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LDP Extensions for Optical User Network Interface (O UNI) Signaling

Status of this Meno

This docunent is an Internet-Draft and is in full confornmance with all
provi sions of Section 10 of RFC2026.

Internet-Drafts are working docunents of the Internet Engineering Task
Force (I ETF), its areas, and its working groups. Note that other groups
may al so distribute working docunents as Internet-Drafts.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsoleted by other docunents at any
time. It is inappropriate to use Internet- Drafts as reference materi al
or to cite themother than as "work in progress.”

The list of current Internet-Drafts can be accessed at
http://ww. ietf.org/ietf/1lid-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow. htnl .

1. Abstract

General requirenents for signaling across the Optical UNI (O UNI) are
di scussed in [1]. This draft describes extensions to the LDP protocol
[2] to support those requirenents. The LDP extensions described here
address two areas:

- The addition of new TLVs to support the attributes required for
[ ightpath establishnment at the O UN
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- Two new LDP nessages to allow for the exchange of |ightpath status
information across the UNI

2. Conventions used in this docunent

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 [3].

3. Use of LDP for the O UN

This draft describes how LDP with extensions wll be used as a
signaling nechanismfor the OGUNI. Several O UNI abstract nessages are
defined in [1]. This draft specifies how to use the existing LDP
nessages for that purpose. Two new LDP nmessages are introduced to neet
the requirenments for the exchange of status information across the O
UNI .

3.1. Overview

LDP is one of the candi date protocols described in [1] for O UN
signal ing inplenmentation.

Applying LDP at the O UNI allows for

- The reuse of already defined LDP nessages and nessage formats

- The reuse of LDP session managenent and control procedures

- Additions to the already specified procedures for notification
of errors.

- The reuse of the LDP security nechani sm

Support for the O-UNl signaling requirenents depends upon the use of
the follow ng LDP behaviors and nechani sns as defined in [2].

- Use of Basic and/or Extended di scovery mechani sns.

- Use of the Label Request Message in downstream on denmand | abel
advertisement node with ordered control

- Use of the Label Mapping Message in downstream on denmand | abel
advertisement node with ordered control

- Use of the Notification Message.

- Use of the Wthdraw and Rel ease Messages.

Addi ti onal nessages are defined to support the propagation of |ightpath
status information as defined in [1].

Additional TLVs are specified to support the lightpath attributes
specified in [1].
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4. O UNI Session Managenent and Contro

LDP nessages that relevant to the O-UNl session managenent and contro
are Hello Message, Initialization Message, and KeepAlive Message.

4.1. Hello Message

This draft does not change the format or the procedures of the LDP
Hel | o Message as described in section 3.5.2. of [2].

4.2. KeepAlive Message

This draft does not change the format or the procedures of the LDP
KeepAl i ve Message as defined in section 3.5.4 of [2].

4.3. Initialization Message

The Initilaization Message is as defined in section 3.5.3 of [2] with

the follow ng nodifications:

- The Label Advertisenent Discipline (the “A” bit) is always set at
1 to indicate Downstream on Demand | abel distribution node.
Downstream on Denmand is the only | abel distribution node supported
at the OUNI. The assignnent A=0 should result in generating a
Notification Message with the appropriate error code.

- Loop Detection is always disabled, D=0. The assignnment D=1 shoul d
resul t ig generating a Notification Message with the appropriate
error code.

5. The Use of LDP Messages for O UNI

A set of abstract O-UNl nessages is defined in [1]. Those abstract
nmessages support the basic functions of the optical UNI. Those
functions are,

- Lightpath Create: Creates a lightpath with certain attributes
between two ends in the optical networks

- Lightpath Delete: Deletes an already existing |ightpath

- Lightpath Modify: Mdifies one or nore of the attributes of
al ready existing |ightpath

- Lightpath Status Enquiry: Enquires about the status of an already
exi sting lightpath

Each of the above functions is acconplished by a set of O-UN nessages
using LDP protocol . The procedures for handling LDP nessages across the
optical UNI are augnented to add the additional O UN functionality.
Common across the O UNl are:
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- The LDP FEC TLV should be ignored at the O UNI since it has no
significance, and

- The use of LDP nessages for O-UNl does not change the semantics
of the LDP Message |D.

5.1. Lightpath Create Action

Li ghtpath Create Action requires two nmessages, the lightpath Create
Request and the Lightpath Create Response. The mapping of the LDP
nmessages to fulfill the lightpath create action is:

- Lightpath Create Request: The create request function is achieved
by the LDP Label Request Message. The Generalized Label Request
TLV defined in [4] is used to convey sone lightpath attributes to
t he network side.

