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Abstract
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I nt roducti on

Thi s docunment defines 4 M B Mdul es which together support the
configuration and nonitoring of the Label Distribution Protoco
(LDP). The Label Distribution Protocol (LDP) [ RFC3036] is one type
of Multiprotocol Label Switching (MPLS) protocols described in

[ RFC3031] and [RFC3032]. Utilizing all 4 MB Mdules allows an
operator to configure LDP sessions using 3 different Layer 2 nedia.
The Layer 2 media supported by the M B Mdul es are Ethernet, ATM and
Franme Relay as described in [ RFC3036], [RFC3034] and [ RFC3035].
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The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].

For an introduction to the concepts of MPLS, see [RFC3031]. For
further on LDP refer to [ RFC3037] and [ RFC3215].

2. The Internet-Standard Managerment Framewor k

For a detailed overview of the docunments that describe the current
I nt er net - Standard Managenent Framework, please refer to section 7 of
RFC 3410 [ RFC3410].

Managed objects are accessed via a virtual information store, terned
t he Managenent Informati on Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNWP).
hjects in the MB are defined using the mechani sns defined in the
Structure of Managenent Information (SM). This neno specifies a MB
nodul e that is conpliant to the SMv2, which is described in STD 58,
RFC 2578 [ RFC2578], STD 58, RFC 2579 [RFC2579] and STD 58, RFC 2580

[ RFC2580] .

3. Structure of the M B Mdul es
This section describes the structure of the LDP M B Mdul es.
3.1. Overview

There are 4 M B Mdules in this docunent. These M B Mdules are the
MPLS- LDP- STD-M B, the MPLS-LDP- CENERI C- STD-M B, the MPLS-LDP- ATM STD-
M B and t he MPLS- LDP- FRAME- RELAY- STD-M B. The MPLS-LDP-STD-M B

defi nes objects which are common to all LDP inplenmentations. The
MPLS- LDP- GENERI C- STD- M B defines Layer 2 Per Platform Label Space
objects for use with the MPLS-LDP-STD-M B. The MPLS-LDP-ATM STD-M B
defines Layer 2 Asynchronous Transfer Mdde (ATM objects for use with
the MPLS-LDP-STD-M B. The MPLS- LDP- FRAME- RELAY- STD-M B defi nes Layer
2 FRAME- RELAY objects for use with the MPLS-LDP- STD-M B.

The MPLS-LDP-STD-M B Mbdul e MIUST be inplenmented and at | east one of
the Layer 2 M B Mdul es MIST be inplenented by an Agent devel oper on
an Label Switching Router (LSR) or Label Edge Router (LER). As an
exanple, if a Label Switching Router (LSR) or Label Edge Router (LER)
i mpl enentation intends to support LDP utilizing a Layer 2 of

Et hernet, then the MPLS-LDP-STD-M B and the MPLS-LDP- GENERI C-STD-M B
Modul es MUST inplenented. |If an LSR/LER inplenmentation intends to
support LDP utilizing a Layer 2 of ATM then the MPLS-LDP-STD-M B
Modul e and t he MPLS-LDP-ATM M B Modul e MUST be inplenented. |If an
LSR/LER i npl enentation intends to support LDP utilizing a Layer 2 of
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FRAME- RELAY, then the MPLS-LDP-STD-M B Mdul e and t he MPLS- LDP- FRAME-
RELAY- STD-M B Modul e MUST be inplemented. An LDP inplenmentation that
utilizes all three Layer 2 media (Ethernet, Frame-Relay, ATM MJST
support all 4 MB Mdul es. Each of the Mbdules will be discussed in
detail in the follow ng sections.

There are 2 conpliance statenents for each M B Mdule. One
conpliance statenment is for full conpliance which allows both
configuration and nonitoring via SNVMP. The other conpliance
statement is for read-only conpliance which allows only nonitoring
via SNWP

3.2. Future Considerations

The LDP Specification [ RFC3036] does not specify the use of VPNs or
mul ticast for LDP, and thus, objects related to these areas have not
been i ncl uded.

[ RFC2684] does not describe VP nerge capability and so this feature
has not been incl uded.

These areas need to be specified in the LDP Specification or other
specifications prior to being added in this or any other MB
docunent .

3.3. Interface |ndexing

Interface Indexes as specified in [ RFC2863] are used in these MB
Modul es. The descriptions of the iflndexes denote which iflndex is
bei ng used. The use of iflndex is for actual existing connections.

3.4. Differences fromthe LDP Specification

Currently, there are 3 differences between this specification and the
LDP Specification. As described in the Introduction, this docunent
is alnost entirely based on the LDP specification. The differences
are docunented here

The first difference is that the LDP Entity Table contains sone
DEFVAL cl auses which are not specified explicitly in the LDP

Speci fication. These val ues, although not docunented in the LDP
Specification, are widely used by existing LDP M B i npl enent ati ons
and t hus, have been adopted within this MPLS-LDP-STD-M B nodul e.

Pl ease note, they can certainly be changed during row creation or a
subsequent SET request.
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A second difference is the npl sLdpEntityGeneri cLRTable in the MPLS-
LDP- GENERI C- STD-M B Modul e.  This table, although provided as a way
to reserve a range of generic |abels, does not exist in the LDP
Specification. It was added to the MB due to a request fromthe
wor ki ng group and because this table was considered useful for
reserving a range of generic | abels.

The third difference is docunented by the TEXTUAL- CONVENTI ON

Mpl sAt mivcl dentifier which is in the MPLS-TC- STD-M B [ RFC3811]. This
TC was added to restrict vci values to be greater than 31 as
described in RFC 3035 [ RFC3035].

3.5. The MPLS-LDP-STD-M B Modul e

This M B Mdul e contains objects which are conmon to all LDP

i npl ementations. This MB Mdul e MIST al ways be i npl enented al ong
with one or nore of the Layer 2 M B Mdules. This MB Mdul e | MPORTS
| ndexI nt eger and | ndexl nt eger Next Free TEXTUAL- CONVENTI ONs f r om

[ RFC3289], and | MPORTS | net AddressPrefi xLength, | net AddressType,

| net Addr essl net Port Nunber TEXTUAL- CONVENTI ONs from [ RFC3291] .

The npl sLdpEntityTable table allows the Label Edge Router (LER) or
the Label Switching Router (LSR) to initiate and/or receive requests
to establish LDP sessions. As the LDP protocol distributes |abels
and establishes sessions with Peers nost of the tables in this nodul e
are popul ated by the agent as instructed by the LDP protocol. The
exception is the npl sFecTabl e and the npl sLdpLspFecTabl e whi ch can be
configured by the operator to specify Forwardi ng Equi val ence C ass

i nformati on for an LSP

Sone scal ars and each table in the MPLS-LDP-STD-M B Modul e are
described in the foll owi ng subsections.

3.5.1. LDP Scal ar Objects

There are several scalar objects in the LDP M B nodule. The
nmpl sLdpLsrid is a read-only scal ar object which reports Labe
Switching Router’s (LSR s) Identifier. This MJST be a globally
uni que val ue, such as the 32-bit router ID assigned to the LSR

The npl sLdpLsrLoopDet ecti onCapabl e scal ar obj ect denotes whet her the

LSR i s capable of supporting |oop detection and if so, which form of
| oop detection.
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There are two Last Change scal ar objects, nplsLdpEntitylLastChange and
npl sLdpPeer Last Change. These objects give an indication of there was
a change in the nunber of entries in the table, or if any of the
values in the respective tables changed. Please see the object’s
description for nore details.

The npl sLdpEntityl ndexNext scal ar object is described in the next
section.

3.5.2. The LDP Entity Table

The MPLS-LDP-STD-M B provi des objects to configure/set-up potenti al
LDP sessions on a specific LSRLER  The nplsLdpEntityTable is used
to configure information which is used by the LDP protocol to setup
potential LDP Sessions.

Each entry/row in this table represents a single LDP Entity. There
is no nmaxi num nunber of LDP Entities specified. However, there is an
nmpl sLdpEntityl ndexNext object which should be retrieved by the
command generator prior to creating an LDP Entity. |If the

npl sLdpEnti tyl ndexNext object is zero, this indicates that the
LSR/LER is not able to create another LDP Entity at that tine.

3.5.2.1. Changing Values After Session Establishnent

One way to manual ly nodify a session’s paraneters is by using SNWP to
change the M B objects related to that session. Please note, special
care should be taken if M B objects which are used in the MPLS LDP
Session Initialization need to be nodified. |If the nodification of
any of these M B variabl es takes place anytinme after the start of
session intialization, then the entire session nust be halted. Any
informati on | earned by that session nust be discarded. The objects
shoul d then be nodified, and session initialization started.

Assum ng that the configuration was done correctly, then a new
session will be created.

For exanpl e, assune that an operator w shes to change the
configuration of a Label Range which is used by a Session that has

al ready been established. The operator should change the

nmpl sLdpEntityAdm nStatus to "disable(2)". Setting the

nmpl sLdpEntityAdm nStatus to "disable(2)" will cause the session to be
torn dowmn (i.e., this will signal to LDP that it should send out tear
down nessages for that session). Also, all information related to

t hat session should be renoved fromthis MB by the Agent. This

i ncludes Peer information (i.e., relevant row in the npl sPeerTabl e)
and Session statistics (i.e., relevant rowin the

nmpl sLdpSessi onTable). Also, if the MPLS-LSR-STD-M B nodul e [ RFC3813]
is inplemented and the optional Mapping Table objects are
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i mpl enented, then all information related to the LSPs in this session
shoul d be renoved fromthese M B nodul es. [For nore information

pl ease see the section on "The Mappi ng Tables".] At this point, the
operator could nodify the Label Range. Lastly, the operator should
set the npl sLdpEntityAdm nStatus to "enable(1)". At this point
session initialization should occur. The LDP Entity goes through the
Session Initialization in order to comuni cate the new Label Ranges
to the Peer and establish new LSPs.

3.5.3. The LDP Entity Statistics Table

The npl sLpdEntityStatsTable is a read-only table which contains
statistical infornmation related to failed attenpts to establish
sessions. Each rowin this table AUGVENTS an npl sLdpEntityEntry.
This table could be used to give insight into howto reconfigure

val ues so that a session could be successfully established. For
exanple, if the nplsLdpEntityStatsSessionRejectedLRErrors Counter

obj ect was increasing, then this would indicate that the Label Range
(LR) may need to be adj usted.

3.5.4. The LDP Peer Table

The npl sLdpPeerTable is a read-only table which contains information
about LDP Peers known to LDP Entities. |In other words, the Peer
information is |earned by LDP through initialization or discovery.
This table should be popul ated by the agent as directed by the LDP
pr ot ocol

Arowinthis table is related to one or nore rows in the Hello

Adj acency Table and related to a single row in the Session Table.
The values in the Peer table are specific to a Peer and nay or nay
not be the same values used in the session. The reason is that the
Peer and Entity negotiate certain values. The Entity' s values are
configured in the npl sLdpEntityTable and the Peer’s val ues are

| earned (and placed into the npl sLdpPeerTable). The

npl sLdpSessi onTabl e shows the val ues used in establishing the

sessi on.

One exanpl e, of when the Peer’s values and the Session’s val ues may
differ is with the Peer’s Path Linmt information. The Peer’s Path
Limt information is learned fromthe session initialization phase.
The actual value for the Path Vector Linmt is the Peer’s value and
may not be the sane val ue that appears in the session. There could
be a mismatch in this value between the Entity and the Peer. In the
event of a mismatch, then the session will use the Path Limt set by
the Entity (and not the Peer).
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The Peer Table information was placed in a separate table fromthe
Session information to allow for a nore conprehensive and coherent
M B nodel

3.5.5. The LDP Session Tabl e

The npl sLdpSessionTable is a read-only table. Each entry in this
tabl e represents a single session between an LDP Entity and a Peer
The npl sLdpSessi onEntry AUGVENTS t he npl sLdpPeerEntry.

The information in this table is | earned during session
establishnent. NOTE: rows in this table will appear during session
intialization.

3.5.6. The LDP Session Statistics Tabl e

The npl sLdpSessionStatsTable is a read-only table which contains
statistical information on sessions. This table AUGVENTS the
npl sLdpPeer Tabl e.

3.5.7. The LDP Hell o Adjacency Tabl e

This is a table of all adjacencies between all LDP Entities and al
LDP Peers. A Session nay have one or nore adjacencies. A session
shoul d not have zero adjacencies, because this indicates that the
session has lost contact with the Peer. A session which has zero
Hel |l o Adj acenci es shoul d be renopved.

3.5.8. The LDP LSP Tabl es
The Label Infornmation Base (LIB) contains information about |abels

| earned by the LSR.  The LIB for LDP, CR-LDP and MPLS-RSVP (i.e., all
currently defined MPLS protocols) is represented in the LSR MB

[ RFC3813]. The LIB is represented by the LSR M B s npl sXCTable (npls

Cross Connect Table), nplslnSegnment Table (npls In Segnent Table) and
t he npl sQut Segnent Tabl e (npls Qut Segnent Table). The npl sXCTabl e
nodel s the cross-connection of the incomng |abel with a specific

outgoi ng | abel. The npl sl nSegnent Tabl e stores the incoming |abel’s
i nformati on, and the npl sQut Segnent Tabl e stores the outgoing |abel’s
i nformati on.

The LDP Session that created the LSP and the LSP's (inconing | abel

outgoing | abel) pair along with other infornation is contained in the
MPLS- LSR- STD- M B nodul e’ s npl sXCTabl e, the npl sl nSegnent Tabl e and t he

npl sQut Segnent Tabl e.

Cucchi ara, et al. St andards Track [ Page 8]



RFC 3815 MPLS LDP M B June 2004

In order to utilize the MPLS-LSR-STD-M B nodul e’ s npl sXCTabl e,

npl sl nSegment Tabl e and npl sQut Segnment Tabl e for LDP LSPs, there needs
to be a mechanismto associate LDP sessions with LDP LSPs created as
a result of those LDP sessions. The nplslnSegnent LdpLspTabl e and

mpl sQut Segnent LdpLspTable in this MB contain information to find the
LDP LSP entries in the nplslnSegnent Tabl e, npl sQut Segnent Tabl e and

t he npl sXCTabl e.

