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Abst ract
The Optical Interworking Forum (O F) has defined extensions to the
Label Distribution Protocol (LDP) and the Resource ReSerVation
Protocol (RSVP) for optical User Network Interface (UNI) signaling.
These extensions consist of a set of new data objects and error
codes. This docunent describes these extensions.

1. Introduction
The O F UNI signaling specification is described in [8]. This

specification utilizes | ETF protocol standards as well as | ETF work
in progress. Specifically, the follow ng | ETF specifications are

used:

0 Label distribution protocol (LDP) [6]

0 Resource reservation protocol (RSVP) [5]

0 GQWLS signaling and GVWPLS ext ensions for SONET/ SDH [ 4]
0 GQGWLS RSVP-TE and CR-LDP extensions [2, 3]

The aimof the OF UNI specification is the maximal re-use of |ETF
protocol definitions. A few extensions to | ETF protocols, however,
have been defined to serve UN -specific needs. These extensions are
described in this docunent.
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2. LDP Extensions for UNI Signaling

The LDP extensions for UN signaling consist of new TLVs that capture
UNI - speci fic paranmeters and new UNI -specific status codes. The new
TLVs are Source ID (3 TLVs), Destination ID (3 TLVs), Egress Label,
Local Connection ID, Diversity, Contract ID, and UNI Service Level
[8]. These are described below. The new status codes are assigned
fromthe private use space of LDP codes, as described in [8]. The
UNI specification [8] al so defines two new LDP nessages, Status
Enquiry and Status Response. These nessages have been obsol eted and
hence no code points are requested in this docunent for them

2.1 Source |ID TLVs

Three TLVs have been defined to encode the Source | D. The content and
usage of these TLVs are described in [8].

2.1.1 | Pv4 Source ID

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| U F| Source I D Type (0x0960) | Length |
I i L i i S I Sk N SRR SR S
I I
~ Contents ~
| |
B T S i T s i i e e SEI S
2.1.2 IPv6 Source ID

0 1 2 3
01234567890123456789012345678901
B T i T o o o S e i i S S
Ul F| Source I D Type (0x0961) | Length |
+-

S T S T

+
I
+-
I

~ Contents
|

+-

I T S s e S S i S A S S R SR S
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2.1.3 NSAP Source ID

1 2 3
1234567890123456789012345678901
i I T e e e e ok i s S NI T S S i S S S et S T S
Source | D Type (0x0962) | Lengt h |
i I T e e o ol ol T i e S S S el T S R S S

0
0
+- +- +
| U Fl
+- +- +
I I
~ Contents ~
I I
i el i e S e i e el it T T TR i SR S e e S T T ol it SR N

2.2 Destination |ID TLVs

Three TLVs have been defined to encode the Destination ID. The
content and usage of these TLVs are described in [8].

2.2.1 | Pv4 Destination |ID

0 1 2 3

01234567890123456789012345678901
B T i T o o o S e i i S S
U F| Dest I D Type (0x0963) | Length |
B S i ks e S S i i i S S S S e e e e

Contents

+— 1 +— +

T A S i S S S T S T S S e e s e

2.2.2 | Pv6 Destination |ID

0 1 2 3
01234567890123456789012345678901
B T i T o o o S e i i S S
Ul F| Dest I D Type (0x0964) | Length |
+

T T S el

+
I
+
I
~ Contents
I

+

T A S i S S S T S T S S e e s e
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2.2.3 NSAP Destination |ID

0 1 2 3

01234567890123456789012345678901

i s T S i i T S A b e ok

| U F| Dest 1D Type (0x0965) | Length |

i e Lt s e T e e ok ok i R TR R o

I I

~ Contents ~

I I

e L o i e S  th o i R S

2.3 Egress Label TLV

The Egress Label TLV is encoded as:
0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| U F| Egress Label (0x966) | Lengt h |
B T I i R i e i Sl e e g e S I T s s it sTE O T B S SR
I I
~ Contents ~
I I
i e e R e o o e i ol S N B S

The content and usage of this TLV are described in [8].
2.4 Local Connection ID TLV
The Local Connection ID TLV is encoded as:

1 2 3

0
01234567890123456789012345678901

e T S e S I

+

| U F| Local Conn. 1D (0x967) | Lengt h |
i i I T i i S L it it S
I
I
+-

Contents ~
I i i ik ol (NI EE S S R T R R R R R it il S R S it ot I SR R

The content and usage of this TLV are described in [8].
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2.5 Diversity TLV
The Diversity TLV is encoded as:

0 1 2 3

01234567890123456789012345678901
B s o T ol i R R S e i ik i Sh SRR N S
U F| Diversity (0x968) | Lengt h |
i T o T i e S S S i S e S

+
I
+-
I I
~ Content s ~
I I
B i s sl o S S S S N i e ik T SEIE TR e Sl R R i S S e e i e i
The content and usage of this TLV are described in [8].
2.6 Contract ID TLV
The Contract ID TLV is encoded as:

1 2 3
1234567890123456789012345678901
i I T S i T s i e ik ik T I R S S e T e e e o
|

+ +
| U F| Contract | D (0x969) | Length |
R et e s i o e s i i
I
I
+-

0
0

Contents ~
I i i ik ol (NI EE S S R T R R R R R it il S R S it ot I SR R

The content and usage of this TLV are described in [8].
2.7 UN Service Level TLV

The UNI Service Level TLV is encoded as:
0 1 2 3
01234567890123456789012345678901
B S S e i S S T A S S S S S S i S S
|

+ +
| U F| Service Level (0x970) | Lengt h |
R e s T o T S R El ok i R e e S S e o o s
~ Content s ~
B i s T T i i o S o T Ji I