- Lightpath Create Response: The create response function is
achi eved by the use of the LDP Label Mappi ng Message. The create
response function nakes use of the Generalized | abel defined in
[4]. The Label Mapping procedures are limted to downstream on
demand, ordered control nobde with conservative |abel retention
node.

5.2. Lightpath Delete Action

Li ght path Del ete Action requires twd nmessages,

the Lightpath Del ete Request and the Lightpath Del ete Response. The
mappi ng of the LDP nmessages to fulfill the function of the |ightpath
del ete action is:

- Lightpath Del ete Request: The delete request is achieved by the
LDP Label Rel ease Request Message. The Label Rel ease Message is
sent fromthe client or the network at any time after the
establ i shment of the lightpath to delete it.

- Lightpath Del ete Response: The del ete Response is achieved by the
LDP Label Wt hdraw Message. The Label Wthdraw Message is sent
fromthe client or the network in response to a Label Rel ease
Request .

5.3. Lightpath Mdify Action

After a lightpath is setup, sonme of its attributes, e.g. bandw dth, may
need to be changed by the network operator due to new requirenenst for
the traffic carried on that |ightpath. Lightpath Mdify Action does not
require the definition of new LDP nessages. The nodify action foll ows
the procedure described in [5].

Li ght path nodi fication can only be all owed when the lightpath is

al ready established. The procedure described in [5] allows for

nodi fication of lightpath attributes wi thout service interruption. Only
nodi fi cati ons requested by the owner of a particular lightpath are

al | oned.
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The procedure described in [5] for lightpath nodification relies on the
i ntroduction of the Action Flag (ActFlg) field in the Lightpath Id TLV
(see section 6.1.3). Simlar to the case in CRLDP [7], the ActFlg
field indicates if the signaled Lightpath Request is an initial
lightpath setup or a nodification request.

5.4. Lightpath Status Action

Li ghtpath Status Actionrequires two nessages, Lightpath Status Enquiry
and Lightpath Status Response

The Lightpath Status Enquiry and Lightpath Status Response functions
require the definition of two new LDP nessages, The Status Enquiry
Message and the Status Response Message. The encodi ng of the new
nmessages is defined in sections 6.6 and 6. 7.

5.5. Notification Action

The Notification function is simlar in scope to that of the CR LDP
Notification Message. Hence the LDP Notification nessage is used across
the OUNI for this purpose.

6. LDP Message Extensions

This section gives detailed description of LDP nmessage extensions for
t he support of O UNI.

6.1. Label Request Message

The LDP Label Request Message is as defined in 3.5.8. of [2] with the
followi ng nodifications (required only if any of OUNI TLVs is included
in the Label Request Message):

- The FEC TLV is ignored at the O UN

- The procedures to handle the Label Request Message are
augnmented by the procedures for processing of the OUN TLVs as
defined in this section

The encoding for the O UNl LDP Label Request Message is as follows:

0 1 2 3
01234567890123456789012345678901
i S I T i o T T T T i S S I Tk A S S
| 0| Label Request (0x0401) | Length |
I i i o S o T T I ik sl it S S U S S S i o S S i i
| Message | D |
T I e i o S o S T T I o il sl e S S SR S S S S S S
| FEC TLV |
I i i o S o I il sl e T S SR S S S S S S
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| Source Id TLV (O UNI mandat ory) |
B i i S e i I Tk T i T S S e S S S
| Destination Id TLV (O UNI mandat ory) |
B i i T e S I i i S S S T o S T N it S S S
| Lightpath 1d TLV (O UNI nmandat ory) |
B T i T e i I Tk s i I S S S S T S S S
| General i zed Label Request TLV (O UNI nmandatory) |
B T i S e oI I it sk w i I S S S S Y S S S e
| Suggested Label TLV (O UNl optional) |
B i i S e I I T s i T

| Label Set TLV (OG- UNI optional) |
B e i i R R S e i R i i i S I R S S S e e S e il i BIE
| Service TLV (OG- UNI mandat ory) |

s i e S i I I i i ST i I S
| Optional Paraneters |
s i I S i i i S S R ek st S S S

6.1.1 Source Id TLV
The Source Id TLV is an object that specifies the initiator (the

calling party) of the lightpath creation request. The encodi ng of the
Source Id TLV is:

