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Abst r act

Automatic Switched Optical Network (ASON) is an architecture,
specified by I TUT Study Goup 15, for the introduction of a contro
pl ane for optical networks. The ASON architecture specifies a set
reference points that defines the relationship between the ASON
architectural entities. Signaling over interfaces defined in those
ref erence points can nmake use of protocols that are defined by the
| ETF in the context of Generalized Milti-Protocol Label Switching
(GWLS) work. This docunment describes Constraint-Based LSP setup
usi ng LDP (CR-LDP) extensions for signaling over the interfaces
defined in the ASON reference points. The purpose of the docunent

|
of

is

to request that the | ANA assigns code points necessary for the CR LDP

extensions. The protocol specifications for the use of the CR-LDP
extensions are found in I TU T docunents.
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1. Introduction

Automatic Switched Optical Network (ASON) is an architecture,
specified by I TUT Study Goup 15 (SGL5), for the introduction of a
control plane for optical networks. The devel opnent and the

st andardi zati on of ASON has been done by I TU T SG15 and i s docunent ed
in recommendation G 8080 [1]. The architecture includes a control
plane with a set of reference points between the architectural
conponents. The ASON signaling that runs over interfaces defined in
those reference points are described in ITUT reconmendation G 7713

[2].

Constraint-Based LSP Setup using LDP (CR-LDP) [3] is one of the
protocols selected by the ITU for the realization of G 7713 and its
dynani ¢ connecti on nmanagenent. The work specific to CR-LDP extensions
for ASON is docunented in I TU T recommendation G 7713.3 [8].

Thi s docunent introduces those CR-LDP extensions that are specific to
ASON and requests | ANA all ocati on of code points for these
extensions. The docunent does not specify how these extensions are
used; that is the subject of the above nentioned | TU-T docunents.

Thi s docunent shoul d be considered in conjunction with RFC 3036 [4],
RFC 3212 [3], and CR-LDP extensions for GWLS [5].

2. Overview of CR LDP Extensions for ASON

Thi s docunent describes ASON specific CR LDP extensions covering the
foll owi ng ASON signaling requirenments:

- Call and connection control separation

- Support of Soft Permanent Connections (SPC)
- Crankback

- Additional error codes

An inmportant ASON architectural principle is the separation between
the call and the connection controllers as described in G 8080. Call
and connection control separation allows for a call with nultiple
connections associated with it. It also allows for a call with no
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connections (a tenporary situation that m ght be useful during
recovery).

The separation of the call and the connection controllers could be
achi eved using one of two nodels. The first nodel is one where the
call set up request is always acconpanied by a connection request.
The second nodel is one in which call set up is done independently
from connection set up. The first nodel is usually referred to as

| ogi cal separation, while the second nodel is usually referred to as
conpl ete separation. CR-LDP extensions for ASON support the two
separati on nodel s.

Two new nmessages are introduced for call operations (set up and
rel ease). The Call Setup message is used for those cases where
compl ete separation is required. Oherw se the LDP Label Request
message i s used for |ogical separation.

A connection set up request nust indicate the call to which the
connection needs to be associated. A Call ID TLV is introduced to
achieve this goal. The structure of the Call IDallows it to have a
gl obal or an operator scope.

Call release is always achieved using the Call Rel ease nessage. The
reception of the call Release nessages signifies the intention to
remove all connections that are associated to the call. Connection
rel ease is achieved using the CR-LDP | abel rel ease procedure (using
LDP Label Rel ease and Label Wthdraw nmessages) as defined in [4].

A Call Capability TLV is also introduced to explicitly indicate the
capability of the requested call

An Soft Pernmanent Connection (SPC) service assunes that both source
and destination user-to-network connection segments are provisioned
whil e the network connection segnent is set up via the control plane.
For exanple when the initial request is received froman externa
source, e.g. froma nmanagenent system there is an inplicit
assunption that the control plane has adequate information to
determne the specific destination (network-to-user) |ink connection
to use. Support for CR-LDP is provided by the use of the Egress
Label TLV as defined in the OF UNI 1.0 section 11.7.5 [6] fromthe
Optical Internetworking Forumand in RFC3476 [7].