These two tables, the nplslnSegnment LdpLspTabl e and

nmpl sQut Segnent LdpLspTabl e, have been nmade optional in the conformance
section of the MB. They only need to be supported if the LSR M Bs
npl sl nSegnent Tabl e, npl sQut Segnent Tabl e and npl sXCTabl e are

i mpl enent ed.

As discussed in the section, "Changing Values after Session
Establishment", if a session is torn down, then all the infornation
related to this session, nust be renpved fromthe both LDP M B and,
if inplemented, fromthe LSR M B.

3.5.9. The FEC Tabl es

The npl sLdpFecTable is a table which contains FEC ( Forwardi ng
Equi val ence O ass) information. Each entry/row represents a single
FEC El ement. There is also an LDP LSP FEC Tabl e, npl sLdpLspFecTabl e,
whi ch associates FECs with the LSPs.

3.5.10. The LDP Sessi on Peer Address Tabl e

The npl sLdpSessi onPeer Addr Tabl e is a table which extends the

npl sLdpSessi onTable. This table is a read-only table which stores
Addresses learned after session initialization via Address Message
adverti senent.

3. 6. LDP Notifications

Currently, there are several notifications which are specific for

LDP. These are described in this section. There are no objects

whi ch enabl e or disable notifications from being generated. RFC 3413
[ RFC3413] contains M B nodul es which can be inplenented that will
enabl e or disable these notifications from bei ng generat ed.

The npl sLdpl ni t Sessi onThr eshol dExceeded notification indicates to the
operator that there may be a m sconfigured npl sLdpEntityEntry because
t he session associated with this Entity is not being established, and
the Entity keeps trying to establish the session. A side effect of
this situation is that a rowin the npl sLdpSessi onTabl e may not be
reaching the operational state as indicated by the

npl sLdpSessi onState object. |If the val ue of
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3.7.

4.

npl sLdpEntitylnitSessionThreshold is 0 (zero) then this is equal to
specifying the value of infinity for the threshold, and the
nmpl sLdpl ni t Sessi onThr eshol dExceeded notification will never be sent.

The npl sLdpPat hVectorLimtM smatch notification is generated when
there is a msnmatch in the Path Vector Linmits between the Entity and
Peer during session initialization. The session uses the value which
is configured as the Entity's Path Vector Lint. However, a
notification should be generated to indicate that a m smatch
occurred. For further details, please see Section 3.5.3 of the LDP
Speci ficati on [ RFC3036] .

The npl sLdpSessi onUp and npl sLdpSessi onDown notifications are
generated when there is an appropriate change in the

nmpl sLdpSessi onSt ate obj ect, e.g., when sessions change state (Up to
Down for the npl sLdpSessi onDown notification, or Down to Up for the
mpl sLdpSessi onUp notification). There was discussion about conbining
these two notifications into a single notification, however, sone NVS
applications can utilize two different notifications, rather than
having to parse the varbind Iist of a single notification. For
exanpl e, the SessionDown is matched to a SessionUp notification nore
easily by sonme NMS applications, than having to parse a Varbind I|ist
in a SessionChange type of notification

LDP Notification Frequency

LDP Notifications are expected to be few in nunber when LDP is

ubi qui tously deployed in a relatively stable network. A notification
receiver, e.g., an NM5, that receives these notifications should not
be overwhel ned by the frequency of LDP notifications. |If this
assertion proves to be inaccurate, then a throttling object to
throttle these notifications may be added to future versions of the
MPLS- LDP- STD- M B.

MPLS Label Distribution Protocol MB Definitions
MPLS- LDP-STD-M B DEFINI TIONS ::= BEG N
| MPORTS
OBJECT- TYPE, MODULE- | DENTI TY, NOTI FI CATI ON- TYPE
I nt eger 32, Counter32, Unsigned32
FROM SNWVPv2- SM -- [ RFC2578]

MODULE- COVPLI ANCE, OBJECT- GROUP, NOTI FI CATI ON- GROUP
FROM SNVPv2- CONF -- [ RFC2580]

RowSt at us, Ti nelnterval, TruthVal ue,
Ti neSt anp, StorageType
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MPLS LDP M B

FROM SNWPv2-TC --

| net Addr essPrefi xLengt h,
| net Addr essType,

| net Addr ess,

| net Por t Nunmber

FROM | NET- ADDRESS- M B --

I ndexI nt eger,
I ndex| nt eger Next Fr ee

FROM DI FFSERV- M B --

npl sSt dM B,

Mpl sLabel Di stri buti onMet hod,
Mpl sLdpl denti fier,

Mpl sLdpLabel Type,

Mpl sLspType,

Mpl sLsrildentifier,

Mpl sRet enti onMbde

FROM MPLS- TC- STD-M B --

Mpl sl ndexType

FROM MPLS- LSR- STD- M B; --

npl sLdpSt dM B MODULE- | DENTI TY
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This M B contai ns managed object definitions for the
"Mul tiprotocol Label Switching, Label Distribution
Protocol, LDP docunent."

REVI SI ON "200406030000Z" -- June 3, 2004
DESCRI PTI ON
"Initial version published as part of RFC 3815."

:={ nplsStdM B 4 }

PR O O O O I R I S S o O SRR kS bk b S I R R S S b O

nmpl sLdpNot i fi cati ons OBJECT | DENTI FI ER ::
npl sLdpObj ect s OBJECT | DENTI FI ER ::
npl sLdpConf or nance OBJECT | DENTI FI ER ::

{ npl sLdpStdM B 0 }
{ nplsLdpStdM B 1 }
{ nplsLdpStdM B 2 }

I O O O R R o S Sk S S IRk S S S O S I I R I O

-- MPLS LDP bjects

IR O O R R kS A R R S ko Sk kb Sk R R Rk Sk S R R I S R R R

nmpl sLdpLsr Obj ect s OBJECT IDENTIFIER ::= { nplsLdpOojects 1}

npl sLdpEnti tyQbj ects OBJECT IDENTIFIER ::= { nplsLdpObj ects 2 }

-- The MPLS Label Distribution Protocol’s
-- Label Switching Router (bjects

nmpl sLdpLsrid OBJECT- TYPE
SYNTAX Mpl sLsrildentifier
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The Label Switching Router’s ldentifier."
::={ nplsLdpLsrObjects 1}

npl sLdpLsr LoopDet ecti onCapabl e OBJECT- TYPE
SYNTAX | NTEGER {
none(1),
ot her (2),
hopCount ( 3),
pat hVect or (4),
hopCount AndPat hVect or (5)
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}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"A indication of whether this
Label Switching Router supports
| oop detection.

none(1l) -- Loop Detection is not supported
on this LSR
other(2) -- Loop Detection is supported but

by a nethod other than those
listed bel ow

hopCount (3) -- Loop Detection is supported by
Hop Count only.

pat hVector(4) -- Loop Detection is supported by
Path Vector only.

hopCount AndPat hVect or (5) -- Loop Detection is
supported by both Hop Count
And Path Vector.

Si nce Loop Detection is determnined during
Session Initialization, an individual session
may not be running with | oop detection. This

June 2004

object sinply gives an indication of whether or not the

LSR has the ability to support Loop Detection and

whi ch types."
{ npl sLdpLsrojects 2 }

-- The MPLS Label Distribution Protocol Entity (bjects

nmpl sLdpEntitylLast Change OBJECT- TYPE
SYNTAX Ti meSt anp
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON

Cucchi ar a

"The val ue of sysUpTime at the time of the nost
recent addition or deletion of an entry

to/fromthe npl sLdpEntityTabl e/ npl sLdpEntityStatsTable, or
the nost recent change in value of any objects in the

npl sLdpEnti tyTabl e.

et al. St andards Track
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If no such changes have occurred since the |ast
re-initialization of the |ocal nanagenent subsystem
then this object contains a zero value."

::={ nplsLdpEntityQbjects 1}

npl sLdpEntityl ndexNext OBJECT- TYPE

SYNTAX I ndex| nt eger Next Free
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"Thi s object contains an appropriate value to
be used for nplsLdpEntityl ndex when creating
entries in the nplsLdpEntityTable. The val ue
0 indicates that no unassigned entries are
avail abl e. ™

::={ nplsLdpEntityQbjects 2 }

npl sLdpEntityTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sLdpEntityEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"This table contains informati on about the
MPLS Label Distribution Protocol Entities which
exi st on this Label Sw tching Router (LSR)
or Label Edge Router (LER)."
::={ nplsLdpEntityQbjects 3}

npl sLdpEntityEntry OBJECT- TYPE

SYNTAX Mpl sLdpEnti tyEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry in this table represents an LDP entity.
An entry can be created by a network admi ni strator
or by an SNWP agent as instructed by LDP."

| NDEX { nplsLdpEntityLdpld, nplsLdpEntitylndex }

c:={ nplsLdpEntityTable 1}

Mpl sLdpEntityEntry ::= SEQUENCE {
npl sLdpEntityLdpld Mpl sLdpl denti fi er
npl sLdpEnti tyl ndex I ndex| nt eger
npl sLdpEnti t yPr ot ocol Ver si on Unsi gned32,
nmpl sLdpEnti t yAdni nSt at us | NTEGER,
nmpl sLdpEnti t yOper St at us | NTEGER,
nmpl sLdpEntityTcpPort | net Por t Nunber
npl sLdpEnt it yUdpDscPor t | net Por t Nunber,

Cucchi ara, et al. St andards Track [ Page 14]



RFC 3815 MPLS LDP M B

npl sLdpEnti t yMaxPduLengt h

nmpl sLdpEnt i t yKeepAl i veHol dTi ner
npl sLdpEnti t yHel | oHol dTi mer

nmpl sLdpEntityl nit Sessi onThreshol d
nmpl sLdpEntityLabel Di st Met hod
npl sLdpEntityLabel Ret enti onMode
npl sLdpEntit yPat hVect orLi m t

npl sLdpEnti t yHopCount Li mi t

npl sLdpEntityTransport Addr Ki nd
nmpl sLdpEnti t yTar get Peer

nmpl sLdpEnti t yTar get Peer Addr Type
npl sLdpEnti t yTar get Peer Addr

nmpl sLdpEntityLabel Type

nmpl sLdpEntityDi scontinuityTi ne
npl sLdpEntitySt or ageType

nmpl sLdpEnt i t yRowSt at us

}
npl sLdpEntityLdpl d OBJECT- TYPE

SYNTAX Mpl sLdpl dentifier
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON

"The LDP identifier."
REFERENCE

"RFC3036, LDP Specification

c:={ nplsLdpEntityEntry 1}

nmpl sLdpEntityl ndex OBJECT- TYPE
SYNTAX | ndexI nt eger
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON

Section on LDP |ldentifiers.

June 2004

Unsi gned32,

Unsi gned32,

Unsi gned32,

I nt eger 32,

Mpl sLabel Di stri buti onMet hod,
Mpl sRet ent i onhbde,
I nt eger 32,

I nt eger 32,

| NTEGER,

Tr ut hval ue,

I net Addr essType,

| net Addr ess,

Mpl sLdpLabel Type,
Ti meSt anp,

St or ageType
RowSt at us

"This index is used as a secondary index to uniquely

identify this row
the ' npl sLdpEntityl ndexNext’

Before creating a rowin this table,
obj ect should be retrieved.

That val ue shoul d be used for the value of this index

when creating a rowin this table.

of zero (0) is retrieved, that

NOTE: if a val ue
i ndi cates that no rows

can be created in this table at this tine.

A secondary index (this object)
LDP i npl enent ati ons.

but not all,

i s nmeaningful to sone

For exanpl e

an LDP inpl ementati on which uses PPP woul d
use this index to differentiate PPP sub-1links.

Another way to use this index is to give this the

val ue of iflndex. However,

Cucchi ara, et al

St andards Track

this is dependant
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on the inplenentation."
c:={ nplsLdpEntityEntry 2 }

nmpl sLdpEnti t yProt ocol Ver si on OBJECT- TYPE

SYNTAX Unsi gned32( 1. . 65535)
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The version nunber of the LDP protocol which will be
used in the session initialization nessage.

Section 3.5.3 in the LDP Specification specifies
that the version of the LDP protocol is negotiated during
session establishnent. The val ue of this object
represents the value that is sent in the initialization
nmessage. "

REFERENCE
"RFC3036, LDP Specification, Section 3.5.3 Initialization
Message. "

DEFVAL { 1}

c:={ nplsLdpEntityEntry 3}

nmpl sLdpEnt it yAdm nSt at us OBJECT- TYPE

SYNTAX | NTEGER {
enabl e(1),
di sabl e(2)
}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The adninistrative status of this LDP Entity.

If this object is changed from’enable to ’disable’
and this entity has already attenpted to establish
contact with a Peer, then all contact with that

Peer is lost and all information fromthat Peer
needs to be renoved fromthe MB. (This inplies

that the network managenent subsystem shoul d cl ean
up any related entry in the npl sLdpPeerTable. This
further inplies that a 'tear-down’ for that session
is issued and the session and all information rel ated
to that session cease to exist).

At this point the operator is able to change val ues
which are related to this entity.

Wien the adnin status is set back to 'enable’, then

this Entity will attenpt to establish a new session
with the Peer.”
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DEFVAL { enable }
::={ nplsLdpEntityEntry 4 }

nmpl sLdpEntit yQper St at us OBJECT- TYPE

SYNTAX | NTEGER {
unknown( 1),
enabl ed( 2),
di sabl ed(3)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The operational status of this LDP Entity.

The val ue of unknown(1l) indicates that the
operational status cannot be determ ned at
this time. The value of unknown should be
a transient condition before changing
to enabl ed(2) or disabled(3)."

c:={ nplsLdpEntityEntry 5 }

nmpl sLdpEntityTcpPort OBJECT- TYPE

SYNTAX | net Por t Nunber

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The TCP Port for
LDP. The default value is the well-known
val ue of this port."

REFERENCE

June 2004

"RFC3036, LDP Specification, Section 3.10, Wl Il -known

Nunbers, and Section 3.10.1. UDP and TCP Ports."

