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The OIF is an international non profit organization with over 90 member companies, 
including the world’s leading carriers and vendors. Being an industry group uniting 
representatives of the data and optical worlds, OIF’s purpose is to accelerate the deployment 
of interoperable, cost-effective and robust optical internetworks and their associated 
technologies. Optical internetworks are data networks composed of routers and data switches 
interconnected by optical networking elements. 

With the goal of promoting worldwide compatibility of optical internetworking products, the 
OIF actively supports and extends the work of national and international standards bodies.  
Working relationships or formal liaisons have been established with IEEE 802.1, IEEE 802.3ba, 
IETF, IP-MPLS Forum, IPv6 Forum, ITU-T SG13, ITU-T SG15, MEF, ATIS-OPTXS,ATIS-
TMOC, TMF and the XFP MSA Group. 

For additional information contact: 
The Optical Internetworking Forum, 48377 Fremont Blvd., 

Suite 117, Fremont, CA 94538 

510-492-4040 ✦ info@oiforum.com 

www.oiforum.com 
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ABSTRACT: This implementation agreement specifies how to add OIF vendor private extensions 
to RSVP in OIF implementation agreements. Abiding by such guidelines will ensure all OIF private 
extensions to RSVP are defined in a consistent way across OIF implementation agreements. 
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4 Introduction 

Multiple OIF implementation agreements, and amendments to OIF 
implementation agreements, MAY define OIF private extensions to the RSVP 
protocol. 

It is highly desirable that such OIF documents define such extensions in a 
consistent way. 

This implementation agreement defines some guidelines for the specification of 
OIF private extensions to RSVP. All OIF implementation agreements and 
amendments to OIF implementation agreements that define OIF private 
extensions to the RSVP protocol MUST abide by such guidelines. 
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5 OIF Vendor Private Extensions to RSVP 

 

5.1 Vendor private RSVP extensions: IETF rules 

Two IETF RFCs specify how organization/vendor private RSVP extensions can 
be defined: 

• RFC3936 allocates three class number ranges for vendor private objects: 

o 124 through 127 (0bbbbbbb class numbers, i.e., per RFC2205, an 
implementation that does not recognize such an object will reject 
the message and return an error); 

o 188 through 191 (10bbbbbb class numbers, i.e., per RFC2205, an 
implementation that does not recognize such an object will drop 
this object without error and forward the message); 

o 252 through 255 (11bbbbbb class numbers, i.e., per RFC2205, an 
implementation that does not recognize such an object will ignore 
and forward it unchanged). 

• For EXPLICIT_ROUTE sub-objects, RFC3936 allocates a type range for 
vendor private sub-object: 124 through 127. 

• For RECORD_ROUTE sub-objects, RFC3936 allocates a type range for 
vendor private sub-object: 252 through 255. 

• RFC5284 defines a new RSVP Error Code: “User Error Spec (31)” and a 
new RSVP object: USER_ERROR_SPEC (Class-Num = 194). When this 
new error code is used in a PathErr, ResvErr or Notify messages, then a 
USER_ERROR_SPEC object MUST be included. 

Note: RFC3936 defines a vendor private error codes range as well. Such 
error codes should not be used in OIF implementation agreements. The 
USER_ERROR_SPEC object should be used to specify OIF private errors. 

The first 32 bit word of a vendor private object, a vendor private 
EXPLICIT_ROUTE or RECORD_ROUTE sub-object, or the USER_ERROR_SPEC 
object is the vendor’s SMI enterprise code. 
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5.2 OIF SMI enterprise code 

The OIF SMI enterprise code is 26041. 

Therefore, an OIF vendor private object has the following format (the enterprise 
code is encoded in network byte order): 

    0                   1                   2                   3 

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |            Length             |   Class-Num   |     C-Type    | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |                  SMI Enterprise Code (26041)                  | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |                                                               | 

   ~               One or more first level sub-TLVs                ~ 

   |                                                               | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

 

The USER_ERROR_SPEC object has the following format (the enterprise code is 
encoded in network byte order): 
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    0                   1                   2                   3 

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |            Length             |  C-Num (194)  |  C-Type (1)   | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |                  SMI Enterprise Code (26041)                  | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |    Sub Org    |  Err Desc Len |        User Error Value       | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |                                                               | 

   ~                       Error Description                       ~ 

   |                                                               | 

   +---------------+---------------+---------------+---------------+ 

   |                                                               | 

   ~                 First level sub-TLVs                          ~ 

   |                                                               | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

The value portion of the USER_ERROR_SPEC object, including the format 
for sub-TLVs (if any), must follow [RFC 5284]. 

 

OIF private sub-objects in an EXPLICIT_ROUTE object have the following 
formats (the enterprise code is encoded in network byte order): 

    0                   1                   2                   3 

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |L|  Type(12x)  |     Length    |  SMI Enterprise Code (26041)  | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   | SMI Enterpr. Code (continued) | (Subobject contents)          ~ 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

Type values 124, 125 and 126 are reserved for future assignment.  

For type value 127, the subobject format is further specified in section  5.4. 