3. CRLDP Messages for ASON
This section describes the formats and the procedures of the two
messages that are required for ASON call and connection control

separation. Those nessages are the Call Setup nessages and the Call
Rel ease nessage
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3.1 Call Setup Message

CR- LDP Extensions for ASON

The format of the Call Setup nessage is:

0

1 2

March 2003

3

01234567890123456789012345678901
T T T o T i S S i oI S SEp S S S

|0] call Setup

(0x0500) | Length

i S i S S s S S S e A it S S S S R S

Message I D

T S T I

+—+—+— 11—+ 1+ 1 —

Message | D:
Is as defined in

Source | D TLV:
Is as defined in

Dest ID TLV:
Is as defined in

Call ID TLV:
Is as defined in

Source | D TLV

T S S i S S S T S S S S

Dest ID TLV

B T I e T I I i S S S S

Call 1D TLV

Call Capability TLV

Optional Parameters

RFC3036 [4] .

UNl 1.0 [6] and in [7].

UNI 1.0 [6] and in [7].

section 4.1 of this docunent.

Cal |l Capability TLV:

Is as defined in
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section 4.2 of this docunment.
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3.1.2 Call Setup Procedure

The Calling party sends the Call Setup nmessage whenever a new call
needs to be set up with no connection associated with it. The Call
Set up nessage shall contain all the information required by the
network to process the call. |In particular, the Call Setup nessage
shall include the calling and called party addresses as specified by
the Source ID and Dest ID TLV. The setup nessage nust include Call
ID TLV. The call control entity shall identify the call using the
selected identifier for the lifetime of the call. The Call Setup
message shall progress through the network to the called party. The
called party nmay accept or reject the incoming call. An LDP
Notification nessage with the appropriate status code shall be used
to informthe calling party whether the setup is successful. The
call can be rejected by either the network, e.g. for policy reasons,
or by the called party.

3.2 The Call Rel ease Message
This format of the Call Rel ease nessage is:
0 1 2 3

01234567890123456789012345678901

B s o T ol i R R S e i ik i Sh SRR N S

0] Call Rel ease (0x0501) | Lengt h |

i T o T i e S S S i S e S
Message I D |

i i S S i e o i S e S S S
Source I D TLV

I S T i S S S e T T I S i e S
Dest I D TLV

Call 1D TLV

R i T T e e T T i ST S R S
Optional Paraneters

+
I
+
I
+
I
I
+
I
I
+
I
I
+
I
T T T S S i i S S S ik U R

I
I
- +
I
I
N kL p e SR S T R S S S R
I
I
- +
I
- +
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3.2.1 Call Rel ease Procedure

The Call Rel ease nessage is sent by any entity of the network to
term nate an already established call. The Call Rel ease nessage nust
include the Call ID TLV of the call to be ternminated. Confirmation
of call release is indicated to the request initiator using a
Notification nessage with the appropriate status code. Reception and
processing of the Call Rel ease nmessage must trigger the rel ease of

all connections that are associated with that call. Connection

rel ease follows the normal CR-LDP procedure using Label Rel ease and
Label Wt hdraw nessages.

4., CR-LDP TLVs for ASON

This section describes the operator specific Call ID TLV, the
globally unique Call ID TLV, the Call Capability TLV and the
Crankback TLV introduced for ASON

4.1 Call ID TLV

An established call may be identified by a Call ID. The Call IDis a
globally unique identifier that is set by the source network. The
structure for the Call ID (to guarantee gl obal uni queness) is to
concatenate a gl obally unique fixed identifier (conposed of country
code, carrier code, unique access point code) with an operator
specific identifier (where the operator specific identifier is
conmposed of ingress network el ement (NE) address and a | oca
Identifier).