DEFVAL { 646 }
::={ nplsLdpEntityEntry 6 }

npl sLdpEntityUdpDscPort OBJECT- TYPE

SYNTAX | net Por t Nunmber

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The UDP Di scovery Port for
LDP. The default value is the
wel | - known val ue for this port."

REFERENCE
"RFC3036, LDP Specification, Section 2.4.1
Basi ¢ Di scovery Mechani sm Section 2.4.2,
Ext ended Di scovery Mechani sm Section
3.10, Well-known Numbers, and Section 3.10. 1.

Cucchi ara, et al. St andards Track
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UDP and TCP Ports. "
DEFVAL { 646 }
::={ nplsLdpEntityEntry 7 }

nmpl sLdpEnti t yMaxPduLengt h OBJECT- TYPE

SYNTAX Unsi gned32 (256..65535)

UNI TS "octets”

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The maxi num PDU Length that is sent in
t he Conmon Session Paraneters of an Initialization
Message. According to the LDP Specification [ RFC3036]
a value of 255 or |ess specifies the
default maxi mum |l ength of 4096 octets, this is why
the value of this object starts at 256. The operator
shoul d explicitly choose the default value (i.e., 4096),
or sone ot her val ue.

The receiving LSR MJST cal cul ate the naxi num PDU
Il ength for the session by using the smaller of its and
its peer’s proposals for Max PDU Length."

REFERENCE
"RFC3036, LDP Specification, Section 3.5.3.
Initialization Message."

DEFVAL { 4096 }

::={ nplsLdpEntityEntry 8 }

nmpl sLdpEnti t yKeepAl i veHol dTi ner OBJECT- TYPE

SYNTAX Unsi gned32 (1..65535)

UNI TS "seconds"

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The 16-bit integer value which is the proposed keep
alive hold tiner for this LDP Entity."

DEFVAL { 40 }

c:={ nplsLdpEntityEntry 9 }

nmpl sLdpEntit yHel | oHol dTi mer OBJECT- TYPE

SYNTAX Unsi gned32 (0..65535)

UNI TS "seconds"”

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The 16-bit integer value which is the proposed Hello
hold tinmer for this LDP Entity. The Hello Hold tine
in seconds.

Cucchi ara, et al. St andards Track [ Page 18]
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An LSR maintains a record of Hell os received
frompotential peers. This object represents

the Hold Tine in the Common Hell o Paraneters TLV of
the Hell o Message.

A value of 0 is a default value and should be
interpretted in conjunction with the
nmpl sLdpEnti tyTar get Peer obj ect.

If the value of this object is 0: if the value of the
nmpl sLdpEntityTarget Peer object is false(2), then this
specifies that the Hold Tine's actual default value is
15 seconds (i.e., the default Hold tinme for Link Hellos
is 15 seconds). Oherwise if the value of the

nmpl sLdpEntityTarget Peer object is true(l), then this
specifies that the Hold Tinme's actual default value is
45 seconds (i.e., the default Hold tine for Targeted
Hellos is 45 seconds).

A val ue of 65535 neans infinite (i.e., wait forever).

Al'l other values represent the anount of tine in
seconds to wait for a Hello Message. Setting the
hold tine to a value snmaller than 15 is not
recommended, al though not forbidden according
to RFC3036."

REFERENCE
"RFC3036, LDP Specification, Section 3.5.2.
Hel | o Message. "

DEFVAL { 0 }

::={ nplsLdpEntityEntry 10 }

npl sLdpEntityl nit Sessi onThreshol d OBJECT- TYPE

SYNTAX I nt eger 32(0..100)
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"When attenpting to establish a session with
a given Peer, the given LDP Entity should
send out the SNWP notification,

" pl sLdpl ni t Sessi onThr eshol dExceeded’, when
the nunber of Session Initialization nessages
sent exceeds this threshold.

The notification is used to notify an
operator when this Entity and its Peer are
possi bly engaged in an endl ess sequence

of messages as each NAKs the other’s
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Initialization nmessages with Error Notification
nmessages. Setting this threshold which triggers
the notification is one way to notify the
operator. The notification should be generated
each time this threshold is exceeded and

for every subsequent Initialization nessage
which is NAK'd with an Error Notification
message after this threshold i s exceeded.

A value of 0 (zero) for this object
indicates that the threshold is infinity, thus
the SNVP notification will never be generated.”
REFERENCE
"RFC3036, LDP Specification
Section 2.5.3 Session Initialization."
DEFVAL { 8 }
::={ nmplsLdpEntityEntry 11 }

npl sLdpEntityLabel Di st Met hod OBJECT- TYPE

SYNTAX Mpl sLabel Di stri buti onMet hod
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"For any given LDP session, the nethod of
| abel distribution nust be specified."”
c:={ nplsLdpEntityEntry 12 }

nmpl sLdpEntityLabel Ret enti onMbde OBJECT- TYPE

SYNTAX Mpl sRet ent i onMbde
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The LDP Entity can be configured to use either
conservative or |liberal |abel retention node.

If the value of this object is conservative(l)
then advertized | abel mappings are retained
only if they will be used to forward packets,
i.e., if label cane froma valid next hop

If the value of this object is liberal (2)

then all advertized | abel mappings are retained

whet her they are froma valid next hop or not."
::={ nplsLdpEntityEntry 13 }

nmpl sLdpEntityPat hVectorLimt OBJECT- TYPE

SYNTAX I nteger 32 (0..255)
MAX- ACCESS read-create

Cucchi ara, et al. St andards Track
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STATUS current

DESCRI PTI ON
"If the value of this object is 0 (zero) then
Loop Detection for Path Vectors is disabled.

O herwise, if this object has a value greater than
zero, then Loop Dection for Path Vectors is enabled,
and the Path Vector Limt is this value.
Al so, the value of the object,
" mpl sLdpLsr LoopDet ecti onCapabl e’, must be set to
ei ther ’pathVector(4)’ or ’'hopCount AndPat hVector(5)’,
if this object has a value greater than 0 (zero),
otherwise it is ignored."
REFERENCE
"RFC3036, LDP Specification, Section 2.8 Loop Dection
Section 3.4.5 Path Vector TLV."
::={ nplsLdpEntityEntry 14 }

nmpl sLdpEnti t yHopCount Li mit OBJECT- TYPE

SYNTAX I nteger32 (0..255)
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"If the value of this object is 0 (zero),
then Loop Detection using Hop Counters is
di sabl ed.

If the value of this object is greater than
O (zero) then Loop Detection using Hop
Counters is enabled, and this object
specifies this Entity' s maxi nrum al | owabl e
val ue for the Hop Count.
Al so, the value of the object
nmpl sLdpLsr LoopDet ecti onCapabl e nust be set
to either "hopCount(3)’ or
" hopCount AndPat hVector (5)’ if this object
has a value greater than 0 (zero), otherw se
it is ignored.”

DEFVAL { 0 }

::={ nplsLdpEntityEntry 15 }

npl sLdpEntityTransport Addr Ki nd OBJECT- TYPE
SYNTAX | NTEGER {
interface(1),
| oopback( 2)

}
MAX- ACCESS read-create
STATUS current
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DESCRI PTI ON
"Thi s specifies whether the | oopback or interface
address is to be used as the transport address
in the transport address TLV of the
hel | o nmessage.

If the value is interface(l), then the IP
address of the interface fromwhich hello
nmessages are sent is used as the transport
address in the hell o nessage.

O herwise, if the value is | oopback(2), then the IP
address of the | oopback interface is used as the
transport address in the hello nmessage.”

DEFVAL { | oopback }

::={ nplsLdpEntityEntry 16 }

npl sLdpEntityTar get Peer OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"If this LDP entity uses targeted peer then set
this to true."

DEFVAL { false }

::={ nplsLdpEntityEntry 17 }

nmpl sLdpEnt it yTar get Peer Addr Type OBJECT- TYPE

SYNTAX | net Addr essType

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The type of the internetwork |ayer address used for
t he Extended Di scovery. This object indicates how
the val ue of nplsLdpEntityTargetPeerAddr is to
be interpreted.”

::={ nplsLdpEntityEntry 18 }

nmpl sLdpEnti t yTar get Peer Addr OBJECT- TYPE

SYNTAX | net Addr ess

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The value of the internetwork | ayer address
used for the Extended Di scovery. The val ue of
nmpl sLdpEnt it yTar get Peer Addr Type specifies how
this address is to be interpreted.”

::={ nplsLdpEntityEntry 19 }
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npl sLdpEntityLabel Type OBJECT- TYPE

SYNTAX Mpl sLdpLabel Type
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"Specifies the optional paraneters for the LDP
Initialization Message.

If the value is generic(1l) then no
optional paraneters will be sent in

the LDP Initialization nmessage associ at ed
with this Entity.

If the value is atnParaneters(2) then
a row nust be created in the

nmpl sLdpEnti t yAt nTabl e, which
corresponds to this entry.

If the value is frameRel ayParaneters(3) then
a row nust be created in the
nmpl sLdpEnti t yFrameRel ayTabl e, whi ch
corresponds to this entry."

REFERENCE
"RFC3036, LDP Specification, Section 3.5.3.
Initialization Message."

::={ nplsLdpEntityEntry 20 }

nmpl sLdpEntityDi scontinuityTi ne OBJECT- TYPE

SYNTAX Ti meSt anp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The val ue of sysUpTinme on the nobst recent occasion
at which any one or nore of this entity' s counters
suffered a discontinuity. The relevant counters
are the specific instances associated with this
entity of any Counter32 object contained
in the "nplsLdpEntityStatsTable’'. If no such
di scontinuities have occurred since the |ast
re-initialization of the |ocal nmanagenent
subsystem then this object contains a zero
val ue. "

::={ nplsLdpEntityEntry 21 }

npl sLdpEntitySt orageType OBJECT- TYPE

SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current
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DESCRI PTI ON
"The storage type for this conceptual row.
Conceptual rows having the val ue ' permanent (4)’
need not allow wite-access to any col umar
objects in the row"

DEFVAL{ nonVol atile }

::={ nplsLdpEntityEntry 22 }

npl sLdpEnt i t yRowSt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The status of this conceptual row. Al witable

objects in this row may be nodified at any

time, however, as described in detail in

the section entitled, ’'Changing Values After

Session Establishnent’, and agai n descri bed

in the DESCRI PTI ON cl ause of the

npl sLdpEnti t yAdm nStatus object, if a session

has been initiated with a Peer, changi ng objects

inthis table will weak havoc with the session

and interrupt traffic. To repeat again:

the recomended procedure is to

set the npl sLdpEntityAdm nStatus to down, thereby

explicitly causing a session to be torn down. Then,

change objects in this entry, then set

the npl sLdpEntityAdm nStatus to enabl e,

whi ch enabl es a new session to be initiated."
::={ nplsLdpEntityEntry 23 }

-- The MPLS LDP Entity Statistics Table

npl sLdpEntityStatsTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sLdpEntityStatsEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"This table is a read-only table which augnents
the npl sLdpEntityTable. The purpose of this
table is to keep statistical information about
the LDP Entities on the LSR "

::={ nplsLdpEntityQbjects 4 }

nmpl sLdpEntityStatsEntry OBJECT- TYPE
SYNTAX Mpl sLdpEntityStatsEntry
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MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON

"Arowin this table contains statistical information
about an LDP Entity. Some counters contained in a
row are for fatal errors received during a forner

LDP Session associated with this entry. For exanple,
an LDP PDU received on a TCP connection during an
LDP Session contains a fatal error. That

error is counted here, because the

session i s term nated.

If the error is NOT fatal (i.e., the Session
remai ns), then the error is counted in the
nmpl sLdpSessi onSt at sEntry. "

AUGMVENTS { nmpl sLdpEntityEntry }
::={ nplsLdpEntityStatsTable 1 }
Mpl sLdpEntityStatsEntry ::= SEQUENCE {

npl sLdpEntitySt at sSessi onAttenpts Count er 32,
npl sLdpEnti t ySt at sSessi onRej ect edNoHel | oErrors  Count er 32,
nmpl sLdpEntitySt at sSessi onRej ect edAdErrors Count er 32,
nmpl sLdpEntitySt at sSessi onRej ect edMaxPduErrors Count er 32,
npl sLdpEntitySt at sSessi onRej ect edLRErrors Count er 32,
npl sLdpEntitySt at sBadLdpl dentifierErrors Count er 32,
nmpl sLdpEnti t ySt at sBadPduLengt hErrors Count er 32,
npl sLdpEnti t ySt at sBadMessagelLengt hErrors Count er 32,
nmpl sLdpEntitySt at sBadTl vLengt hErrors Count er 32,
nmpl sLdpEntitySt at sival f or medTl vVal ueErrors Count er 32,
npl sLdpEntitySt at skeepAl i veTi mer ExpErrors Count er 32,

nmpl sLdpEnti t ySt at sShut downRecei vedNoti ficati ons Counter 32,

nmpl sLdpEnti t ySt at sShut downSent Noti fi cati ons Count er 32
}
nmpl sLdpEntitySt at sSessi onAttenpts OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

Cucchi ar a,

et al.

"A count of the Session Initialization nessages
whi ch were sent or received by this LDP Entity and
were NAK' d. In other words, this counter counts
the nunber of session initializations that failed.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of

npl sLdpEntityDi scontinuityTine."

St andards Track
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::={ nplsLdpEntityStatsEntry 1 }

npl sLdpEntitySt at sSessi onRej ect edNoHel | oErrors OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"A count of the Session Rejected/No Hello Error
Notificati on Messages sent or received by
this LDP Entity.

Discontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
npl sLdpEnti tyDi sconti nuityTime."

::={ nplsLdpEntityStatsEntry 2 }

npl sLdpEntitySt at sSessi onRej ect edAdErrors OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"A count of the Session Rejected/ Paraneters
Advertisenment Mode Error Notification Messages sent
or received by this LDP Entity.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
npl sLdpEntityDi scontinuityTine."

