE Object Class-Num/ C-type][/ Type/ Reference
[Sub-type]]
SUGGESTED_LABEL 129/{same as RSVP_LABEL} | [RFC3473]
[RFC7139]

Refer to Section 6.3.17

Refer to section 6.3.13 for
VCAT

TIME_VALUES" 5/1 [RFC2205]
UPSTREAM_LABEL 35/{same as RSVP_LABEL} [RFC3473], [RFC4328]
[RFC7139]

Refer to Section 6.3.17

Refer to section 6.3.13 for
VCAT

OIF_VENDOR_PRIVATE_
EXTENSION_TYPE_1

124/1
OIF_INV_MUX_IF_ID (1/1)
OIF_INV_MUX_TSPEC (2/1)

OIF_INV_MUX_FLOWSPEC
(3/1)

OIF_RECOVERY_STACK
(4/1)

Refer to [OIF-RSVP-Ext]
and section 6.3.11

Refer to section 6.3.11.3 for
OIF_RECOVERY_STACK

OIF_VENDOR_PRIVATE_
EXTENSION_TYPE_3

252/1

OIF_LSP_TUNNEL_INTERFA
CE_ID (2/1)

OIF_VENDOR_PRIVATE_ER
0 (3/1)

OIF_VENDOR_PRIVATE_RR
O (4/1)

OIF_ML_ADAPTATION (5/1)

Refer to [OIF-RSVP-Ext]
and section 6.3.12

Note 1: The absence of this object is equivalent to receiving an object containing values

all set to zero (0).

Note 2: {text} where text is a comment.

Note 3: <...> indicates the different C-types or sub-types defined for the particular

object.

Note 4: The port identifier contained in the SPC_LABEL sub-object is the logical port
identifier assigned at the destination UNI-N; the port identifier contained in the
EGRESS_LABEL sub-object is a logical port identifier assigned at the destination UNI-

C.
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Note 5: The format of LABEL is dependent on the signal types defined by
LABEL_REQUEST object.

Note 6: A LABEL_SET object contains a list of “sub-channels” whose type is inferred
from the label type field. Each of the sub-channels represents a label (wavelength, fiber,
timeslot, etc.). A given LABEL_SET object MUST include a single label type. The
interpretation of the label depends on the type of the link over which the label is to be
used, so each sub-channel does NOT need its own header within the LABEL_SET object.

Note 7: MESSAGE_ID_NACK is a sub-type of MESSAGE_ID_ACK.

Note 8: RSVP_HOP Types 4 and 5 SHOULD NOT be generated but MUST be supported
if received for E-NNI 1.0 backward compatibility.

OIF-ENNI-RSVP-02.3
E-NNI OTNv3 Amendment — RSVP-TE Signaling

Note 9: Both “fixed filter” and “shared explicit” styles are used.

Note 10: The value MUST be coordinated with Srefresh intervals to ensure proper refresh
of the state information.

6.3.1 ERROR_SPEC

The IPv4 IF_ID_ERROR_SPEC (class = 6, C-Type =3) is defined in [RFC3473]. The IPv4
IF_ID_ERROR_SPEC MUST be supported. In E-NNI signaling, the error node address MUST
be set to the SC PC ID of E-NNI (Identifier of eNNI-U or eNNI-D) that reported the error.

During graceful deletion, the path_State Removed flag SHOULD be set, and Error Code 0
(confirmation) and Error Value 0 SHOULD be used.

When the Error Code is non-zero, the IPv4 IF_ID_ERROR_SPEC SHOULD contain an IPv4
(Type 1) or an IPv4 IF_INDEX (Type 3) sub-object, as defined in [RFC3471]. The content of the
IPv4 sub-object or IF_INDEX sub-object is significant for routing, and the identifiers used are
those advertised by E-NNI 2.0 Routing and signaled in the ERO. The IF_INDEX sub-object
corresponds to a hop in the ERO. In addition to either a Type 1 or Type 3 sub-object, further
objects may be included using definitions in [RFC4920].

The Type 1 object reports a whole transport node failure, and the IPv4 Address is the Node ID of
the failed node. The Type 3 sub-object also carries an interface 1D, specifying a link failure at that
transport node.

The format of the [RFC3473] IF_ID ERROR_SPEC, Type 1 sub-object is depicted below:
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0 1 2 3
01234567890123456789012345%6789°01
tot—t—t—t—Ft—t—Ft—t—Ft—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F+—+—+
| Length | Class-Num (6) | C-Type (3) |
tot—t—t—t—t—t—F—t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F+—F+—+—+
| IPv4 Error Node Address |
tot—t—t—t—F—t—Ft—t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—+—F+—+—+

OIF-ENNI-RSVP-02.3
E-NNI OTNv3 Amendment — RSVP-TE Signaling

| Flags | Error Code | Error Value |
t—t—t—t—t—F—t—Ft—t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F+—+—+
| |
// (Subobjects) //
| |
-ttt —t—t—t—t—F—F -ttt —t—F—F—F -ttt -t —F—F -ttt -+ —F—F—+—+—+

The format of the [RFC3473] IF_ID ERROR_SPEC, Type 1 sub-object is depicted below:
0 1 2 3
012345678901234567890123456782901

R e e T e e e et A e e e et e e e e e e e et
| Type (1) | Length (8) |
e e e e e e e e et e e e e e et
[ IP Address |
e e et e e e e et

The format of the [RFC3473] IF_ID ERROR_SPEC, Type 3 sub-object is depicted below:
0 1 2 3
01234567890123456789012345678901

Fot =ttt -ttt -ttt —F—F—F—F—t—F—F—F—F—F—F—t—t—F—F—+—+
| Type (3) | Length (12) |
Fot =ttt -ttt -ttt —F—F—F—F—F—F—t—F—F—F—F—F—F—t—t—F—F—+—+
[ IP Address |
R s A e e e e S
| Interface ID |
tod =ttt -ttt -ttt —F—t—F—F—F—F—t—F—F