OIF private sub-objects in an RECORD_ROUTE object have the following 
formats (the enterprise code is encoded in network byte order): 
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    0                   1                   2                   3 

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |   Type (25x)  |     Length    |  SMI Enterprise Code (26041)  | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   | SMI Enterpr. Code (continued) | (Subobject contents)          ~ 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

Type values 252, 253 and 254 are reserved for future assignment. 

For type value 255, the subobject format is further specified in section  5.5. 

 

5.3 OIF vendor private objects 

This implementation agreement defines three RSVP OIF vendor private objects, 
one within each [RFC2205/RFC3936] class number range. 

• OIF_VENDOR_PRIVATE_ EXTENSION_TYPE_1 (Class-Num = 124) 

• OIF_VENDOR_PRIVATE_ EXTENSION_TYPE_2 (Class-Num = 188) 

• OIF_VENDOR_PRIVATE_ EXTENSION_TYPE_3 (Class-Num = 252) 

Only zero or one OIF vendor private object of each type should be present in an 
RSVP message. 

OIF implementation agreements MUST use the appropriate 
OIF_VENDOR_PRIVATE_EXTENSION_TYPE_x object depending on the 
desired forward or backward compatibility behavior. 

 

5.3.1 OIF vendor private object format: first-level TLV 

When C-Type = 1 is used for any of the three OIF vendor private objects defined 
in section  5.3, the OIF vendor private object value that follows the OIF enterprise 
number MUST contain one or more first-level sub-TLVs. 

Each first-level sub-TLV MUST conform to RSVP Class-Num/C-Type object 
format: 
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    0                   1                   2                   3 

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |            Length             |   Class-Num   |     C-Type    | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |                            ...                                | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

The first level sub-TLVs class numbers and C-Types are assigned and managed 
by OIF. Each OIF vendor private object (defined in  5.3) has its own class number 
space: the same class number may be assigned to two different first level sub-
TLVs if they are carried in two different OIF vendor private objects. 

The length field provides the total length of the first-level sub-TLV, including its 
header. 

The compatibility rules, based on the two high-order bits of an object Class-
Number and defined in [RFC2205], do not apply to the first-level sub-TLV class 
number. All first-level sub-TLVs contained in an OIF vendor private object 
(defined in  5.3) will be processed according to the compatibility rules yield by 
this OIF vendor private object class number. 

 

The OIF implementation agreement that defines a first-level sub-TLV MUST 
specify its value part. It MUST also specify whether a given first-level sub-TLV 
may be encoded once or multiple times within the OIF vendor private object. 

A value field whose length is not a multiple of four MUST be zero-padded so 
that the TLV is four-octet aligned. 

 

5.3.2 OIF vendor private objects format: second-level TLV 

The OIF implementation agreement or amendment that defines a first level sub-
TLV will specify its value part format. This value part may consist of one or more 
second level sub-TLVs, and in such a case, those second level sub-TLVs formats 
SHOULD be defined by the same OIF implementation agreement or amendment. 

This document recommends that the value part of a first-level sub-TLV consist of 
one or more second level sub-TLVs that conform to the following format: 
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    0                   1                   2                   3 

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   |      Type     |    Length   |              Value              | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   ~                           Value                               ~ 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

The length field provides the total length in octets of the second-level sub-TLV, 
including the Type and Length fields. The entire TLV is padded with between 
zero and three trailing zeros to make it four-octet aligned. The Length field does 
not count any padding. 

 

5.4 OIF vendor private EXPLICIT_ROUTE sub-objects 

This implementation agreement defines one EXPLICIT_ROUTE OIF vendor 
private sub-object. Its type is 127. Its content (following the SMI enterprise 
number as shown in section  5.2) is encoded using the following format: 

    0                   1                   2                   3 

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

                                   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

                                   |   Reserved    |   Sub-Type    | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   ~                          Content                              ~ 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

The Sub-Type field identifies a particular OIF private sub-object. It also defines 
the format of the Content part. 

Such a sub-object may appear multiple times in an EXPLICIT_ROUTE. 

 

5.5 OIF vendor private RECORD_ROUTE sub-objects 

This implementation agreement defines one RECORD_ROUTE OIF vendor 
private sub-object. Its type is 255. Its content (following the SMI enterprise 
number as shown in section  5.2) is encoded using the following format: 
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    0                   1                   2                   3 

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

                                   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

                                   |   Reserved    |   Sub-Type    | 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

   ~                          Content                              ~ 

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

The Sub-Type field identifies a particular OIF private sub-object. It also defines 
the format of the Content part. 

Such a sub-object may appear multiple times in a RECORD_ROUTE. 

 

6 Codepoint allocation 

The editor of an OIF (draft) implementation agreement or amendment must 
request the allocation of codepoints for: 

• Class-Num and C-Types for first-level TLVs in OIF private objects; 

• Types for second level sub-TLVs; 

• Sub-Types for EXPLICIT_ROUTE and RECORD_ROUTE OIF private sub-
objects; 

• Sub-org and error values in OIF private USER_ERROR_SPEC object. 
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