::={ nplsLdpEntityStatsEntry 3 }

npl sLdpEntitySt at sSessi onRej ect edMaxPduErrors OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"A count of the Session Rejected/ Paraneters

Max Pdu Length Error Notification Messages sent
or received by this LDP Entity.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other times as indicated by the val ue of
nmpl sLdpEntityDi scontinuityTine."

::={ nplsLdpEntityStatsEntry 4 }
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npl sLdpEntitySt at sSessi onRej ect edLRErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"A count of the Session Rejected/ Paraneters
Label Range Notification Messages sent
or received by this LDP Entity.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
npl sLdpEntityDi scontinuityTine."

::={ nplsLdpEntityStatsEntry 5 }

nmpl sLdpEntitySt at sBadLdpl dentifierErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Thi s object counts the nunber of Bad LDP |dentifier
Fatal Errors detected by the session(s)
(past and present) associated with this LDP Entity.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other times as indicated by the val ue of
nmpl sLdpEntityDi scontinuityTine."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.1.2."
::={ nplsLdpEntityStatsEntry 6 }

npl sLdpEntitySt at sBadPduLengt hErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Thi s object counts the nunber of Bad PDU Length
Fatal Errors detected by the session(s)
(past and present) associated with this LDP Entity.

Discontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
nmpl sLdpEntityDi scontinuityTine."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.1.2."
::={ nplsLdpEntityStatsEntry 7 }
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npl sLdpEntitySt at sBadMessagelLengt hErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object counts the nunber of Bad Message
Length Fatal Errors detected by the session(s)
(past and present) associated with this LDP Entity.

Discontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
npl sLdpEntityDi scontinuityTine."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.1.2."
::={ nplsLdpEntityStatsEntry 8 }

npl sLdpEntitySt at sBadTl vLengt hErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Thi s object counts the nunber of Bad TLV
Length Fatal Errors detected by the session(s)
(past and present) associated with this LDP Entity.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
npl sLdpEntityDi scontinuityTine."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.1.2."
::={ nplsLdpEntityStatsEntry 9 }

nmpl sLdpEntitySt at sival f or medTl vVal ueErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Thi s object counts the nunber of Ml forned TLV
Val ue Fatal Errors detected by the session(s)
(past and present) associated with this
LDP Entity.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of

npl sLdpEntityDi scontinuityTine."
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REFERENCE
"RFC3036, LDP Specification, Section 3.5.1.2."
c:={ nplsLdpEntityStatsEntry 10 }

nmpl sLdpEntitySt at sKeepAl i veTi mer ExpErrors OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object counts the nunber of Session Keep Alive
Timer Expired Errors detected by the session(s)
(past and present) associated with this LDP Entity.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
nmpl sLdpEntityDi scontinuityTine."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.1.2."
c:={ nplsLdpEntityStatsEntry 11 }

nmpl sLdpEntit ySt at sShut downRecei vedNot i fi cati ons OBIJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"Thi s object counts the nunber of Shutdown Notifications
received related to session(s) (past and present)
associated with this LDP Entity.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other times as indicated by the val ue of
nmpl sLdpEntityDi scontinuityTine."

2= { mplsLdpEntityStatsEntry 12 }

npl sLdpEntit ySt at sShut downSent Noti fi cati ons OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"This object counts the nunber of Shutdown Notfications
sent related to session(s) (past and present) associ ated
with this LDP Entity.

Di scontinuities in the value of this counter can occur

at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
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npl sLdpEntityDi scontinuityTine."
c:={ nplsLdpEntityStatsEntry 13 }

-- The MPLS LDP Peer Table

npl sLdpSessi onCbj ects OBJECT I DENTIFIER ::= { nplsLdpCbjects 3 }

nmpl sLdpPeer Last Change OBJECT- TYPE

SYNTAX Ti meSt anp

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The val ue of sysUpTinme at the time of the nost
recent addition or deletion to/fromthe
nmpl sLdpPeer Tabl e/ npl sLdpSessi onTabl e. "

;.= { nplsLdpSessi ontbj ects 1 }

npl sLdpPeer Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ml sLdpPeer Entry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Informati on about LDP peers known by Entities in

the npl sLdpEntityTable. The information in this table

is based on information fromthe Entity-Peer interaction

during session initialization but is not appropriate

for the npl sLdpSessi onTabl e, because objects in this

table nay or may not be used in session establishnent.”
;.= { nplsLdpSessi ontbj ects 2 }

npl sLdpPeer Entry OBJECT- TYPE
SYNTAX Mpl sLdpPeer Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Informati on about a single Peer which is related
to a Session. This table is augnented by
t he npl sLdpSessi onTabl e. "
| NDEX { npl sLdpEntityLdpld,
npl sLdpEnti tyl ndex,
npl sLdpPeer Ldpl d }
::={ nplsLdpPeerTable 1 }

Mpl sLdpPeer Entry ::= SEQUENCE {
mpl sLdpPeer Ldpl d Mpl sLdpl dentifi er
npl sLdpPeer Label Di st Met hod Mpl sLabel Di stri buti onMet hod
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nmpl sLdpPeer Pat hVect or Li ni t I nt eger 32,
nmpl sLdpPeer Tr anspor t Addr Type | net Addr essType,
npl sLdpPeer Tr anspor t Addr | net Addr ess

}

npl sLdpPeer Ldpl d OBJECT- TYPE
SYNTAX Mpl sLdpl denti fi er
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON
"The LDP identifier of this LDP Peer."
::={ nplsLdpPeerEntry 1 }

npl sLdpPeer Label Di st Met hod OBJECT- TYPE

SYNTAX Mpl sLabel Di stri buti onMet hod

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"For any given LDP session, the nethod of
| abel distribution nust be specified."”

::= { nplsLdpPeerEntry 2 }

nmpl sLdpPeer Pat hVect or Li mi t OBJECT- TYPE

SYNTAX I nteger32 (0..255)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"If the value of this object is 0 (zero) then
Loop Dection for Path Vectors for this Peer
i s disabl ed.

O herwise, if this object has a value greater than
zero, then Loop Dection for Path Vectors for this
Peer is enabled and the Path Vector Linmit is this value."
REFERENCE
"RFC3036, LDP Specification, Section 2.8 Loop Dection,
Section 3.4.5 Path Vector TLV."
::={ nplsLdpPeerEntry 3}

npl sLdpPeer Tr anspor t Addr Type OBJECT- TYPE

SYNTAX | net Addr essType

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The type of the Internet address for the
nmpl sLdpPeer Transport Addr object. The LDP
specification describes this as being either
an | Pv4 Transport Address or |Pv6 Transport
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Address which is used in opening the LDP session’s
TCP connection, or if the optional TLV is not
present, then this is the | Pv4/IPv6 source

address for the UPD packet carrying the Hellos.

Thi s object specifies how the value of the
npl sLdpPeer Transport Addr obj ect shoul d be
interpreted.”
REFERENCE
"RFC3036, LDP Specification, Section 2.5.2
Transport Connection Establishment and
Section 3.5.2.1 Hell o Message Procedures.”
::={ nplsLdpPeerEntry 4 }

npl sLdpPeer Tr anspor t Addr OBJECT- TYPE
SYNTAX | net Addr ess
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The I nternet address advertised by the peer
in the Hell o Message or the Hell o source address.

The type of this address is specified by the
val ue of the npl sLdpPeer Tr ansport Addr Type
obj ect . "
REFERENCE
"RFC3036, LDP Specification, Section 2.5.2
Transport Connection Establishnment and
Section 3.5.2.1 Hell o Message Procedures.”
::={ nplsLdpPeerEntry 5 }

-- The MPLS LDP Sessi ons Tabl e

npl sLdpSessi onTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sLdpSessi onEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"A table of Sessions between the LDP Entities
and LDP Peers. This table AUGVENTS the
npl sLdpPeer Table. Each rowin this table
represents a single session."

::={ nplsLdpSessi ontbj ects 3 }

nmpl sLdpSessi onEntry OBJECT- TYPE
SYNTAX Mpl sLdpSessi onEntry
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MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry in this table represents information on a
singl e session between an LDP Entity and LDP Peer
The information contained in a row is read-only.

Pl ease note: the Path Vector Linmt for the
Session is the value which is configured in
the correspondi ng npl sLdpEntityEntry. The
Peer’s Path Vector Linmt is in the

npl sLdpPeer Pat hVectorLimt object in the
npl sLdpPeer Tabl e.

Val ues which may differ fromthose configured are
noted in the objects of this table, the
nmpl sLdpAt nSessi onTabl e and t he
npl sLdpFr aneRel aySessi onTabl e. A value will
differ if it was negoti ated between the
Entity and the Peer. Values nmay or nay not
be negotiated. For exanple, if the val ues
are the same then no negotiation takes place.
If they are negotiated, then they may differ."
AUGMENTS { npl sLdpPeerEntry }
::={ nplsLdpSessionTable 1 }

Mpl sLdpSessi onEntry ::= SEQUENCE {
nmpl sLdpSessi onSt at eLast Change Ti meSt anp,
nmpl sLdpSessi onSt at e | NTEGER
npl sLdpSessi onRol e | NTEGER
npl sLdpSessi onPr ot ocol Ver si on Unsi gned32
npl sLdpSessi onKeepAl i veHol dTi mreRem Ti nel nt er val
npl sLdpSessi onKeepAl i veTi ne Unsi gned32
nmpl sLdpSessi onMaxPdulLengt h Unsi gned32,
nmpl sLdpSessi onDi sconti nui tyTi me Ti meSt anp

}

nmpl sLdpSessi onSt at eLast Change OBJECT- TYPE

SYNTAX Ti neSt anp

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The val ue of sysUpTine at the tine this
Session entered its current state as
denoted by the npl sLdpSessi onState
obj ect. "

::={ nmplsLdpSessionEntry 1 }
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npl sLdpSessi onSt at e OBJECT- TYPE
SYNTAX | NTEGER {
nonexi stent (1),
initialized(2),
openrec(3),
opensent (4),
operational (5)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The current state of the session, all of the
states 1 to 5 are based on the state nmchine
for session negotiation behavior."

REFERENCE
"RFC3036, LDP Specification, Section 2.5.4,
Initialization State Machine."

::={ nplsLdpSessionEntry 2 }

npl sLdpSessi onRol e OBJECT- TYPE
SYNTAX | NTEGER {
unknown( 1),
active(2),
passi ve(3)

}

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"During session establishnent the LSR/ LER takes either
the active role or the passive role based on address
conparisons. This object indicates whether this LSR/ LER
was behaving in an active role or passive role during
this session’s establishment.

The val ue of unknown(1l), indicates that the role is not
able to be determined at the present tine."
REFERENCE
"RFC3036, LDP Specification, Section 2.5.3.
Session Initialization"
::={ nplsLdpSessionEntry 3 }

npl sLdpSessi onPr ot ocol Ver si on OBJECT- TYPE

SYNTAX Unsi gned32( 1. . 65535)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The version of the LDP Protocol which
this session is using. This is the version of

Cucchi ara, et al. St andards Track [ Page 34]



RFC 3815 MPLS LDP M B June 2004

the LDP protocol which has been negoti at ed
during session initialization."

REFERENCE
"RFC3036, LDP Specification, Section 3.5.3,
Initialization Message."

::={ nplsLdpSessionEntry 4 }

npl sLdpSessi onKeepAl i veHol dTi mnreRem OBJECT- TYPE

SYNTAX Ti nmel nterva
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The keep alive hold time remaining for
this session.”
::= { nplsLdpSessi onEntry 5 }

nmpl sLdpSessi onKeepAl i veTi me OBJECT- TYPE

SYNTAX Unsi gned32 (1..65535)
UNI TS "seconds"

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The negoti ated KeepAlive Tinme which
represents the anount of seconds between
keep alive nessages. The

npl sLdpEnt i t yKeepAl i veHol dTi ner

related to this Session is the

val ue that was proposed as the

KeepAlive Tinme for this session

This value is negotiated during
session initialization between
the entity' s proposed val ue
(i.e., the value configured in
nmpl sLdpEnt i t yKeepAl i veHol dTi ner)
and the peer’s proposed
KeepAl i ve Hold Tiner val ue.
This value is the snaller
of the two proposed val ues."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3,
Initialization Message."
::={ nplsLdpSessionEntry 6 }

npl sLdpSessi onMaxPduLengt h OBJECT- TYPE
SYNTAX Unsi gned32 (1..65535)
UNI TS "octets"
MAX- ACCESS read-only
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STATUS current
DESCRI PTI ON
"The val ue of maxi mum al |l owabl e length for LDP PDUs for
this session. This value may have been negoti at ed
during the Session Initialization. This object is
related to the npl sLdpEntityMaxPduLength object. The
nmpl sLdpEnt i t yMaxPdulLengt h obj ect specifies the requested
LDP PDU | ength, and this object reflects the negotiated
LDP PDU | ength between the Entity and
t he Peer."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3,
Initialization Message."
::= { nplsLdpSessi onEntry 7 }

nmpl sLdpSessi onDi sconti nui tyTi me OBJECT- TYPE

SYNTAX Ti meSt anp
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The val ue of sysUpTinme on the nobst recent occasion
at which any one or nore of this session’s counters
suffered a discontinuity. The relevant counters are
the specific instances associated with this session
of any Counter32 object contained in the

npl sLdpSessi onSt at sTabl e.

The initial value of this object is the value of
sysUpTi me when the entry was created in this table.

Al so, a command generator can distingui sh when a session
between a given Entity and Peer goes away and a new
session is established. This value would change and
thus indicate to the command generator that this is a
different session.”

::={ nplsLdpSessionEntry 8 }

-- The MPLS LDP Session Statistics Tabl e

npl sLdpSessi onSt at sTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sLdpSessi onStat sEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"A table of statistics for Sessions between
LDP Entities and LDP Peers. This table AUGVENTS
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t he npl sLdpPeer Tabl e. "
::={ nplsLdpSessi onbj ects 4 }

nmpl sLdpSessi onSt at sEntry OBJECT- TYPE

SYNTAX Mpl sLdpSessi onSt at sEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table represents statistical
i nformati on on a single session between an LDP
Entity and LDP Peer."