0 1 2 3
01234567890123456789012345678901
B i i T T S e T i ot s sl ST T S S T S e e S e e il o T oo
| O] O] Source 1Id (0x0950) | Length |
I I e i o S o o I T i S S i ik s S R S S
| Node Address |
B i i T R S e T ik i o sl i i S S T e e S S e N
| Port 1D | Channel 1d | Sub-channel | D|
B i i T T S e e il Tt S TR TR I S S S e e T i ol i S TR R e
| |
+ Source User G oup nE il el e
| | Reserved |
T I b i o S T T T i e S S S I b i i

Node Address:
The Node Address is the I Pv4 address associated with the opti cal
net wor k el enent

Port 1d:
Port 1d is a twd-octet unsigned integer indicating the port nunber in
an optical network el enent

Channel Id:
Channel Id is a single octet unsigned integer indicating a channel
with respect to the specified Port 1d.

Sub- Channel 1d:
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Sub- Channel 1d is a single octet unsigned integer indicating a sub-
channel with respect to the specified Channel Id.

Source User G oup:
The Source User Group identifies the |ogical network or group to
which the optical client belongs. The Source User group is the 7-
octet structure as defined in [6].

6.1.2. Destination |Id TLV:

The Destination Id TLV has the sanme structure as the Source Id TLV. The
format of the Destination |Id TLV is:

0 1 2 3
01234567890123456789012345678901
B i S e i T Tk T i T S S S T S S S S
| 0| O] Destination Id(0x0951) | Length |
B i T e T s s T s s s S i i S S e S S S S i st S S e
| Node Address |
B i i i e S R i ik i i S R i S S S S S S e i st S S e
| Port 1D | Channel 1d | Sub-channel | D]
B i i i R R S R et i i i o e S S e e S S S il i i SIE
| |
+ Source User G oup R e Sl el e el
| | Reserved |
B e i i R R S e i R i i i S I R S S S S e e e e il I BIE

6.2.3. Lightpath Id TLV

The format of the Lightpath Id is as foll ows:

B i T T T S e T il ot ST TR TR I S S S e e el i e i e S SR TR
| U F| lightpath Id (0x0952) | Length |
B e i o R T T S i S e T S e sl s S S S R e e S el
| Reser ved | ActFlg|
B i i o o S i T S S S e T T e S S e
| optical network el enent |Pv4 address |
B i T T T S e el i s T S S I e S S s ol ol I S SR R TR
| I ndex |
I e i o S i S S R h sl ik S S R S S

Act Fl ag
A 4-bit field that explicitly indicates the action that shoul d be
taken on an already existing lightpath. A set of indicator code
points is proposed as follows

0x0
Ox1

initial lightpath setup
nodi fy |ightpath

Optical Network El enent |pv4 Address
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The 1 pv4 address of the optical network el enent

I ndex
A 4-octet field uniquely identifies a |ightpath.

6.1.3. Generalized Label Request TLV
The Generalized Label TLV format and procedure are as defined in
section 3.1 of [4]. It supports comuni cation of characteristics
(attributes) required for the |ightpath(LSP) being requested. These
characteristics include the desired link protection, the |lightpath
(LSP) encoding, and the lightpath (LSP) payl oad.

6.1.4. Suggested Label TLV

The Suggested Label TLV format and procedure are as defined in section
3.4. of [4].

6.1.5. Label Set TLV

The format and the procedure of the Label Set TLV is as described in
section 3.5. of [4].

6.1.6. Service TLV

The Service TLV defines the service attributes requested by the network
client. The encoding for the Service TLV is as foll ows:

-Il-OOO

12 34567829 1
++ ST NI e I NI TR
++ R e s sk S SIS I S
D |
R T e e e s
S Reserved |

+ R e I I R R e
ay |
Rl e i i T T

i S S S i

S i sk o S SR S R

0
0
+
|
+
|
+
| D r
+
|
+
|
+

S
_|
+ 1+
<

T T e e T it ol aTe oI TR S SR TR T
Cont act Id:

Contact Id is a 4-octet unsigned integer that uniquely identifies the
lightpath owner. It is admnistratively used for call acceptance,
billing, policy decisions, etc.

