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Abstract

The Link Managenent Protocol (LMP) has been devel oped as part of the
Generalized MPLS (GWLS) protocol suite to nmanage Traffic Engi neering
(TE) resources and links. The GWLS control plane (routing and
signaling) uses TE |links for establishing Label Sw tched Paths
(LSPs). This neno describes the relationship of the LMP procedures
to 'discovery’ as defined in the International Tel ecomrunication
Union (I TU-T), and ongoing I TUT work. This docunent provides an
overview of LMP in the context of the ITUT Autonmatically Sw tched
Optical Networks (ASON) and transport network term nol ogy and rel ates
it tothe ITUT discovery work to pronote a common under st andi ng for
progressing the work of IETF and I TU-T.
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1. Introduction

The GVWPLS control plane consists of several building blocks as
described in [ RFC3945]. The building bl ocks include signaling,
routing, and link managenment for establishing LSPs. For scalability
purposes, nultiple physical resources can be conbined to forma
single TE Iink for the purposes of path conputation and GWLS contro
pl ane signali ng.

As manual provisioning and nmanagenent of these |inks are inpractical
in large networks, LMP was specified to nanage TE links. Two

mandat ory nanagenent capabilities of LMP are control channe
managenent and TE link property correlation. Additional optional
capabilities include verifying physical connectivity and fault
managenent. [LMP] defines the nessages and procedures for GWLS TE
i nk managenent. [LMP-TEST] defines SONET/ SDH- specific nessages and
procedures for link verification

| T T Recormmendati on G 8080 Amendnent 1 [ G 8080] defines contro

pl ane di scovery as two separate processes; one process occurs wthin
the transport plane space and the other process occurs within the
control plane space.

The I TU-T has devel oped Recommendati on G 7714, "Generalized automatic
di scovery techniques" [G 7714], defining the functional processes and
i nformati on exchange related to transport plane discovery aspects,
i.e., layer adjacency discovery and physical media adjacency

di scovery. Specific methods and protocols are not defined in
Reconmendation G 7714. |1 TU T Reconmendation G 7714.1, "Protocol for
automatic discovery in SDH and OIN networks" [G 7714.1], defines a
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protocol and procedure for transport plane |ayer adjacency discovery
(e.g., discovering the transport plane |layer endpoint relationships
and verifying their connectivity). The ITUT is currently working to
extend di scovery to control plane aspects providing detail on a

di scovery franmework architecture in G 8080 and a new Reconmendati on
on "Control plane initial establishment, reconfiguration”.

2. ASON Term nol ogy and Abbreviations Related to Di scovery

| T T Recommendati on G 8080 Anmendnment 1 [G 8080] and ITU-T
Recomendation G 7714 [ G 7714] provide definitions and nechani sns
related to transport plane discovery.

Note that in the context of this work, "Transport” relates to the
data plane (sonetines called the transport plane or the user plane)
and does not refer to the transport |ayer (layer 4) of the OSI seven
| ayer nodel, nor to the concept of transport intended by protocols
such as the Transm ssion Control Protocol (TCP)

Speci al care nmust be taken with the acronym"TCP", which within the
context of the rest of this docunent neans "Term nation Connection
Poi nt" and does not indicate the Transm ssion Control Protocol.

2.1. Termnol ogy

The reader is assuned to be familiar with the termnology in [LM]
and [LMP-TEST]. The following ITU T term nol ogy/ abbreviations are
used in this docunent:

Connection Point (CP): A "reference point" that consists of a pair of
co-l ocated "unidirectional connection points" and therefore
represents the binding of two paired bidirectional "connections".

Connection Term nation Point (CTP): A connection termnation point
represents the state of a CP [ M 3100].

Characteristic Information: Signal with a specific format, which is
transferred on "network connections". The specific formats will be
defined in the technol ogy-specific reconmmendations. For trails, the
Characteristic Information is the payload plus the overhead. The
information transferred is characteristic of the | ayer network.

Li nk: A subset of ports at the edge of a subnetwork or access group
that are associated with a correspondi ng subset of ports at the edge
of anot her subnetwork or access group.

Li nk Connection (LC): A transport entity that transfers information
bet ween ports across a |ink.
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2.

2.

Net wor k Connection (NC): A concatenation of |ink and subnetwork
connecti ons.