AUGMVENTS { npl sLdpPeerEntry }
::={ nplsLdpSessionStatsTable 1 }

Mpl sLdpSessi onStat sentry ::= SEQUENCE {
nmpl sLdpSessi onSt at sUnknownMesTypeErrors Count er 32,
npl sLdpSessi onSt at sUnknownTl vErrors Count er 32
}

npl sLdpSessi onSt at sUnknownMesTypeEr rors OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"Thi s object counts the nunber of Unknown Message Type
Errors detected by this LSR/ LER during this session.

Discontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other tinmes as indicated by the val ue of
nmpl sLdpSessi onDi sconti nui tyTine."

::={ mplsLdpSessionStatsEntry 1 }

nmpl sLdpSessi onSt at sUnknownTl vErrors OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object counts the nunber of Unknown TLV Errors
detected by this LSR/ LER during this session.

Di scontinuities in the value of this counter can occur
at re-initialization of the managenent system and at
other times as indicated by the val ue of
nmpl sLdpSessi onDi sconti nui tyTi nme."

::={ mplsLdpSessionStatsEntry 2 }
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-- The MPLS LDP Hell o Adj acency Tabl e

nmpl sLdpHel | oAdj acencyhj ects OBJECT | DENTI FIER :: =
{ npl sLdpSessi onCbjects 5 }

npl sLdpHel | oAdj acencyTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ml sLdpHel | oAdj acencyEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"A table of Hello Adjacencies for Sessions."
::={ nplsLdpHel | oAdj acencyObj ects 1 }

nmpl sLdpHel | oAdj acencyEntry OBJECT- TYPE
SYNTAX Mpl sLdpHel | oAdj acencyEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Each row represents a single LDP Hell o Adjacency.
An LDP Session can have one or nore Hello
Adj acenci es. "
| NDEX { npl sLdpEntityLdpld,
nmpl sLdpEnti tyl ndex,
nmpl sLdpPeer Ldpl d,
nmpl sLdpHel | 0Adj acencyl ndex }
::={ nplsLdpHel | oAdj acencyTable 1 }

Mpl sLdpHel | oAdj acencyEntry ::= SEQUENCE {
npl sLdpHel | 0Adj acencyl ndex Unsi gned32,
nmpl sLdpHel | oAdj acencyHol dTi reRem  Ti nel nt erval
nmpl sLdpHel | oAdj acencyHol dTi e Unsi gned32,
nmpl sLdpHel | oAdj acencyType | NTEGER

}

npl sLdpHel | oAdj acencyl ndex OBJECT- TYPE
SYNTAX Unsi gned32 (1..4294967295)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"An identifier for this specific adjacency."
.= { nplsLdpHel | oAdj acencyEntry 1 }

nmpl sLdpHel | oAdj acencyHol dTi mreRem OBJECT- TYPE
SYNTAX Ti nel nterva
UNI TS "seconds”
MAX- ACCESS read-only
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STATUS current

DESCRI PTI ON
"If the value of this object is 65535,
this neans that the hold tinme is infinite
(i.e., wait forever).

O herwi se, the tine renmaining for
this Hell o Adjacency to receive its
next Hell o Message.

This interval will change when the ’next’
Hel | o Message which corresponds to this
Hel | o Adjacency is received unless it
is infinite."

::= { npl sLdpHel | oAdj acencyEntry 2 }

nmpl sLdpHel | oAdj acencyHol dTi me OBJECT- TYPE

SYNTAX Unsi gned32 (0..65535)

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"The Hello hold time which is negotiated between
the Entity and the Peer. The entity associated
with this Hell o Adjacency issues a proposed
Hello Hold Tinme value in the
nmpl sLdpEntityHel | oHol dTi mer object. The peer
al so proposes a value and this object represents
t he negoti ated val ue.

A value of 0 neans the default,
which is 15 seconds for Link Hellos
and 45 seconds for Targeted Hell os.
A val ue of 65535 indicates an
infinite hold tine."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.2 Hello Message"
::={ nplsLdpHel | oAdj acencyEntry 3 }

npl sLdpHel | oAdj acencyType OBJECT- TYPE

SYNTAX | NTEGER {
link(1),
targeted(2)
}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This adjacency is the result of a 'link’

hello if the value of this object is link(1).
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O herwise, it is aresult of a 'targeted
hell o, targeted(2)."
::= { npl sLdpHel | oAdj acencyEntry 4 }

-- Session Label (LSP) Mapping to LSR MB's
-- In Segment LIB Information.

-- NOTE: the next 2 tables map to the

-- MPLS-LSR-STD-M B’ s Ml sl nSegnent Tabl e
-- and Ml sCut Segnent Table. The

-- cross-connect (XC) information is not
-- represented here as it can be gl eaned
-- fromthe MPLS-LSR- STD-M B.

npl sl nSegnent LdpLspTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sl nSegnent LdpLspEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"A table of LDP LSP s which
map to the npl sl nSegnent Table in the
MPLS- LSR- STD-M B nodul e. "

::={ nplsLdpSessi onCbj ects 6 }

nmpl sl nSegment LdpLspEnt ry OBJECT- TYPE
SYNTAX Mpl sl nSegrent LdpLspEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in this table represents information
on a single LDP LSP which is represented by
a session’s index triple (nplsLdpEntityLdpld,
npl sLdpEntityl ndex, nplsLdpPeerLdpld) AND the
i ndex for the npl sl nSegnent Tabl e
(rmpl sl nSegrent LdpLspLabel | ndex) fromthe
MPLS- LSR- STD- M B.
The information contained in a rowis read-only."
| NDEX { npl sLdpEntityLdpld,
nmpl sLdpEnti tyl ndex,
nmpl sLdpPeer Ldpl d,
npl sl nSegment LdpLspl ndex

}
::={ mplslnSegnent LdpLspTable 1 }
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Mpl sl nSegnent LdpLspEntry ::= SEQUENCE {
npl sl nSegnent LdpLspl ndex Mpl sl ndexType,
nmpl sl nSegment LdpLsplLabel Type Mpl sLdpLabel Type,
nmpl sl nSegment LdpLspType Mpl sLspType

}

nmpl sl nSegnent LdpLspl ndex OBJECT- TYPE

SYNTAX Mpl sl ndexType

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"This contains the sane val ue as the
npl sl nSegrent I ndex in the
MPLS- LSR- STD- M B' s npl sl nSegnent Tabl e. "

::= { npl sl nSegnent LdpLspEntry 1 }

nmpl sl nSegment LdpLspLabel Type OBJECT- TYPE

SYNTAX Mpl sLdpLabel Type
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"The Layer 2 Label Type."
::={ nmplslnSegnent LdpLspEntry 2 }

nmpl sl nSegnent LdpLspType OBJECT- TYPE

SYNTAX Mpl sLspType
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The type of LSP connection.”
::={ nplslnSegnent LdpLspEntry 3 }

-- Session Label (LSP) Mapping to LSR MB' s
--  Qut Segnent LIB Information

nmpl sQut Segnent LdpLspTabl e OBJECT- TYPE

SYNTAX SEQUENCE COF Ml sQut Segnent LdpLspEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"Atable of LDP LSP's which
map to the npl sQut Segnent Table in the
MPLS-LSR-STD-M B. "

::={ nplsLdpSessi ontbj ects 7 }

npl sQut Segnent LdpLspEntry OBJECT- TYPE
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SYNTAX Mpl sQut Segnent LdpLspEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry in this table represents information
on a single LDP LSP which is represented by
a session’s index triple (nplsLdpEntityLdpld,
npl sLdpEnti tyl ndex, npl sLdpPeerLdpld) AND the
i ndex (npl sQut Segnent LdpLspl ndex)
for the npl sQut Segnent Tabl e.

The information contained in a rowis read-only."
| NDEX { npl sLdpEntityLdpld,
nmpl sLdpEnti t yl ndex,
nmpl sLdpPeer Ldpl d,
nmpl sQut Segnent LdpLspl ndex

}
;.= { nplsQut Segnent LdpLspTable 1 }

Mpl sQut Segnent LdpLspEntry :: = SEQUENCE {
nmpl sQut Segnent LdpLspl ndex Mpl sl ndexType,
nmpl sQut Segnent LdpLspLabel Type Mpl sLdpLabel Type,
nmpl sQut Segnent LdpLspType Mpl sLspType

}

nmpl sQut Segnent LdpLspl ndex OBJECT- TYPE

SYNTAX Mpl sl ndexType

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"This contains the same val ue as the
nmpl sQut Segnent | ndex in the
MPLS- LSR- STD- M B' s npl sQut Segnent Tabl e. "

::={ nplsQut Segnent LdpLspEntry 1 }

npl sQut Segnent LdpLspLabel Type OBJECT- TYPE

SYNTAX Mpl sLdpLabel Type
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"The Layer 2 Label Type."
;.= { nplsQut Segnent LdpLspEntry 2 }

npl sQut Segnent LdpLspType OBJECT- TYPE

SYNTAX Mpl sLspType
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
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"The type of LSP connection.”
.= { nplsQut Segnent LdpLspEntry 3 }

-- Mpls FEC Tabl e

npl sFecObj ects OBJECT | DENTIFIER :: =
{ npl sLdpSessi onCbj ects 8 }

nmpl sFecLast Change OBJECT- TYPE

SYNTAX Ti neSt anp

MAX- ACCESS r ead- onl y

STATUS current

DESCRI PTI ON
"The val ue of sysUpTine at the tinme of the nost
recent addition/deletion of an entry
to/fromthe npl sLdpFect Tabl e or
the nost recent change in values to any objects
i n the npl sLdpFecTabl e.

If no such changes have occurred since the |ast
re-initialization of the |ocal management subsystem
then this object contains a zero value."

::={ mplsFecObjects 1}

npl sFecl ndexNext  OBJECT- TYPE

SYNTAX I ndex| nt eger Next Fr ee
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"This object contains an appropriate value to
be used for npl sFecl ndex when creating
entries in the npl sFecTabl e. The val ue
0 indicates that no unassigned entries are
avail abl e. "

::={ nmplsFecObjects 2 }

npl sFecTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sFecEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"This table represents the FEC

(Forwar di ng Equi val ence C ass)

Informati on associated with an LSP."
2= { mpl sFecObjects 3}
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nmpl sFecEntry OBJECT- TYPE
SYNTAX Mpl sFecEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Each row represents a single FEC El enent."
| NDEX { npl sFecl ndex }
::={ nmplsFecTable 1}

Mpl sFecEntry ::= SEQUENCE ({
nmpl sFecl ndex I ndexI nt eger,
npl sFecType | NTEGER,
npl sFecAddr Type | net Addr essType,
npl sFecAddr | net Addr ess,
npl sFecAddr Pr ef i xLengt h | net Addr essPrefi xLengt h,
nmpl sFecSt or ageType St or ageType,
nmpl sFecRowSt at us RowSt at us

}

npl sFecl ndex OBJECT- TYPE
SYNTAX I ndexI nt eger
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The i ndex which uniquely identifies this entry."
::={ npl sFecEntry 1}

nmpl sFecType OBJECT- TYPE
SYNTAX | NTEGER {
prefix(1),
host Addr ess(2)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The type of the FEC. If the value of this object
is "prefix(1)’ then the FEC type described by this
row is an address prefix.

If the value of this object is 'hostAddress(2)’ then
the FEC type described by this rowis a host address.”
REFERENCE
"RFC3036, Section 3.4.1. FEC TLV."
::={ npl sFecEntry 2}

nmpl sFecAddr Type OBJECT- TYPE

SYNTAX | net Addr essType
MAX- ACCESS read-create
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STATUS current

DESCRI PTI ON
"The value of this object is the type of the
Internet address. The value of this object,
deci des how t he val ue of the npl sFecAddr object
is interpreted.”

REFERENCE
"RFC3036, Section 3.4.1. FEC TLV."

::={ npl sFecEntry 4}

nmpl sFecAddr OBJECT- TYPE
SYNTAX | net Addr ess
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The value of this object is interpreted based
on the value of the ’'npl sFecAddr Type’ object.

This address is then further interpretted as
an being used with the address prefix,
or as the host address. This further interpretation
is indicated by the ’'npl sFecType' object.
In other words, the FEC el ement is popul ated
according to the Prefix FEC El enent val ue encodi ng, or
t he Host Address FEC El enent encoding. "

REFERENCE
"RFC3036, Section 3.4.1 FEC TLV."

::={ mplsFecEntry 5}

npl sFecAddr Prefi xLength OBJECT- TYPE
SYNTAX | net Addr essPrefixLength
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"If the value of the 'nplsFecType’ is ’'hostAddress(2)’
then this object is undefined.

If the value of 'nplsFecType' is 'prefix(1l)’
then the value of this object is the length in
bits of the address prefix represented by

"npl sFecAddr’, or zero. |If the value of this
object is zero, this indicates that the
prefix matches all addresses. 1In this case the

address prefix MJST al so be zero (i.e., ’'nplsFecAddr’
shoul d have the value of zero.)"

REFERENCE
"RFC3036, Section 3.4.1. FEC TLV."

DEFVAL { 0 }

Cucchi ara, et al. St andards Track [ Page 45]



RFC 3815 MPLS LDP M B June 2004

::={ nplsFecEntry 3}

npl sFecSt or ageType OBJECT- TYPE

SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The storage type for this conceptual row.
Conceptual rows having the val ue ' permanent (4)’
need not allow wite-access to any col umar
objects in the row"

DEFVAL { nonVol atile }

::={ nplsFecEntry 6 }

npl sFecRowSt at us OBJECT- TYPE

SYNTAX RowSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The status of this conceptual row. |f the value of this
object is "active(l)', then none of the witable objects

of this entry can be nodified, except to set this object

to 'destroy(6)’.

NOTE: if this rowis being referenced by any entry in

t he npl sLdpLspFecTabl e, then a request to destroy

this row, will result in an inconsistentValue error."
::={ mplsFecEntry 7}

-- LDP LSP FEC Tabl e

nmpl sLdpLspFeclLast Change OBJECT- TYPE

SYNTAX Ti neSt anp

MAX- ACCESS r ead-onl y

STATUS current

DESCRI PTI ON
"The val ue of sysUpTinme at the time of the nost
recent addition/deletion of an entry
to/fromthe npl sLdpLspFecTabl e or
the nost recent change in values to any objects in the
nmpl sLdpLspFecTabl e.