Therefore, a generic CALL ID with gl obal uniqueness includes <gl oba
I d> (conposed of <country code> plus <carrier code> plus <unique
access point code>) and <operator specific 1d> (conposed of <NE
address> plus <local ldentifier>). For a CALL_ID that requires only
operator specific uniqueness, only the <operator specific Id>is
needed, while for a CALL_ ID that is required to be globally unique
bot h <gl obal | D> and <operator specific |d> are needed.

The <gl obal 1d> shall consist of a three-character Internationa
Segment (the <country code>) and a twel ve-character National Segnent
(the <carrier code> plus <unique access point code>). These
characters shall be coded according to | TU-T Reconmrendati on T.50.
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The format of the operator specific (Op-Sp) CALL_ID TLV:

0 1 2 3

o

1234567890123456789012345678901
B T i R T it I S S S S S S
-Sp Call 1D (0x0831) | Length |
B i I I T ot T I T S i e ks s O TR TR i S

NE Address (NEA Sub TLV)

1

1

1
+

c
+—= +
n
+— +

1
1
+

B T S T e s S i I S S S i S
Local ldentifier |
B S S T b o o o e S i ot S e i S S

Local ldentifier (continued) |
Bl o T R ik st T o e b i T o S S e S it eI

+— +— +— T +— +

NEA Sub TLV:
The Source NE Address is an address of the transport network
el ement controlled by the source network. |Its length can be 4, 6,
16, or 20 bytes long. The NEA Sub TLV is TLV Type 1.

Local ldentifier:
A 64-bit identifier that remni ns constant over the |life of the
call.

The format of the globally unique (GQJ) Call 1D TLV:
0 1 2 3

01234567890123456789012345678901

B i aT T e e o S o S S S I T et sl o ST S S S S S S

|U Fl@&QJ Call I D (0x0832) | Length |

B T S i T s i i e e SEI S

Reserved | IS |

R s i o e i ol S e S e T ik ik T S e T S T S
NS

I
I
|
i T S S S T i T i I S I S S
NE Address (NEA Sub TLV) |
I

+-
+-
i T s i o S i i S R I S I S S S M
| Local ldentifier |
B T S i T s i i e e SEI S
| Local ldentifier (continued) |
R i T I e T S S e S TR S T e i I S e S e e e e o o
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I nternational Segment (I1Y9S)
To be coded according to I TU-T reconmendati on T.50. The
I nternational Segnent (IS) field provides a 3 character |SO 3166
Geographic/Political Country Code. The country code is based on
the three-character uppercase al phabetic | SO 3166 Country Code
(e.g., USA FRA).

Nati onal Segrment (NS)
The National Segment (NS) field consists of two sub-fields:

- the first subfield contains the | TU Carrier Code
- the second subfield contains a Unique Access Point Code.

The 1 TU Carrier Code is a code assigned to a network
operator/service provider, maintained by the ITUT

Tel ecomruni cation Service Bureauin association with Reconmendati on
M 1400. This code consists of 1-6 left-justified al phabetic, or

| eadi ng al phabetic followed by nunmeric, characters (bytes). |If
the code is less than 6 characters (bytes), it is padded with a
trailing NULL to fill the subfield.

The Uni que Access Point Code is a matter for the organi zation to
whi ch the country code and | TU carrier code have been assigned,
provi ded that uni queness is guaranteed. This code consists of 1-6
characters (bytes), trailing NULL, conpleting the 12-character

Nati onal Segrment. |If the code is less than 6 characters, it is
padded by a trailing NULL to fill the subfield.

Format of the National Segnent

0 1 2 3
01234567890123456789012345678901
el i I e i it T e e e e i i T o S e e S e T R R
| | TU carrier code |
I S i o T s S S S e s s T
| I'TU carrie dode (cont) | Unique access point code |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| Uni que access point code (continued) |
el i I e i it T e e e e i i T o S e e S e T R R

4.1.1 Call 1D Procedure
The foll owi ng processing rules are applicable to the CALL ID TLV:

- For initial calls, the calling/originating party call controller
must set the CALL ID values to all-zeros.
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- For a new call request, the source networks call controller (SNCC)
sets the appropriate type and value for the CALL ID.