Subnetwork: A set of ports that are available for the purpose of
routing 'characteristic information’

Subnetwor k Connection (SNC): A flexible connection that is set up and
rel eased usi ng managenent or control plane procedures.

Subnetwork Point (SNP): SNP is an abstraction that represents an
actual or potential underlying connection point (CP) or termnation
connection point (TCP) for the purpose of control plane
representation.

Subnetwor k Point Pool (SNPP): A set of SNPs that are grouped together
for the purpose of routing.

Terni nati on Connection Point (TCP): A reference point that represents
the output of a Trail Term nation source function or the input to a
Trail Term nation sink function. A network connection represents a
transport entity between TCPs.

Trail Term nation source/sink function: A "transport processing
function” that accepts the characteristic information of the |ayer
network at its input, renoves the information related to "trail"
nonitoring, and presents the remaining information at its output.

Uni di rectional Connection: A "transport entity" that transfers
information transparently frominput to output.

Uni di recti onal Connection Point: A "reference point" that represents
t he binding of the output of a "unidirectional connection"” to the

i nput of another "unidirectional connection".

Abbr evi ati ons

LMP: Link Managenent Prot ocol

OTN: Optical Transport Network

PDH: Pl esi osynchronous Digital Hierarchy

SDH: Synchronous Digital Hierarchy

SONET: Synchronous Optical Network
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3. Transport Network Architecture

A generic functional architecture for transport networks is defined
in International Tel econmunication Union (I TUT) Reconmendati on

[ G 805]. This reconmendati on describes the functional architecture
of transport networks in a technol ogy-i ndependent way. This
architecture forns the basis for a set of technol ogy-specific
architectural recommendations for transport networks (e.g., SDH, PDH
OIN, etc.).

The architecture defined in G 805 is designed using a | ayered nodel
with a client-server relationship between |ayers. The architecture
is recursive in nature; a network layer is both a server to the
client |layer above it and a client to the server layer belowit.
There are two basic building blocks defined in G 805: "subnetworks"
and "links". A subnetwork is defined as a set of ports that are

avail able for the purpose of routing "characteristic information". A
link consists of a subset of ports at the edge of one subnetwork (or
"access group") and is associated with a correspondi ng subset of
ports at the edge of another subnetwork or access group.

Two types of connections are defined in G 805: |ink connection (LC
and subnetwork connection (SNC). A link connection is a fixed and

i nflexible connection, while a subnetwork connection is flexible and
is set up and rel eased usi ng nmanagenent or control plane procedures.
A network connection is defined as a concatenation of subnetwork and
link connections. Figure 1 illustrates |ink and subnetwork

connecti ons.

(+H++++++) (++++++++)

(  SNC ) LC ( SNC )
(0)-------- (0)----nmv--- (0)-------- (0)
) CP CP (

(+H++++++) (++++++++)
subnet wor k subnet wor k

Figure 1: Subnetwork and Link Connections

G 805 defines a set of reference points for the purpose of
identification in both the nanagenent and the control planes. These
identifiers are NOT required to be the same. A link connection or a
subnetwor k connection is delimted by connection points (CPs). A
network connection is delimted by a term nati on connection point
(TCP). A link connection in the client layer is represented by a
pair of adaptation functions and a trail in the server |ayer network.
A trail represents the transfer of nonitored adapted characteristics
information of the client |ayer network between access points (APs).
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Atrail is delimted by two access points, one at each end of the
trail. Figure 2 shows a network connection and its relationship with
i nk and subnetwork connections. Figure 2 also shows the CP and TCP
ref erence points.

| <------- Net wor k Connection---------- >|
I I
| (+++++++4) (++++++++) |
|( SNC ) LC ( SNC ) |
(0)-------- (0)---mmnv--- (0)-------- (0)]
TCH( ) OP( ) TCP
(++++++++) | | (+++++++4)

I I

|  Trail |

| <o >

I I

\ / \ /

AP O 0 AP
I
(00)------ (00)

Figure 2: Network Connection with Link and Subnetwork Connections

For managenent plane purposes, the G 805 reference points are
represented by a set of managenent objects described in ITUT
Reconmendati on M 3100 [ M 3100]. Connection ternination points (CTPs)
and trail termination points (TTPs) are the nmanagenent pl ane objects
for CP and TCP, respectively.