If no such changes have occurred since the | ast
re-initialization of the |ocal managenent subsystem
then this object contains a zero value.”

::= { nplsLdpSessi ontbj ects 9 }
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npl sLdpLspFecTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ml sLdpLspFecEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"A table which shows the rel ationship between
LDP LSPs and FECs. Each row represents
a single LDP LSP to FEC associ ation."

::={ nplsLdpSessi ontbj ects 10 }

sLdpLspFecEntry OBJECT- TYPE
SYNTAX Mpl sLdpLspFecEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry represents a LDP LSP
to FEC association.”
| NDEX { npl sLdpEntityLdpld,
nmpl sLdpEnti tyl ndex,
nmpl sLdpPeer Ldpl d,
npl sLdpLspFecSegnent ,
nmpl sLdpLspFecSegnent | ndex,
nmpl sLdpLspFecl ndex

mp

}
::={ nplsLdpLspFecTable 1 }

Mpl sLdpLspFecEntry ::= SEQUENCE {
nmpl sLdpLspFecSegnent | NTEGER,
mpl sLdpLspFecSegment | ndex Mpl sl ndexType,
npl sLdpLspFecl ndex | ndexI nt eger
nmpl sLdpLspFecSt or ageType St or ageType
npl sLdpLspFecRowst at us RowsSt at us

}

nmpl sLdpLspFecSegment OBJECT- TYPE
SYNTAX | NTEGER ({
i nSegnent (1),
out Segnent (2)

}
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"If the value is inSegnent(1l), then this
i ndi cates that the follow ng index,
npl sLdpLspFecSegnent | ndex, contains the sane
val ue as the npl sl nSegnent LdpLspl ndex.

O herwise, if the value of this object is
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out Segnent (2), then this

i ndi cates that follow ng index,

npl sLdpLspFecSegnent | ndex, contains the sane

val ue as the npl sQut Segnent LdpLspl ndex. "
::={ nmplsLdpLspFecEntry 1 }

nmpl sLdpLspFecSegnent | ndex OBJECT- TYPE
SYNTAX Mpl sl ndexType
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This index is interpretted by using the val ue
of the npl sLdpLspFecSegnent.

If the nplsLdpLspFecSegnent is inSegnent (1),
then this index has the sanme val ue as
nmpl sl nSegnent LdpLspl ndex.

I f the npl sLdpLspFecSegnent is out Segnent(2),
then this index has the sane val ue as
npl sQut Segrent LdpLspl ndex. "

::={ nplsLdpLspFecEntry 2 }

npl sLdpLspFecl ndex OBJECT- TYPE

SYNTAX I ndex| nt eger

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"This index identifies the FEC entry in the
npl sFecTabl e associated with this session
In other words, the value of this index
is the same as the value of the npl sFecl ndex
that denotes the FEC associated with this
Session."

::={ nmplsLdpLspFecEntry 3 }

npl sLdpLspFecSt orageType OBJECT- TYPE

SYNTAX St or ageType

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The storage type for this conceptual row
Conceptual rows having the val ue ' permanent (4)’
need not allow wite-access to any col umar
objects in the row"

DEFVAL { nonVol atile }

::={ nmplsLdpLspFecEntry 4 }
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npl sLdpLspFecRowSt at us OBJECT- TYPE

SYNTAX RowSt at us

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The status of this conceptual row. |[If the
val ue of this object is "active(l)', then
none of the writable objects of this entry
can be nodifi ed.

The Agent shoul d delete this row when

the session ceases to exist. |If an

operator wants to associate the session with
a different FEC, the recomended

procedure is (as described in detail in the section
entitled, ’'Changing Values After Session
Establ i shnent’, and again described in the
DESCRI PTI ON cl ause of the

npl sLdpEnt it yAdni nSt at us obj ect)

is to set the nplsLdpEntityAdnmi nStatus to
down, thereby explicitly causing a session
to be torn down. This will also

cause this entry to be del eted.

Then, set the npl sLdpEntityAdm nStat us
to enabl e which enables a new session to be initiated.
Once the session is initiated, an entry may be
added to this table to associate the new session
with a FEC. "
::={ nplsLdpLspFecEntry 5 }

-- Address Message/ Address Wt hdraw Message | nformation
-- This information is associated with a specific Session

-- because Label Address Messages are sent after session
-- initialization has taken place.

nmpl sLdpSessi onPeer Addr Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ml sLdpSessi onPeer Addr Ent ry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"This table 'extends’ the nplsLdpSessi onTabl e.

This table is used to store Label Address Information
from Label Address Messages received by this LSR from
Peers. This table is read-only and shoul d be updat ed
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when Label Wthdraw Address Messages are received, i.e
Rows shoul d be del eted as appropri ate.

NOTE: since nore than one address nmay be contai ned
in a Label Address Message, this table ’'sparse augnments’
the npl sLdpSessi onTable's information."”

;.= { nplsLdpSessi ontbj ects 11 }

npl sLdpSessi onPeer Addr Entry OBJECT- TYPE

SYNTAX Mpl sLdpSessi onPeer Addr Ent ry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table represents information on
a session’s single next hop address which was
advertised in an Address Message fromthe LDP peer.
The information contained in a rowis read-only."
| NDEX { npl sLdpEntityLdpld,

nmpl sLdpEnti tyl ndex,

nmpl sLdpPeer Ldpl d,

npl sLdpSessi onPeer Addr | ndex

::={ npl sLdpSessi onPeer Addr Table 1 }

Mpl sLdpSessi onPeer Addr Entry :: = SEQUENCE {
npl sLdpSessi onPeer Addr | ndex Unsi gned32
npl sLdpSessi onPeer Next HopAddr Type | net Addr essType,
nmpl sLdpSessi onPeer Next HopAddr | net Addr ess
}
npl sLdpSessi onPeer Addr | ndex OBJECT- TYPE
SYNTAX Unsi gned32 (1..4294967295)
MAX- ACCESS not-accessi bl e
STATUS current
DESCRI PTI ON

"An index which uniquely identifies this entry within
a given session."
::={ nplsLdpSessi onPeer AddrEntry 1 }

nmpl sLdpSessi onPeer Next HopAddr Type OBJECT- TYPE

SYNTAX | net Addr essType
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The internetwork | ayer address type of this Next Hop
Address as specified in the Label Address Message
associated with this Session. The value of this

obj ect indicates howto interpret the val ue of
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npl sLdpSessi onPeer Next HopAddr . "
::= { npl sLdpSessi onPeer AddrEntry 2 }

nmpl sLdpSessi onPeer Next HopAddr OBJECT- TYPE
SYNTAX | net Addr ess
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The next hop address. The type of this address
is specified by the value of the
nmpl sLdpSessi onPeer Next HopAddr Type. "
REFERENCE
"RFC3036, Section 2.7. LDP ldentifiers
and Next Hop Addresses"
::= { npl sLdpSessi onPeer AddrEntry 3 }

--- Notifications

npl sLdpl ni t Sessi onThr eshol dExceeded NOTI FI CATI ON- TYPE
OBJECTS {

nmpl sLdpEntityl nit Sessi onThreshol d

STATUS current
DESCRI PTI ON
"This notification is generated when the val ue of
the ' npl sLdpEntityl nitSessi onThreshol d’ obj ect
is not zero, and the nunber of Session
Initialization nessages exceeds the val ue
of the ’'npl sLdpEntitylnitSessionThreshold object."
c:={ nplsLdpNotifications 1}

nmpl sLdpPat hVect or Li mi t M smat ch NOTI FI CATI ON- TYPE
OBJECTS {
nmpl sLdpEntityPat hVectorLimt,
npl sLdpPeer Pat hVect or Li m t

STATUS current
DESCRI PTI ON
"This notification is sent when the
"npl sLdpEntityPathVectorLinit’ does NOT natch
the val ue of the ’'npl sLdpPeerPathVectorLinit’ for
a specific Entity."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3."
::={ nplsLdpNotifications 2 }

Cucchi ara, et al. St andards Track [ Page 51]



RFC 3815 MPLS LDP M B June 2004

npl sLdpSessi onUp NOTI FI CATI ON- TYPE

OBJECTS {
npl sLdpSessi onSt at e,
nmpl sLdpSessi onDi sconti nui tyTi ne,
nmpl sLdpSessi onSt at sUnknownMesTypeError s,
npl sLdpSessi onSt at sUnknownTl vErrors
}
STATUS current
DESCRI PTI ON

"If this notification is sent when the
val ue of ’npl sLdpSessionState’ enters
the 'operational (5’ state."

::={ nplsLdpNotifications 3}

npl sLdpSessi onDown NOTI FI CATI ON- TYPE

OBJECTS {
nmpl sLdpSessi onSt at e,
npl sLdpSessi onDi sconti nui tyTi ne,
nmpl sLdpSessi onSt at sUnknownMesTypeErrors,
npl sLdpSessi onSt at sUnknownTl vErrors
}
STATUS current
DESCRI PTI ON

"This notification is sent when the
val ue of ’'npl sLdpSessionState’ |eaves
the ’operational (5)' state."

::={ nplsLdpNotifications 4}

IR SRR EEREEEEEEREEEEEEEREEEEEEREEEEEEEEEEEEEEEE R EEEREEEEEEEEEREEEES

-- Mdul e Confornmance Statenent

IR R R R R R I R I S I R R I R R R R R I O R O

nmpl sLdpG oups
OBJECT | DENTI FI ER : :

{ npl sLdpConformance 1 }

npl sLdpConpl i ances
OBJECT | DENTI FI ER : :

{ npl sLdpConf ormance 2 }

-- Full Conmpliance

nmpl sLdpMbdul eFul | Conpl i ance MODULE- COMPLI ANCE
STATUS current

DESCRI PTI ON
"The Module is inplenented with support
for read-create and read-wite. In other
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words, both nonitoring and configuration
are avail abl e when using this MODULE- COVPLI ANCE. "

MODULE -- this nodul e
MANDATORY- GROUPS { npl sLdpGener al G oup,
npl sLdpNoti fi cati onsG oup
}
GROUP npl sLdpLspG oup
DESCRI PTI ON
"This group nust be supported if the LSR MB is
i npl ement ed, specifically the nplslnSegnent Tabl e,
t he npl sQut Segnent Tabl e or the npl sXCTabl e. "

OBJECT npl sLdpEntityTar get Peer Addr Type
SYNTAX | net Addr essType { unknown(0), ipv4(1l), ipv6(2) }

DESCRI PTI ON
"An inmplenentation is only required to support
"unknown(0)’', |IPv4 and gl obally unique |IPv6 addresses."

OBJECT npl sLdpEnti tyTar get Peer Addr

SYNTAX | net Address (SI ZE(O| 4| 16))

DESCRI PTI ON
"An inplenentation is only required to support |Pv4 and
gl obal Iy uni que | Pv6 addresses."

OBJECT npl sLdpEntit yRowSt at us
SYNTAX RowSt atus { active(l) }
VRl TE- SYNTAX RowSt at us { createAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for createAndWait and notlnService is not
required.”

OBJECT npl sFecAddr Type
SYNTAX | net Addr essType { unknown(0), ipv4(1l), ipv6(2) }

DESCRI PTI ON
"An inplenentation is only required to support
"unknown(0)’', |IPv4 and gl obally unique |IPv6 addresses."

OBJECT npl sFecAddr

SYNTAX | net Address (Sl ZE(O| 4] 16))

DESCRI PTI ON
"An inplenentation is only required to support |Pv4 and
gl obal Iy uni que | Pv6 addresses."

OBJECT npl sFecRowsSt at us

SYNTAX RowStatus { active(l) }

VRl TE- SYNTAX RowSt at us { createAndGo(4), destroy(6) }
DESCRI PTI ON
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"Support for createAndWait and notlnService is not
required.”

OBJECT npl sLdpLspFecRowsSt at us
SYNTAX RowStatus { active(l) }
VRI TE- SYNTAX RowSt at us { createAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for createAndWait and notlnService is not
required.”

OBJECT npl sLdpSessi onPeer Next HopAddr Type
SYNTAX | net Addr essType { unknown(0), ipv4(1l), ipv6(2) }

DESCRI PTI ON
"An inplenentation is only required to support
“unknown(0)', IPv4 and globally unique | Pv6 addresses.”

OBJECT npl sLdpSessi onPeer Next HopAddr

SYNTAX | net Address (S| ZE(O| 4| 16))

DESCRI PTI ON
"An inplenentation is only required to support |Pv4
and gl obally uni que I Pv6 addresses."

::={ nplsLdpConpliances 1 }

-- Read-Only Conpliance

nmpl sLdpMbdul eReadOnl yConpl i ance MODULE- COVPLI ANCE
STATUS current

DESCRI PTI ON
"The Module is inplemented with support
for read-only. In other words, only nonitoring

is available by inplenmenting this MODULE- COVPLI ANCE. "

MODULE -- this nodul e
MANDATORY- GROUPS { npl sLdpGener al Gr oup,
npl sLdpNoti fi cati onsG oup
}

GROUP npl sLdpLspG oup

DESCRI PTI ON
"This group nust be supported if the LSR MB is
i mpl enent ed, specifically the nplslnSegnent Tabl e,
t he nmpl sQut Segnent Tabl e or the npl sXCTabl e. "

OBJECT nmpl sLdpEnti t yPr ot ocol Ver si on
M N- ACCESS read-only
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DESCRI PTI ON
"Wite access is not required.”