- For an existing call (in case Call IDis non zero) the SNCC
verifies existence of the call.
- Internediate nodes are not allowed to alter the Call ID TLV set by

the i ngress node.

- The destination user/client receiving the request uses the CALL ID
values as a reference to the requested call between the source
user and itself. Subsequent actions related to the call uses the
CALL ID as the reference identifier.

4.2 Call Capability TLV
The format of the Call Capability TLV is:
0 1 2 3

01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| U F| Call Capabaility(0x0833) | Lengt h |
B i s T T i i o S o T Ji I
| Call Capability |
e L o i T e i R S S
The Call Capability TLV contains a 4 byte Call Capability field. The
Call Capability Field is used to explicitly indicate the
configuration potentiality of the call.

An exanpl e of values of the Call Capability field is:
0x0000 Point to Point call
4.3 Crankback TLV

Crankback requires that when the Label Request nessage is bl ocked at
a particular node due to unavail able resources, the node will inform
the initiator of the Label Request message of the location of the

bl ockage. The initiator can then re-conpute new explicit routes that
avoid the area where resource shortage is detected. A new Label
Request nessage is sent that includes the new route.

The support of crankback in CR-LDP is facilitated by the introduction
of a Crankback TLV. An LDP Notification message is used to inform
the Label Request nmessage initiator of the blocking condition. The
Notification nessage includes the Crankback TLV that indicates the

| ocati on of resource shortage. The location of the resource shortage
is identified using the ER-HOP TLV. The encodi ng of the Crankback
TLV i s:
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0 1 2 3

01234567890123456789012345678901
B T S i T s i i e e SEI S
| U F| Crankback(0x0834) | Length |
I S i o T s S S S e s s T
~ ER- HOP TLV ~
B i aT T e e o S o S S S I T et sl o ST S S S S S S

The ER-HOP TLV is specified in rfc3212 [3], and consists of an n x 4
bytes field, it could e.g. contain an I Pv4 or an |Pv6 address.

5. Additional Error Codes

G 7713 includes a nunber of error codes that are currently not
defined in earlier CRLDP related RFCs. The list of those error
conditions is given bel ow

Invalid SNP I D (0x04000009)
Calling Party busy (0x0400000a)
Unavai |l abl e SNP | D (0x0400000b)
Invalid SNPP | D (0x0400000c)
Unavai |l abl e SNPP | D (0x0400000d)

Failed to create SNC (0x0400000¢€)

Failed to establish LC (0x040000f)

I nvalid Source End-User Nane (0x04000010)
I nvalid Destination End-User Nanme (0x04000011)
I nvalid CoS (0x04000012)

Unavai | abl e CoS (0x04000013)

I nvalid GoS (0x04000014)

Unavai |l abl e GoS (0x04000015)

Fail ed Security Check (0x04000016)

Ti meQut (0x04000017)

Invalid Call Nane (0x04000018)

Failed to Rel ease SNC (0x04000019)

Failed to Free LC (0x0400001a)

Acronyns used in above error codes:

SNP Sub- net wor k Poi nt

SNPP Sub- net wor k Poi nt Poo
SNC Sub- net wor k Connecti on
LC Li nk Connecti on

CoS Cl ass of Service

GoS G ade of Service
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6.

10.

| ANA Consi der ati on

Thi s docunent uses the LDP RFC 3036 [4] nanme spaces; see
http://ww. i ana. or g/ assi gnnent s/ | dp- nanespaces.

Call Setup (0x0500)
Call Rel ease (0x0501)

The assignment for the follow ng TLVs:

Op-Sp Call ID TLV (0x0831)
QU Call 1D TLV (0x0832)

Call Capability TLV (0x0833)
Crankback TLV (0x0834)

The assignnent for the new error codes as listed in section 5 of this
docunent .

Security Considerations

Thi s docunent does not introduce any new security concerns other than
those defined in RFC 3036 and RFC 3212.

Security aspects (if any) wr.t. the G 8080 and G 7713 docunents need
to be addressed in those docunents.
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13. 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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