In the sane way as in M 3100, the transport resources in G 805 are
identified for the purposes of the control plane by entities suitable
for connection control. G 8080 introduces the reference architecture
for the control plane of the Automatically Switched Optical Networks
(ASONs). G 8080 introduces a set of reference points relevant to the
ASON control plane and their relationship to the correspondi ng points
in the transport plane. A subnetwork point (SNP) is an abstraction
that represents an actual or potential underlying CP or an actual or
potential TCP. A set of SNPs that are grouped together for the
purpose of routing is called SNP pool (SNPP). Simlar to LC and SNC,
the SNP-SNP rel ationship may be static and inflexible (this is
referred to as an SNP link connection), or it can be dynani c and
flexible (this is referred to as an SNP subnetwork connection).
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3.1. G 8080 Discovery Framework

G 8080 provides a reference control plane architecture based on the
descriptive use of functional conponents representing abstract
entities and abstract conponent interfaces. The description is
generic, and no particul ar physical partitioning of functions is
inmplied. The input/output information flows associated with the
functional conponents serve for defining the functions of the
conmponents and are considered to be conceptual, not physical.
Conponents can be conmbined in different ways, and the description is
not intended to limt inplenentations. Control plane discovery is
described in G 8080 by using three components: Discovery Agent (DA)
Termi nati on and Adaptation Perfornmer (TAP), and Link Resource Manager

(LRM) .

The objective of the discovery franmework in G 8080 is to establish
the relationship between CP-CP |ink connections (transport plane) and
SNP- SNP | i nk connections (control plane). The fundanent al
characteristics of G 8080 discovery framework is the functiona
separation between the control and the transport plane di scovery
processes and nane spaces. From G 8080: "This separation allows
control plane nanes to be conpletely separate fromtransport plane
nanes, and conpl etely independent of the nmethod used to popul ate the

DAs with those transport names. |In order to assign an SNP-SNP |ink
connection to an SNPP link, it is only necessary for the transport
nane for the link connection to exist". Thus, it is possible to

assign link connections to the control plane without the |ink
connection being physically connect ed.

Di scovery enconpasses two separate processes: (1) transport plane
di scovery, i.e., CP-to-CP and TCP-to-TCP connectivity; and (2)
control plane discovery, i.e., SNP-to-SNP and SNPP |i nks.

G 8080 Anendment 1 defines the Discovery Agent (DA) as the entity
responsi bl e for discovery in the transport plane. The DA operates in
the transport name space only and in cooperation with the Termination
and Adaptation Performer (TAP), provides the separation between that
space and the control plane names. A local DAis only aware of the
CPs and TCPs that are assigned to it. The DA holds the CP-CP |ink
connection in the transport plane to enable SNP-SNP |ink connections
to be bound to themat a later tinme by the TAP. The CP-CP

rel ationship may be discovered (e.g., per G 7714.1) or provided by a
management system

Control plane discovery takes place entirely within the control plane
nanme space (SNPs). The Link Resource Manager (LRM hol ds the SNP-SNP
bi ndi ng i nformati on necessary for the control plane name of the link
connection, while the term nati on adaptation perfornmer (TAP) hol ds
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the relation between the control plane nane (SNP) and the transport
pl ane nane (CP) of the resource. Figure 3 shows the relationship and
the different entities for transport and control discoveries.

LRM LRM
+----- + hol ds SNP-SNP Relation +----- +
| R RREEREELEPEEEETED | |
F-- - - - + F--- - - +
I I
% %
F-- - - - + F--- - - +
| o | SNPs in SNPP | o |
I I I I
| o | | o |
I I I I
| o | | o |
F-- - - - + F--- - - +
I I
% Y Control Pl ane
Fome e + +o- - - + Di scovery
| | Term nation and | |
SEIEEEEE [ oo | ----- EEEREEEES
| | Adaptation Perforner | |
oo oo + (TAP) Fomm o + Transport Pl ane
|\ I Di scovery
I \ I
| +----- + +----- + |
| | DA | | DA |
| I I |
| +----- + +----- + |
|/ \
\ \V
O CP (Transport Nane) O CP (Transport Name)

Figure 3: Discovery in the Control and the Transport Pl anes
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4. Discovery Technol ogi es
4.1. Ceneralized Autonmatic Di scovery Techni ques G 7714

General i zed automatic discovery techniques are described in G 7714 to
ai d resource managenent and routing for G 8080. The termrouting
here is described in the transport context of routing connections in
an optical network as opposed to the routing context typically

associ ated in packet networks.