OBJECT nmpl sLdpEnti t yAdni nSt at us
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEntityTcpPort
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT nmpl sLdpEnti t yUdpDscPort
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT nmpl sLdpEnti t yMaxPduLengt h
M N ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnt it yKeepAl i veHol dTi ner
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT nmpl sLdpEntit yHel | oHol dTi mer
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT nmpl sLdpEntityl nit Sessi onThreshol d
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT nmpl sLdpEntitylLabel Di st Met hod
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnti t yLabel Ret enti onMbde
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
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OBJECT npl sLdpEntityPat hVectorLimt
M N ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnt it yHopCount Li ni t
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT nmpl sLdpEntityTransport Addr Ki nd
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT nmpl sLdpEnti t yTar get Peer
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnti t yTar get Peer Addr Type
SYNTAX I net Addr essType { unknown(0), ipv4(1l), ipv6(2) }
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.
An inmplenentation is only required to support

“unknown(0)', IPv4 and globally unique | Pv6 addresses.”
OBJECT nmpl sLdpEnt i t yTar get Peer Addr
SYNTAX | net Address (Sl ZE(O| 4| 16))
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.
An inplenentation is only required to support |Pv4 and
gl obal Iy uni que | Pv6 addresses. "

OBJECT nmpl sLdpEntityLabel Type
M N ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT npl sLdpEntitySt orageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEntit yRowSt at us
SYNTAX RowStatus { active(1l) }
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M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required, and active is the

only status that needs to be supported.”
OBJECT npl sFecType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT nmpl sFecAddr Pr efi xLengt h
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT nmpl sFecAddr Type
SYNTAX I net Addr essType { unknown(0), ipv4(1l), ipv6(2) }

M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.
An inplenentation is only required to support

"unknown(0)’', |IPv4 and gl obally unique |IPv6 addresses."
OBJECT npl sFecAddr
SYNTAX | net Address (S| ZE( O] 4| 16))
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.
An inmplenentation is only required to support |IPv4 and
gl obal Iy uni que | Pv6 addresses."

OBJECT npl sFecSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT npl sFecRowsSt at us

SYNTAX RowSt atus { active(l) }

M N- ACCESS read-only

DESCRI PTI ON
"Wite access is not required, and active is the
only status that needs to be supported.”

OBJECT nmpl sLdpLspFecSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
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OBJECT npl sLdpLspFecRowst at us

SYNTAX RowSt atus { active(l) }

M N- ACCESS read-only

DESCRI PTI ON
"Wite access is not required, and active is the
only status that needs to be supported.”

OBJECT npl sLdpSessi onPeer Next HopAddr Type
SYNTAX | net Addr essType { unknown(0), ipv4(1l), ipv6(2) }

DESCRI PTI ON
"An inmplenentation is only required to support
"unknown(0)’', |IPv4 and gl obally unique |IPv6 addresses."

OBJECT npl sLdpSessi onPeer Next HopAddr

SYNTAX | net Address (Sl ZE(O| 4] 16))

DESCRI PTI ON
"An inplenentation is only required to support |Pv4
and gl obally uni que | Pv6 addresses."

::={ nmplsLdpConpliances 2 }
-- units of conformance

nmpl sLdpGener al G oup OBJECT- GROUP
OBJECTS {
npl sLdpLsrid,
nmpl sLdpLsr LoopDet ecti onCapabl e,
nmpl sLdpEntit yLast Change
npl sLdpEntityl ndexNext,
npl sLdpEnti t yPr ot ocol Ver si on,
npl sLdpEnti t yAdm nSt at us,
npl sLdpEnti t yOper St at us,
nmpl sLdpEntityTcpPort,
nmpl sLdpEnt it yUdpDscPort,
nmpl sLdpEnti t yMaxPduLengt h
npl sLdpEnt i t yKeepAl i veHol dTi ner,
nmpl sLdpEnti t yHel | oHol dTi ner,
npl sLdpEntityl nit Sessi onThreshol d,
nmpl sLdpEntityLabel Di st Met hod,
nmpl sLdpEnt it yLabel Ret ent i onMbde,
nmpl sLdpEntityPat hVectorLimt,
nmpl sLdpEntityHopCount Linit,
nmpl sLdpEnti tyTransport Addr Ki nd,
npl sLdpEnti t yTar get Peer
nmpl sLdpEnt i t yTar get Peer Addr Type
nmpl sLdpEnt i t yTar get Peer Addr
npl sLdpEnti t yLabel Type,
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npl sLdpEntityDi scontinuityTi ne

npl sLdpEntitySt orageType

npl sLdpEnt i t yRowSt at us

nmpl sLdpEntitySt at sSessi onAttenpts,

nmpl sLdpEntitySt at sSessi onRej ect edNoHel | oErrors,
npl sLdpEntitySt at sSessi onRej ect edAdErrors,
npl sLdpEntitySt at sSessi onRej ect edMaxPduErrors
npl sLdpEntitySt at sSessi onRej ect edLRErrors
npl sLdpEntitySt at sBadLdpl dentifierErrors
nmpl sLdpEntitySt at sBadPduLengt hErrors,

nmpl sLdpEntitySt at sBadMessagelLengt hErrors
npl sLdpEntitySt at sBadTl vLengt hErrors

npl sLdpEntityStatsMal f or medTl vVal ueErrors
npl sLdpEntit ySt at skeepAl i veTi mer EXpErrors,
npl sLdpEnti t ySt at sShut downRecei vedNot i fi cati ons,
nmpl sLdpEntit ySt at sShut downSent Noti fi cati ons
nmpl sLdpPeer Last Change,

npl sLdpPeer Label Di st Met hod,

nmpl sLdpPeer Pat hVectorLinit,

npl sLdpPeer Tr anspor t Addr Type,

npl sLdpPeer Tr anspor t Addr,

nmpl sLdpHel | oAdj acencyHol dTi nreRem

nmpl sLdpHel | oAdj acencyHol dTi ne,

npl sLdpHel | oAdj acencyType,

npl sLdpSessi onSt at eLast Change,

npl sLdpSessi onSt at e,

npl sLdpSessi onRol e,

nmpl sLdpSessi onPr ot ocol Ver si on

nmpl sLdpSessi onKeepAl i veHol dTi meRem

npl sLdpSessi onKeepAl i veTi ne,

nmpl sLdpSessi onMaxPdulLengt h,

npl sLdpSessi onDi sconti nui tyTi e,

npl sLdpSessi onSt at sUunknownMesTypeErr or s
nmpl sLdpSessi onSt at sUnknownTl vError s,

nmpl sLdpSessi onPeer Next HopAddr Type,

npl sLdpSessi onPeer Next HopAddr

npl sFecLast Change,

nmpl sFecl ndexNext ,

nmpl sFecType,

nmpl sFecAddr Type,

nmpl sFecAddr,

npl sFecAddr Pr efi xLengt h,

npl sFecSt or ageType

npl sFecRowsSt at us

}
STATUS current

DESCRI PTI ON
"CObjects that apply to all MPLS LDP inpl enentations.”
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::={ nmplsLdpGoups 1}

npl sLdpLspG oup OBJECT- GROUP
OBJECTS {
nmpl sl nSegrent LdpLsplLabel Type,
npl sl nSegrent LdpLspType,
nmpl sQut Segnent LdpLspLabel Type,
nmpl sQut Segnent LdpLspType,
nmpl sLdpLspFecLast Change,
nmpl sLdpLspFecSt or ageType,
nmpl sLdpLspFecRowSt at us
}

STATUS current
DESCRI PTI ON
"These objects are for LDP inplenmentations

June 2004

which interface to the Label Information Base (LI B)

in the MPLS-LSR-STD-MB. The LIBis

represented in the npl sl nSegnent Tabl e,

nmpl sQut Segnent Tabl e and npl sXCTabl e. "
::={ mplsLdpG oups 2}

nmpl sLdpNot i fi cati onsG oup NOTI FI CATI ON- GROUP

NOTI FI CATI ONS { npl sLdpl ni t Sessi onThr eshol dExceeded,

npl sLdpPat hVect or Li ni t M smat ch,
npl sLdpSessi onUp,
npl sLdpSessi onDown

STATUS current
DESCRI PTI ON

"The notification for an MPLS LDP inpl enentation.”

::={ nplsLdpG oups 3}
END

4.1. The MPLS-LDP-ATM STD-M B Modul e

This M B Mddul e MIUST be supported if LDP uses ATM as the Layer 2
nedium There are three tables in this MB Mdule. Two tables are

for configuring LDP to use ATM These tables are the
nmpl sLdpEnt it yAt nTabl e and t he npl sLdpEntityAt nLRTabl e.

The third

table is the npl sLdpAt nSessi onTable which is a read-only table. This
M B Modul e | MPORTS the At mpldentifier TEXTUAL- CONVENTI ON from

[ RFC2514] .
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4.1.1. The LDP Entity ATM Tabl e

The npl sLdpEntityAt niTabl e provides a way to configure information
whi ch woul d be contained in the "Optional Paraneter" portion of an
LDP PDU Initialization Message.

4.1.2. The LDP Entity ATM Label Range Tabl e

The npl sLdpEntityAtniLRTabl e provides a way to configure infornmation
whi ch woul d be contained in the "ATM Label Range Conponents" portion
of an LDP PDU Intialization Message, see [RFC3035] and [ RFC3036].

4.1.3. The LDP ATM Sessi on Tabl e

The MPLS LDP ATM Session Table is a read-only table which contains
session information specific to ATM

MPLS- LDP- ATM STD-M B DEFINI TIONS ::= BEG N

| MPORTS
OBJECT- TYPE, MODULE- | DENTI TY,
Unsi gned32
FROM SNVPv2- SM -- [ RFC2578]
MODULE- COVPLI ANCE, OBJECT- GROUP
FROM SNWVPv2- CONF -- [ RFC2580]
RowSt at us,
St or ageType
FROM SNWPv2- TC -- [ RFC2579]

I nterfacel ndexOr Zer o
FROM | F-M B -- [ RFC2020]

At mvpl denti fi er
FROM ATM TC-M B -- [ RFC2514]

npl sSt dM B,
Mpl sAt nivcl denti fi er
FROM MPLS- TC- STD-M B -- [ RFC3811]

nmpl sLdpEnti tyLdpl d,
nmpl sLdpEnti t yl ndex,
npl sLdpPeer Ldpl d
FROM MPLS- LDP- STD-M B -- [ RFC3813]

npl sLdpAt n5t dM B MODULE- | DENTI TY
LAST- UPDATED " 200406030000Z" -- June 3, 2004
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ORGANI ZATI ON "Mul ti protocol Label Switching (npls)
Wor ki ng G oup”
CONTACT- | NFO
"Joan Cucchiara (jcucchi ara@r ndspring. com
Mar coni Conmmuni cati ons, Inc.

Hans Sjostrand (hans@ punpl ugged. com
i pUnpl ugged

James V. Luciani (james_| uciani @i ndspring.com
Mar coni  Conmuni cati ons, Inc.

Wor ki ng Group Chairs:
Ceorge Swal | ow, emai | : swal | ow@i sco. com
Loa Andersson, emai | : | oa@i . se

MPLS Worki ng Group, email: npls@u. net
DESCRI PTI ON
"Copyright (C) The Internet Society (2004). The
initial version of this MB nodul e was published
in RFC 3815. For full legal notices see the RFC
itself or see:
http://ww.ietf.org/copyrights/ianam b. htnl

This M B contai ns managed object definitions for
configuring and nonitoring the Miltiprotocol Label

Swi tching (MPLS), Label Distribution Protocol (LDP),
utilizing Asynchronous Transfer Mde (ATM as the Layer 2

nedi a. "
REVI SI ON "200406030000Z" -- June 3, 2004
DESCRI PTI ON

"Initial version published as part of RFC 3815."

= { nmplsStdM B 5 }

R R EEEEEEEEEEEREEEEEEEEEEEEEEEEEEEE SIS

npl sLdpAt mObj ect s OBJECT | DENTI FI ER

::={ nplsLdpAtnStdM B 1 }
nmpl sLdpAt mConf or mance OBJECT | DENTI FI ER

::={ nplsLdpAtnStdM B 2 }

IR R R R I R R R I R I I R I R I R R R R R I R O S I R O

-- MPLS LDP ATM bj ects

_khkkkkhkkhkkhkhkkhhkhhkhkhhkhhhkhhhkhhhkhhhkhhhhhhhhhhhhhhhdhhdhkhhhhrrhkhhkhkhhkhkhhk

-- Ldp Entity Objects for ATM
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npl sLdpEntityAt nTbj ects OBJECT | DENTIFIER :: =
{ npl sLdpAt nbj ects 1 }

npl sLdpEntityAt nTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sLdpEntityAtnmEntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"This table contains ATM specific information
whi ch could be used in the

"Optional Paranmeters’ and other ATM specific

i nformation.

This table 'sparse augnents’ the npl sLdpEntityTable
when ATMis the Layer 2 medium"”
;.= { nplsLdpEntityAtntbjects 1 }

npl sLdpEnti tyAt nEntry OBJECT- TYPE
SYNTAX Mpl sLdpEntityAtmEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in this table represents the ATM paraneters
and ATM information for this LDP entity."
| NDEX { nplsLdpEntityLdpld,
npl sLdpEntityl ndex

::={ nplsLdpEntityAtnTable 1 }

Mpl sLdpEntityAtmEntry ::= SEQUENCE {
nmpl sLdpEntityAtm f 1 ndexOr Zero I nt erfacel ndexOr Zer o,
nmpl sLdpEnti t yAt mver geCap | NTEGER,
npl sLdpEnt i t yAt nLRConponent s Unsi gned32,
npl sLdpEntityAtnvcDirectionality | NTEGER,
nmpl sLdpEntit yAt nLsr Connectivity | NTEGER,
npl sLdpEnti t yAt nDef aul t Cont r ol Vpi At mvpl denti fi er,
nmpl sLdpEnti t yAt nDef aul t Cont r ol Vci Mpl sAt mvcl denti fi er,
nmpl sLdpEnti t yAt nnl abTr af Vpi At mvpl dent i fier,
npl sLdpEnti t yAt nnl abTr af Vci Mpl sAt nivcl denti fi er,
nmpl sLdpEnti t yAt nfSt or ageType St or ageType,
npl sLdpEnt i t yAt nRowSt at us RowsSt at us
}
nmpl sLdpEntityAtm fl ndexOrZero OBJECT- TYPE
SYNTAX I nterfacel ndexOr Zer o
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MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This value represents either the |Interfacel ndex
or 0 (zero). The value of zero nmeans that the
I nterfacel ndex is not known.