Dir, Directionality

Dir is 16-bit field that specifies the directionality of the
requested lightpath. The all owed val ues are:
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0x0000 = Uni -directional
0x0001 = Bi-directional
Ox000n = Multi-Cast with n destinations

Trans, Transparency
Transparency is interpreted with respect to the LSP encodi ng and
bandw dth. Trans is a 4-bit field that defines transparency
requi rements of the lightpath. For SONET/ SDH t he al |l owed val ues are:

0x0 = PLR-C
Ox1 = STE-C
0x2 = LTE-C

There are no transparency options for PDH, Digital Wapper, and
Et her net .

Propagati on Del ay
Propagation Delay is a 4-octet field. It indicates the maxi num
accept abl e propagation delay in nms. The recommended encoding for this
paraneter is the 4-octet |EEE floating point nunber.

Diversity TLV
Diversity TLV lists all the other |ightpaths fromwhich the requested
lightpath MUST be diverse. It also specifies the type of diversity.
Diversity is only valid wthin a single routing domain. The encodi ng
of the Diversity TLV is as follows:

0 1 2 3
01234567890123456789012345678901
B i S e i T Tk T i T S S S T S S S S
| 0] O] Diversity TLV (0x0954) | Length |
B i o i T S S T i T S S
| Lightpath 1d TLV 1 |
B i i T e S I i i S S i S S S i it e T
| DivT | Reserved |
B i i S e I I e ih Tk T i S S S T S S S S
| Li ghtpath 1d TLV 2 |
B i i S e i I T T el T e S
| DivT | Reserved |
B i T e S I i i S e S S i
B i i T e I I i i S T el i S S S S
| Lightpath Id TLV n |
B i i S e oI I S i (ks s i I S S S T S S S e
| DivT | Reserved |
B i i e e I I i i S R i i S S S S

Li ght path TLV n:
is the Lightpath Id of the LSP from which the requested |igthpath
nmust be diverse.
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D vT, Diversity Type
D vT specifies the manner by which the requested |ightpath should be
di verse. The all owed val ues are:

O0x0 = Link diverse
0x1 = Node di verse
0x2 = Shared Ri sk Link Goup (SRLG diverse

6.1.7. Procedure

The O UNI Label Request Message fl ows between an optical network client
and the edge optical network elenment. Upon initiating the Label Request
Message, the optical client sets the addresses in the optical network
for the two ends of the lightpath (Source Id and Destination Id TLVS).
For initial setup (ActFlg=0), the lightpath Id is set to all 0s when
sent fromthe client to the network. The lightpath Id is assigned by
the optical networks. It is globally unique within the optical network.
The Lightpath Id is obtained by conbining the | Pv4d address associ at ed
with the optical network el ement and an integer index that is locally
uni que. The Lightpath Id is passed to the called client in the Label
Request Message fromthe network to the optical client.

Upon the reception of the O UNI Label Request Message, the edge optica
network el enment m ght consult with a policy server to verify that the
signaled attributes (including the verification of the Source and the
Destination Ids) can be supported. Failure to support one or nore of
the lightpath attributes triggers the generation of the Notification
Message wth the appropriate error code.

After passing the edge optical network verification process, the edge
optical network constructs the generalized MPLS nessage for |ightpath
aetup across the optical network. The generalized Label Request Message
extracts information fromthe O UNl Label Request Message with regard
to the CGeneralized Label Request TLV, the Suggested Label TLV, and the
Label Set TLV, whenever applicable. The methods and procedures
described in [4] are then followed for end-to-end path setup.

Li ght path nodi ficati on request is achieved by the owner client sending
a Label Request Message with ActFlg=1. In this case the lightpath is
| eft unchanged as initially assigned by the network.

6. 2. Label Mapping Message

The Label Mapping Message is as defined in 3.5.7 of [2] with the
foll owi ng nodifications:

- The Label Mapping Message procedures are limted to downstream
on demand ordered control node.

The encoding of the O-UNI Label Mapping Message is as foll ows:
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+
Messag
T i T S SR S S S
FEC T
+

- H- - - -+

+- - -t -+
General i zed Label TLV (OG- UNI mandat ory) |

s i i i e R e e T s i i i S R R S S e e e il i BIE e
O UNI Label Request Message |ID TLV |

B i i o e s S S S e e T e T o ST S S S S S
Lightpath ID TLV (O UNI mandat ory) |

s i i i e R e Tl i i e i S S e e S e il i B e
Source Id TLV (O UNI mandat ory) |

B i i o e S s s T S e e e T S ST TR S S S S
Destination Id TLV (O UNl mandat ory) |

s e T e R i s Tk T S S S SR S - B e T B R

+- +- - +-
Service TLV (O-UNI optional) |
B i T S i S S S I i s i S SRR S S SRR S SRR

Opti onal Paraneters |
B S I T T s T i T S S S S i i

+ T+ T+ T AT T T T 4T 4+ 4+ 00

6.2.1. CGeneralized Label TLV
The Generalized Label TLV format and procedures are as in section 3.2.
of [4].

6.2.2. OUN Label Request Message ID TLV

The O UNI Label Request Message ID TLV has the same fornmat and
procedures as described in [7]

6.2.3. Procedure

The O UNI Label Mapping Message fl ows between an optical network client
and the edge optical network el enment.