G 7714 is concerned with two types of discovery:

- Layer adjacency discovery
- Physi cal nedia adjacency di scovery

Layer adj acency discovery can be used to correl ate physical
connections wth managenment configured attributes. Anmong ot her
features this capability allows reduction in configuration and the
detection of ms-wred equi pnent.

Physi cal nedi a adj acency discovery is a process that allows the
physical testing of the nmedia for the purpose of inventory capacity
and verifying the port characteristics of physical nedia adjacent
net wor ks.

G 7714 does not specify specific protocols but rather the type of
techni ques that can be used. G 7714.1 specifies a protocol for |ayer
adj acency with respect to SDH and OIN networks for |ayer adjacency

di scovery. A GWLS nethod for |ayer discovery using elenments of LM
is included in this set of procedures.

An inportant point about the G 7714 specification is that it

speci fies a discovery nechanismfor optical networks but not
necessarily how the information will be used. It is intended that
the transport managenent plane or a transport control plane nay
subsequently rmake use of the discovered information

4.2. LMP and G 8080 Term nol ogy Mappi ng

GWLS is a set of |P-based protocols, including LMP, providing a
control plane for nultiple data plane technol ogi es, including
optical/transport networks and their resources (i.e., wavel engths,
timeslots, etc.) and wi thout assuming any restriction on the control
pl ane architecture (see [RFC3945]). On the other hand, G 8080
defines a control plane reference architecture for optical/transport
networ ks wi thout any restriction on the control plane inplenmentation.
Bei ng devel oped in separate standards foruns, and with different
scopes, they use different ternms and definitions.
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Ter mi nol ogy mappi ng between LMP and ASON (G 805/G 8080) is an

i nportant step towards the understanding of the two architectures and
allows for potential cooperation in areas where cooperation is
possible. To facilitate this mapping, we differentiate between the
two types of data links in LMP. According to LMP, a data |ink may be
consi dered by each node that it termnates on as either a 'port’ or a
"component link’. The LMP notions of port and conmponent |ink are
supported by the G 805/ G 8080 architecture. G 8080’ s variable
adaptation function is broadly equivalent to LM” s conponent Iink,
i.e., asingle server-layer trail dynanically supporting different

mul tiplexing structures. Note that when the data plane delivers its
own addressing space, LMP Interface_IDs and Data Links |IDs are used
as handl es by the control plane to the actual CP Nane and CP-to-CP
Narme, respectively.

The term nol ogy mapping is sumarized in the follow ng table: Note
that the table maps ASON terns to GWLS terns that refer to
equi val ent objects, but in many cases there is not a one-to-one
mappi ng. Additional information beyond di scovery termn nol ogy can be
found in [LEXI CQ.
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T Fom e oo oo T +
| ASON Ter s | GWPLS/ LMP Terns | GWPLS/ LMP Terns |
| | Port | Component Link |
T Fom e oo oo T +
| CP | TE Resource; | TE Resource; |
| | Interface (Port) | Interface. |
I I | (Conp. link) I
T Fom e oo oo T +
CP Nane Interface ID | Interface ID(s) |
no further sub- | resources (such as|

|

| division for(label)| timeslots, etc.) |
| resource allocation| on this interface |
| | are identified by

| | set of Iabels |

T Fom e oo oo T +
| CP-to-CP Link | Data Link | Data Link |
T Fom e oo oo T +
| CP-to-CP Name | Data Link ID | Data Link ID |
T Fom e oo oo T +
| SNP | TE Resource | TE Resource |
T Fom e oo oo T +
| SNP Name | Link ID | Link ID |
T Fom e oo oo T +
| SNP LC | TE Link | TE Link |
T Fom e oo oo T +
| SNP LC Nare | TE Link ID | TE Link ID |
T Fom e oo oo T +
| SNPP | TE Link End | TE Link End |
| | (Port) | (Comp. Link) |
T Fom e oo oo T +
| SNPP Nane | Link ID | Link ID |
T Fom e oo oo T +
| SNPP Link | TE Link | TE Link |
T Fom e oo oo T +
| SNPP Link Name | TE Link ID | TE Link ID |
T Fom e oo oo T +

where conposite identifiers are:

- Data Link ID. <Local Interface |ID;, Renpote Interface | D>
- TE Link I D <Local Link ID  Renpte Link |ID>

Conposite ldentifiers are defined in the RFC 4204 [LMP]. LM

di scovers data links and identifies themby the pair of |ocal and
renote interface IDs. TE |inks are conposed of data |inks or
conponent TE links. TE links are simlarly identified by pair of
| ocal and renote link ID
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4.2.1. TE Link Definition and Scope

In the table, TE link/resource is equated with the concept of SNP
SNP LC, SNPP, and SNPP link. The definition of the TE link is broad
in scope, and it is useful to repeat it here. The original
definition appears in [ GWLS-RTG:

"ATElink is a logical construct that represents a way to group/ nap
the informati on about certain physical resources (and their
properties) that interconnects LSRs into the information that is used
by Constrai ned SPF for GWLS path conputation, and GVWPLS signaling".

While this definition is concise, it is probably worth pointing out
some of the inplications of the definition

A component of the TE Iink may follow different paths between the
pair of LSRs. For exanple, a TE link conprising multiple STS- 3cs,
the individual STS-3cs conmponent |inks nay take identical or

di fferent physical (OC3 and/or OC-48) paths between LSRs.

The TE link construct is a logical construction enconpassi ng many
layers in networks [RFC3471]. A TE link can represent either
unal | ocated potential or allocated actual resources. Further

al location is represented by bandw dth reservation, and the resources
may be real or, in the case of packets, virtual to allow for

over booki ng or other forms of statistical nultiplexing schenes.

Since TE links may represent |arge nunbers of parallel resources,
they can be bundled for efficient summarizati on of resource capacity.
Typically, bundling represents a logical TE link resource at a
particular Interface Switching Capability. Once TE |Iink resources
are all ocated, the actual capacity nay be represented as LSP

hi erarchical (tunneled) TE link capability in another |ogical TE link
[H ER] .

TE links al so incorporate the notion of a Forwardi ng Adj acency (FA)
and Interface Switching Capability [ RFC3945]. The FA all ows
transport resources to be represented as TE links. The Interface
Swi tching Capability specifies the type of transport capability such
as Packet Switch Capable (PSC), Layer-2 Switch Capable (L2SC), Tine-
Division Miultiplex (TDM, Lanbda Switch Capable (LSC), and Fi ber-
Switch Capabl e (FSC).

A TE Iink between GWLS-controll ed optical nodes may consist of a
bundl ed TE link, which itself consists of a nmix of point-to-point
conponent links [BUNDLE]. A TE link is identified by the tuple (link
I dentifier (32-bit nunber), Conponent link ldentifier (32-bit

nunber), and generalized | abel (media specific)).
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4.3. LMP and G 8080 Di scovery Rel ationship

LMP currently consists of four primary procedures, of which the first
two are mandatory and the last two are optional

Control channel nmanagenent
Li nk property correlation
Li nk verification

Faul t nmanagenent

PP

LMP procedures that are relevant to G 8080 control plane discovery
are control channel managenent, |ink property correlation, and link
verification. Key to understanding G 8080 di scovery aspects in
relation to [LMP] is that LMP procedures are specific for an |P-based
control plane abstraction of the transport plane.

LMP control channel managenent is used to establish and maintain
control channel connectivity between LMP adjacent nodes. In GWPLS,
the control channels between two adjacent nodes are not required to
use the sane physical mediumas the TE |inks between those nodes.
The control channels that are used to exchange the GVWPLS contro

pl ane informati on exi st independently of the TE |inks they nanage
(i.e., control channels may be in-band or out-of-band, provided the
associ ated control points term nate the LMP packets). The Link
Managenent Protocol [LMP] was designed to manage TE I|i nks,

i ndependently of the physical nmedium capabilities of the data |inks.

Link property correlation is used to aggregate nmultiple data |inks
into a single TE link and to synchronize the link properties.