The content and usage of this TLV are described in [8].
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RSVP Extensions for UNl Signaling

A single new object class, called "Generalized UNI" is defined. In
addition, extension to the RSVP session object and new UNI -specific
error codes are defined. These are described bel ow

3.1 Ceneralized_UNI Object

The GENERALI ZED UNI obj ect has the followi ng format:

0 1 2 3
01234567890123456789012345678901
e T S S S e i i S DU S S S S R S T S S

| Length (>8) | CNum(229) | CType (1) |
B i s T T i i o S o T Ji I
/1 (Subobj ect s) /1

i i i T i I S i e s o o i i
Subobj ect s:

The contents of a GENERALIZED UNI object are a series of variable-
Il ength data itens. The common format of the sub-objects is shown
bel ow

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Length | Type |  Sub-Type |
R e s T o T S R El ok i R e e S S e o o s
/1 Val ue /1
R e o T T e S S T ol S i T S s ik i I S I S S R S R

The foll owi ng sub-objects are defined. The contents of these sub-
obj ects are described in [8]:

- Source Transport Network Assigned (TNA) Address sub-object:
Type = 1. The follow ng sub-types are defined:

I pv4d (Sub-type = 1);
| pv6 (Sub-type = 2);
NSAP (Sub-type = 3).

- Destination TNA Address sub-object: Type = 2;
The foll owi ng sub-types are defi ned:

I pv4 (Sub-type = 1);
| pv6 (Sub-type = 2);
NSAP ( Sub-type = 3).
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- Diversity sub-object: Type = 3, Sub-type =1
- Egress | abel sub-object: Type = 4, Sub-type = 1.
- Service |level sub-object: Type =5, Sub-type = 1.

3.2 UN _Ipv4_Session Ohject
This object [7] has the followi ng format:
UNI | Pv4_SESSION object: Cass =1, CType = 11

0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| Length (16) | dass-Nun(1l) |C Type (11) |
B i s T T i i o S o T Ji I
| | Pv4 Address |
e L o i e S  th o i R S
| MJST be zero | Tunnel 1D |
i e e R e s o i e e b i S I N S T
| Ext ended | Pv4 Address |
B i s T T i i o S o T Ji I

The C- Type value (11) will distinguish UNI-related RSVP Sessi ons
fromother RSVP sessions. The usage of this object is described in

[8].
3.3 Error Codes

UNI -specific errors fall under the "Routing Problent (error code =
24) [7] and "Policy Control Failure" (error code = 2) [5] errors, and
they require the assignnment of sub-codes. The following is the |ist
of errors and proposed assignments of sub-codes:

- Routing Problem Diversity not available (Error code = 24, sub-
code = 100)

- Routing Problem Service |evel not available (Error code = 24,
sub- code = 101)

- Routing problem Invalid/Unknown connection ID (Error code = 24,
sub-code = 102)

- Policy control failure: Unauthorized sender (Error code = 2, sub-
code = 100)

- Policy control failure: Unauthorized receiver (Error code = 2,
sub- code = 101)
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4. | ANA Consi derations

The OF UNI 1.0 specification defines new objects and error codes
under LDP and RSVP. The mmjority of these extensions require code
poi nt assignnents via | ETF consensus action. These are sumari zed
bel ow.

4.1 LDP Messages, TLVs and Status Codes
TLV types 0x0960 - 0x0970 as described in Sections 2.1 - 2.7 above.

UNI - specific status codes have been allocated out of the Private Use
space, i.e., Ox3Fxxxxxx. These do not require | ANA adm nistration

4.2 RSVP nject Cass and Error Codes

General i zed UNI object class (Section 3.1), Cass Nunber 229, C Type
1. Further sub-objects are defined, with Type nunbers 1-5 and
various Sub-Type nunbers, as described in Section 3.1. The code
points for the Generalized UNI object and the associ ated sub-objects
require | ANA adm ni stration.

UNI | pv4_Session Object (Cass-Num= 1, C Type = 11), as described in
Section 3. 2.

UNI -specific errors fall under the Routing Problemand Policy Contro
Failure errors (error codes 24 and 2). Sub-codes under error code 24
are 100, 101 and 102, as described in Section 3.3. Sub-codes under
error code 2 are 100 and 101, as described in Section 3.3.

5. Security Considerations

Security considerations related to RSVP, RSVP-TE and LDP are
described in Section 2.8, Section 6 and Section 5 of RFCs 2205 [5],
3209 [9] and 3036 [6], respectively. Security considerations
pertaining to UNl signaling using the extensions described in this
docunent and how these relate to the security aspects of RSVP, RSVP-
TE and LDP are described in Section 13.4 of the UNl specification

[8].
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7. Intellectual Property

The | ETF takes no position regarding the validity or scope of any
intellectual property or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunment or the extent to which any |icense under such rights
m ght or might not be avail able; neither does it represent that it
has made any effort to identify any such rights. Information on the
| ETF' s procedures with respect to rights in standards-track and

st andards-rel ated docunentati on can be found in RFC 2028.

Copies of clainms of rights nmade avail able for publication and any
assurances of licenses to be nade available, or the result of an
attenpt made to obtain a general |icense or permssion for the use of
such proprietary rights by inplenentors or users of this
specification can be obtained fromthe | ETF Secretari at.

The 1 ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights which may cover technol ogy that may be required to practice
this standard. Pl ease address the information to the | ETF Executive
Director.
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8. Full Copyright Statenent
Copyright (C) The Internet Society (2003). All R ghts Reserved.

Thi s docunent and translations of it may be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation my be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
included on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zations, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS |S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE
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