The reception of the O-UNl Label Mapping Message signifies the
successful establishnment of a lightpath with the desired attributes. It
al so signifies the successful nodification of one or nore of the
lightpath attributes.

The network transports the assigned Lightpath Id to the calling client
in the Label Mpping Message. This Lightpath Id value is used by the
client and the network for the exchange of |ightpath status

i nformati on.
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The O UNI Label Mapping Message al so includes a Generalized Label TLV.
Its purpose is to indicate to the client |abel value, e.g. which
wavel ength, to be used.

The O UNI Label WMapping Message optionally includes a Service TLV that
summari zes the | evel of service extended fromthe optical network to
its client. The Service TLV nust be included for the cases where
reserved lightpath attributes, e.g. its bandwidth, are different from
t hose requested by the custoner.

6. 3. The Label Rel ease Message

The format of the O UNl Label Rel ease Message is as foll ows:

R i it i T R R R TR R S R
Cenerali zed Label TLV
R e e i e S S ks ks ot St S -+ +- T o S R R R
Li ghtpath 1D TLV (O-UNI nanda y) |
R e i T e S s ks ol St e S + R i i T e e

+- - +-
Optional Paraneters |
B i e It R R e T I T i s s SR S o R R R e e T e ST S S S S S

I T S S S

onal ) |

+*+:>+

0

0

+

| 0

+

| Me
i i b S I SR S S
| F
+- +-
|

+

|

+

|

+

6.3.1. Procedure

The procedure for the O UNl Label Release Message is as described in
section 3.5.11. of [2]. The O-UNl Label Rel ease Message is sent by
either the client or the network to indicate the desire to delete an
al ready established Iightpath. The O-UNl Label Rel ease Message carries
a mandatory lightpath Id to indicate which |ightpath should be

t er m nat ed.

6.4. The Label Wthdraw Message

The format for the O-UNl Label Wthdraw Message is as foll ows:

-II-OOO

3456789 1
S S S

OI
+=+ P

1
+
1

-+
I

B i S S S S S S i o

—+—+—-+00

- +-
LV N
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B i i o e e T S i S e T N it TR T S S S e e i
| Lightpath 1D TLV (O UNl mandat ory) |
B i i o o R e T T i S e S ok it SR S R R R
| Optional Paraneters |
B i i o e R T s S S S e S S i i o S S e . i e oo

6.4.1. Procedure

The procedure for the Label Wthdraw Message follows that defined in
section 3.5.10 of [2]. The Label Wthdraw Message is sent by the
network or the client in response to a Label Rel ease Request.

The Label wi thdraw Message for O UNl carries a mandatory |ightpath Id
The reception of the Label Wthdraw Message acts as an indication to
the client or the network that the lightpath defined by its Lightpath
I d has been term nated.

6.5. The Notification Message

The Notification Message is as defined in section 3.5.1. of [2] with
the follow ng nodifications:

- The O UNI Notification Message is sent autononmpusly fromthe
network side of the OGUNl to the client to indicate the status
of the lightpath request.

- The O UNI Notification Message includes a nmandatory Lightpath
ld TLV

2
+

-Il-OOO

1 3456789 1
+- T i N SN S
0] e |
+- e e
D |
e e h

6
+
+- +- +- -||- +- +-
Message
+- +- +- - +-
Lightpath 1d TLV O UN )
R i e i R e S T S S S S e i R e i e e
O UNI Label Request Mes \ |
R i e it I R R R R I T I T ot S S T O e s ol S N
Status TLV |
B T i e R e i it T SR TR R e S R i S S e T ol St S SRR S R R S
Optional Paraneters |
B T e o i o e e e S e e T ks s T T ST I SR e R R S

0
0
+
|
+
|
B i i T e sl T S S S
|
+
|
+
|
+
|
+
The Status TLV is as defined in section 3.4.6. of [2].
6.5.1. Procedure