Link verification is used to verify the physical connectivity of the
data links and verify the mapping of the Interface-ID to Link-1D (CP
to SNP). The |l ocal-to-renpte associations can be obtai ned using a
priori know edge or using the link verification procedure.

Faul t managenent is primarily used to suppress alarns and to |ocalize
failures. It is an optional LMP procedure; its use will depend on
the specific technology s capabilities.

[LMP] supports distinct transport and control plane name spaces with
the (out-of-band) TRACE object (see [LMP-TEST]). The LMP TRACE
object allows transport plane nanmes to be associated with interface
identifiers [LMP-TEST].

Aspects of LMP link verification appear simlar to G7714.1

di scovery; however, the two procedures are different. G 7714.1
provi des di scovery of the transport plane | ayer adjacencies. It
provi des a generic procedure to discover the connectivity of two
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endpoints in the transport plane. On the other hand, the LMP link
verification procedure is a control-plane-driven procedure and
assunes either (1) a priori know edge of the associated data plane’s
| ocal and renote endpoint connectivity and Interface_IDs (e.g., via
managenent plane or use of G 7714.1), or (2) support of the renote
node for associating the data interface being verified with the
content of the TRACE object (inferred mapping). For SONET/ SDH
transport networks, LMP verification uses the SONET/SDH Trail Trace
identifier (see [G 783]).

G 7714.1 supports the use of transport plane discovery independent of
the platformusing the capability. Furthernore, G 7714.1 specifies
the use of a Discovery Agent that could be |ocated in an externa
system and the need to support the use of text-oriented man-machi ne
| anguage to provide the interface. Therefore, G 7714.1 limts the
di scovery nessages to printable characters defined by [T.50] and
requi res Base64 encoding for the TCP-ID and DA I D. External nane-
servers may be used to resolve the G 7714.1 TCP nane, allow ng the
TCP to have an I P, Network Service Access Protocol (NSAP), or any

ot her address format. On the other hand, LMP is based on the use of
an | P-based control plane, and the LMP interface ID uses |Pv4, |Pv6,
or unnunbered interface |Ds.

4.4. Comparing LMP and G 8080

LMP exists to support GVWPLS TE resource and TE |ink discovery. In
section 4.2.1, we el aborated on the definition of the TE Iink. LM
enabl es the aspects of TE links to be discovered and reported to the
control plane, nore specifically, the routing plane. G 8080 and

G 7714 are agnostic to the type of control plane and di scovery
protocol used. LMP is a valid realization of a control plane

di scovery process under a G 8080 nodel

G 7714 specifies transport plane discovery with respect to the
transport layer CTPs or TCPs using ASON conventions and naning for
the el enents of the ASON control plane and the ASON managenent pl ane.
This di scovery supports a centralized managenent nodel of
configuration as well as a distributed control plane nodel; in other
wor ds, discovered itens can be reported to the managenent plane or
the control plane. G 7714.1 provides one realization of a transport
pl ane di scovery process.

Today, LMP and G 7714, Gr714.1 are defined in different standards
organi zations. They have evol ved out of different nam ng schenes and
architectural concepts. Wereas G 7714.1 supports a transport plane
| ayer adj acency connectivity verification that can be used by a
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control plane or a managenent plane, LMP is a control plane procedure
for managi ng GWLS TE |inks (GWLS s control plane representation of
the transport plane connecti ons).

5. Security Considerations

Since this docunment is purely descriptive in nature, it does not
i ntroduce any security issues.

G 8080 and G 7714/ G 7714.1 provide security as associated with the
Dat a Communi cati ons Network on which they are inpl ement ed.

LMP is specified using IP, which provides security nmechani sns
associated with the IP network on which it is inplenented.
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contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR I'S SPONSORED BY (IF ANY), THE I NTERNET SOCI ETY AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS OR | MPLI ED

| NCLUDI NG BUT NOT LIMTED TO ANY WARRANTY THAT THE USE COF THE

| NFORVATI 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.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
made any independent effort to identify any such rights. |Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nmade to obtain a general |icense or permission for the use of
such proprietary rights by inplenmenters or users of this

speci fication can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that nmay cover technol ogy that nay be required to inplenment
this standard. Please address the information to the |IETF at
ietf-ipr@etf.org.
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