The O UNI Notification Message is used by the optical network to signa
toits clients failure condition during or after the connection
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est abl i shment phase. New Status codes relevant to |ightpath operation

are:

0x00001000 = not able to connect to destination user group
0x00001001 = invalid destination address
0x00001002 = invalid port Id

0x00001003 = invalid channel Id

0x00001004 = invalid sub-channel 1d
0x00001005 = bandw dt h unavail abl e
0x00001006 = protection node unavail abl e
0x00001007 = routing directive unavail abl e
0x00001008 = failure to create |ightpath
0x00001009 = failure to nodify |ightpath
0x0000100A = Failure to delete |ightpath
0x0000100B = Encodi ng unavai l abl e

If it has been already set, the Notification Messages includes the
Lightpath Id TLV. If not set, e.g. for initial set up, the Lightpath Id
TLV is set to 0. If the Lightpath Id is not set, the Notification
Message MUST includes a O UNI Label Request Message ID TLV as defined
in section 6.2.2.

6.6. The Status Enquiry Message

The Status Enquiry Message is a new LDP nessage. The encoding for the
Status Enquiry Message is:

-II-OOO

12 34567829 1
+- +- T A SRR
I+|+ -+-+-+-+-+-+-+-+-+-L
D |
S N U Sy U SUe U Sa s
D TLV |
i S N U MY SO U Su s
met er s |
T N N U U SUe U U s

B i S S S e ok s
Li ght path
T S i SN S SR S S

+
Opt i onal Par
T S S S

0
0
+
I
+
I
+
I
+
I
+
6.6.1 Procedure

The Status Enquiry Message is sent by the client or the network at any

time to solicit a Status Response Message fromits peer. The |ightpath

under consideration is identified by the Lightpath Id TLV.
6.7. The Status Response Message

The Status Response Message is a new LDP nessage. The encoding for the
St at us Response Message isS:

0 1 2 3
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1234567890123456789012345678901

i S i T S T w ik i o SR S S S S S SR S
Ul F| 0x0003 | Lengt h |
i S e T i S i sk s i SIE SIS S SRR S S

0

+

S

| Message | D |
B i i i R R S R e i ik i i i R i S S T S S S S il ik i BIE
| Li ghtpath I D TLV |
B i i i R R S e i i i i i e S e e e S S S il ik i BIE
| Source Id TLV |
B e i i R R S e e R i i i S I I S S S S S S S e e it (e BIE
| Destination ID TLV |
B e i i R R S e i R i i i S oI R S S S o e e e il i BIE
| Service TLV |
B i i i R R S e et i ik i S o i g S S e S e il i BIE
| Status TLV |
B i i i R R S R e i ik i i S e R g S e e e e e i ik i SIE
N

Opti onal Paraneters |
s i S S i S S S I S S S T i S S i i N S

6.7.1 Procedure

The Status Response Message is sent by either the client or the network
in response to Status Enquiry Message. The Status TLV carries
information that describes the current status of a connection
(ligtpath) as defined by the Lightpath Id TLV. The status of the
connection is encoded using the LDP Status TLV.

The Status Response Message coul d optionally include |ightpath
attributes as defined by Source Id, Destination Id, and the level of
servi ce.

6.7.1.1. Lightpath States
Connection States at the client side of the interface are:

- Null: no call exists

- Call Initiated: this state exist for an outgoing call when the
client sends the Label Request Message, but has’t yet received
t he Label Mapping Message fromthe network

- Call Present: this state exist for an incomng call when the
client receives the Label Request Message fromthe network, but
hasn’t yet responded to it

- Active: This state exists for an incomng call when the client
sends the Label Mapping Message to the network. The state al so
exi st for an outgoing call when the initiating client receives
t he Label Mapping Message fromthe network.

- Rel ease Request: this state exists when the client has
requested the network to clear the end-to-end lightpath, i.e.
the client sending the Label Rel ease Message.

- Release Indication: this state exists when the client has
recei ved an di sconnect indication because the network has
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al ready disconnected the lightpath, i.e. when the client
recei ves the Label Rel ease Message.

Simlar connection states exist at the network side of the interface.
The Status codes for the lightpath states are:

0x0000100C = Nul

0x0000100D = Call Initiated
0x0000100E = Call Present
0x0000100F = Active

0x00001010 = Rel ease Request
0x00001011 = Rel ease | ndication

7. Security Considerations

This security nmechanisns defined in [2] shall be used.
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