However, if the Interfacelndex is known, then it nust
be represented by this val ue.

If an Interfacel ndex beconmes known, then the

net wor k managenent entity (e.g., SNVWP agent) responsi
for this object MJIST change the value fromO (zero) t
val ue of the Interfacelndex. |If an ATM Label is
being used in forwarding data, then the value of this
obj ect MJUST be the Interfacel ndex."

{ npl sLdpEntityAtnEntry 1 }

npl sLdpEnti t yAt nver geCap OBJECT- TYPE
SYNTAX | NTEGER {
not Supported(0),
vpMerge(1),
vchMer ge(2),
vpAndVcMer ge( 3)
}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

Cucchi ar a,

"Denotes the Merge Capability of this Entity.
This is the EXACT val ue for the ATM Session
Paraneter, field M (for ATM Merge Capabilities).
The ATM Session Paraneter is an optional
paraneter in the Initialization Message.

The description fromrfc3036.txt is:

"M ATM Merge Capabilities

Specifies the nerge capabilities of an ATM switch.

followi ng values are supported in this version of
speci fication:

Val ue Meani ng
0 Merge not supported
1 VP Merge supported
2 VC Merge supported
3 VP & VC Merge supported

et al. St andards Track
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If the merge capabilities of the LSRs differ, then:
- Non-nerge and VC-nerge LSRs nmay freely interoperate.

- The interoperability of VP-nerge-capable swtches
wi t h non- VP- ner ge-capabl e switches is a subject
for future study. Wen the LSRs differ on the
use of VP-nerge, the session is established,
but VP nerge is not used.’

Pl ease refer to the following reference for a
compl ete description of this feature.”

REFERENCE
"RFC3036, LDP Specification, Section 3.5.3
Initialization Message."
::={ nplsLdpEntityAtnEntry 2 }

npl sLdpEnt it yAt nLRConponent s OBJECT- TYPE

SYNTAX Unsi gned32 (1..65535)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"Nurmber of Label Range Conponents in the Initialization
message. This also represents the nunber of entries

in the npl sLdpEntityAt mLRTabl e which correspond

to this entry.

This is the EXACT value for the ATM Session Paraneter,
field N (for Nunber of |abel range conponents).

The ATM Session Paraneter is an optional paraneter
inthe Initialization Message.

The description fromrfc3036.txt is:

"N, Nunber of |abel range conponents
Speci fies the nunber of ATM Label Range
Components included in the TLV.’

Pl ease refer to the follow ng reference for
a conplete description of this feature."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3
Initialization Message."
c:= { nplsLdpEntityAtnEntry 3 }

nmpl sLdpEntityAtnvcDirectionality OBJECT- TYPE

SYNTAX | NTEGER {
bi di recti onal (0),
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uni directional (1)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"If the value of this object is "bidirectional (0)’,
a given VCl, within a given VPI, is used as a

| abel for both directions independently.

If the value of this object is "unidirectional (1)’,
a given VCI within a VPl designates one direction

This is the EXACT value for the ATM Session Paraneter,
field D (for VC Directionality). The ATM Session
Paraneter is an optional parameter in the
Initialization Message.

The description fromrfc3036.txt is:

"D, VC Directionality
A value of 0 specifies bidirectional VC capability,
meani ng the LSR can (within a given VPI) support
the use of a given VCl as a |label for both Iink
directions independently. A value of 1
specifies unidirectional VC capability, neaning
(within a given VPI) a given VCI may appear in
a | abel mapping for one direction on the link
only. Wen either or both of the peers
specifies unidirectional VC capability, both
LSRs use unidirectional VC |abel assignnent for
the link as follows. The LSRs conpare their
LDP lIdentifiers as unsigned integers. The LSR
with the larger LDP Identifier may assign
only odd-numbered VCls in the VPI/VC
range as labels. The systemwth the smaller
LDP ldentifier may assign only even-nunbered
VCls in the VPI/VCl range as | abels.’

Pl ease refer to the follow ng reference
for a conplete description of this feature."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3
Initialization Message."
c:={ nplsLdpEntityAtnEntry 4 }

nmpl sLdpEntit yAt nLsr Connectivity OBJECT- TYPE

SYNTAX | NTEGER {
direct(1),
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i ndirect(2)

}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The peer LSR may be connected indirectly by nmeans
of an ATM VP so that the VPl val ues nmay be different
on either endpoint so the |abel MJST be encoded
entirely within the vCl field."

DEFVAL { direct }

::={ nplsLdpEntityAtnEntry 5 }

npl sLdpEnt it yAt nDef aul t Cont r ol Vpi OBJECT- TYPE

SYNTAX At nvpl dentifier

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The default VPI value for the non-MPLS connection. The
default value of this is O (zero) but other val ues nmay
be configured. This object allows a different val ue
to be configured."

DEFVAL { 0 }

::={ nplsLdpEntityAtnEntry 6 }

npl sLdpEnt it yAt nDef aul t Cont rol Vci OBJECT- TYPE

SYNTAX Mpl sAt nivcl denti fi er

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The Default VClI value for a non-MPLS connection. The
default value of this is 32 but other values may be
configured. This object allows a different value to
be configured.”

DEFVAL { 32 }

::={ nplsLdpEntityAtnEntry 7 }

nmpl sLdpEnti t yAt nlnl abTr af Vpi OBJECT- TYPE

SYNTAX At nvpl dentifier

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"VPI val ue of the VCC supporting unlabeled traffic. This
non- MPLS connection is used to carry unlabeled (IP)
packets. The default value is the sane as the default
val ue of the ' npl sLdpEntityAtnDefaultControl Vpi’, however
anot her val ue may be configured.”

DEFVAL { 0}

::={ nplsLdpEntityAtnEntry 8 }
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nmpl sLdpEnti t yAt nlnl abTr af Vei OBJECT- TYPE

SYNTAX Mpl sAt mivcl denti fi er
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"VCl val ue of the VCC supporting unlabeled traffic.
This non- MPLS connection is used to carry unlabeled (IP)
packets. The default value is the sane as the default
val ue of the ’'npl sLdpEntityAtnDefaultControlVci’, however
anot her val ue may be configured.”

DEFVAL { 32}

::={ nplsLdpEntityAtnEntry 9 }

npl sLdpEnti t yAt n5t or ageType OBJECT- TYPE

SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The storage type for this conceptual row.
Conceptual rows having the val ue ' permanent (4)’
need not allow wite-access to any col umar
objects in the row"

DEFVAL { nonVol atil e }

::={ nplsLdpEntityAtnEntry 10 }

nmpl sLdpEnti t yAt nRowSt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The status of this conceptual row. Al witable
objects in this row nmay be nodified at any tineg,
however, as described in detail in the section
entitled, ’'Changing Values After Session
Establ i shnent’, and again described in the
DESCRI PTI ON cl ause of the npl sLdpEntityAdm nSt at us
object, if a session has been initiated with a Peer,
changing objects in this table will weak havoc
with the session and interrupt traffic. To repeat again:
the recomended procedure is to set the
mpl sLdpEntityAdm nStatus to down, thereby explicitly
causing a session to be torn down. Then,
change objects in this entry, then set the
npl sLdpEnti t yAdnmi nStatus to enabl e
whi ch enabl es a new session to be initiated."

::={ nplsLdpEntityAtnEntry 11 }
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-- The MPLS LDP Entity ATM Label Range Table

nmpl sLdpEntit yAt nLRTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Mol sLdpEntityAtnLREntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The MPLS LDP Entity ATM Label Range (LR) Tabl e.
The purpose of this table is to provide a nechani sm
for configuring a contiguous range of vpi’'s

with a contiguous range of vci’'s, or a 'label range
for LDP Entities.

LDP Entities which use ATM nust have at | east one
entry in this table.

There nust exist at |least one entry in this
table for every LDP Entity that has

"npl sLdpEntityQptional Paraneters’ object with
a val ue of ’'atnfessionParaneters’.”

{ npl sLdpEntityAt ntbjects 2 }

npl sLdpEntityAtnLREntry OBJECT- TYPE
SYNTAX Mol sLdpEntityAtnLREntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

Cucchi ar a

"Arowin the LDP Entity ATM Labe

Range Table. One entry in this table contains
informati on on a single range of |abels
represented by the configured Upper and Lower
Bounds VPI/VCl pairs. These are the sane
data used in the Initialization Message.

NOTE: The ranges for a specific LDP Entity
are UNI QUE and non-overl appi ng. For exanpl e,
for a specific LDP Entity index, there could

be one entry havi ng LowerBound vpi/vci == 0/32, and
Upper Bound vpi/vci == 0/100, and a second entry

for this sane interface with LowerBound

vpi /vci == 0/101 and UpperBound vpi/vci == 0/200.
However, there could not be a third entry with
Lower Bound vpi/vci == 0/200 and

Upper Bound vpi/vci == 0/300 because this |abe

range overlaps with the second entry (i.e., both
entries now have 0/200).
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Arowwll not becone active unless a unique and
non-overl appi ng range is specified.

At | east one |abel range entry for a
specific LDP Entity MJST

include the default VPI/VC val ues denoted
in the LDP Entity Table.

A request to create a row with an overl appi ng
range should result in an inconsistentVal ue
error.”
| NDEX { nplsLdpEntityLdpld,
nmpl sLdpEnti tyl ndex,
npl sLdpEnti t yAt nLRM nVpi ,
npl sLdpEnti t yAt nLRM n\Vci

::={ nplsLdpEntityAtnLRTable 1 }

Mpl sLdpEntit yAt mLREntry ::= SEQUENCE ({
nmpl sLdpEnti t yAt nLRM nVpi At mivpl denti fi er,
npl sLdpEnti t yAt nLRM n\Vci Mpl sAt mvcl denti fi er,
npl sLdpEnt i t yAt mLRMaxVpi At mvpl dent i fi er,
nmpl sLdpEnt i t yAt nLRVaxVci Mpl sAt mivcl denti fi er,

npl sLdpEnt it yAt nLRSt or ageType St orageType,
nmpl sLdpEnt i t yAt nLRRowSt at us RowsSt at us
}

nmpl sLdpEntit yAt nLRM nVpi OBJECT- TYPE

SYNTAX At nVpl dentifier

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The mi ni mum VPl nunber configured for this range.
The value of zero is a valid value for the VPl portion
of the label."

::={ nplsLdpEntityAtnmLREntry 1 }

nmpl sLdpEntit yAt nLRM nVci OBJECT- TYPE
SYNTAX Mol sAt miVcl denti fi er
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The mi ni mum VCl nunber configured for this range."
c:={ nplsLdpEntityAtmLREntry 2 }

nmpl sLdpEnti t yAt nLRVaxVpi OBJECT- TYPE

SYNTAX At nVpl dentifier
MAX- ACCESS r ead-create
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STATUS current
DESCRI PTI ON

"The maxi mum VPl nunber configured for this range."
::={ nplsLdpEntityAtm_.REntry 3 }

npl sLdpEnti t yAt nLRMVaxVci OBJECT- TYPE
SYNTAX Mol sAt nivcl denti fi er
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"The maxi num VCl nunber configured for this range.”
::={ nplsLdpEntityAtnLREntry 4 }

npl sLdpEnti t yAt nLRSt or ageType OBJECT- TYPE

SYNTAX St or ageType

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The storage type for this conceptual row.
Conceptual rows having the val ue ' permanent (4)’
need not allow wite-access to any col umar
objects in the row"

DEFVAL { nonVol atil e }

::={ nplsLdpEntityAtnLREntry 5 }

nmpl sLdpEnti t yAt nLRRowSt at us OBJECT- TYPE

SYNTAX RowSt at us

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The status of this conceptual row. Al witable
objects in this row nmay be nodified at any tineg,
however, as described in detail in the section
entitled, ’'Changing Values After Session
Establ i shnent’, and again described in the
DESCRI PTI ON cl ause of the
nmpl sLdpEnti t yAdni nSt at us obj ect,
if a session has been initiated with a Peer,
changing objects in this table wll
wreak havoc with the session and interrupt traffic.
To repeat again: the recommended procedure
is to set the nplsLdpEntityAdm nStatus to
down, thereby explicitly causing a session
to be torn down. Then, change objects in this
entry, then set the npl sLdpEntityAdm nStat us
to enabl e whi ch enabl es a new sessi on
to be initiated."

::={ nplsLdpEntityAtnLREntry 6 }
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-- MPLS LDP ATM Session | nformation

nmpl sLdpAt nSessi onCbj ects OBJECT | DENTI FIER :: =
{ npl sLdpAt ntbj ects 2 }

npl sLdpAt nSessi onTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ml sLdpAt nSessi onEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"A table which relates sessions in the

"mpl sLdpSessi onTabl e’ and their | abel

range intersections. There could be one

or nore | abel range intersections between an
LDP Entity and LDP Peer using ATM as the
underlying nedia. Each row represents

a single | abel range intersection.

This tabl e cannot use the ' AUGVENTS
cl ause because there is not necessarily
a one-to-one mapping between this table
and t he npl sLdpSessi onTabl e. "

;.= { npl sLdpAt nSessi onCbjects 1 }

npl sLdpAt nSessi onEntry OBJECT- TYPE

SYNTAX Mpl sLdpAt nSessi onEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table represents information on a
single label range intersection between an LDP Entity
and LDP Peer.

The information contained in a rowis read-only."
| NDEX { npl sLdpEntityLdpld,
nmpl sLdpEnti tyl ndex,
npl sLdpPeer Ldpl d,
nmpl sLdpSessi onAt mLRLower BoundVpi ,
nmpl sLdpSessi onAt mLRLower BoundVci

;.= { npl sLdpAt nSessi onTable 1 }

Mpl sLdpAt nSessi onEntry ::= SEQUENCE {
nmpl sLdpSessi onAt mLRLower BoundVpi At mvpl denti fi er,
nmpl sLdpSessi onAt mLRLower BoundVci Mpl sAt micl denti fi er,
npl sLdpSessi onAt nLRUpper BoundVpi At mivpl denti fi er,
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npl sLdpSessi onAt nLRUpper BoundVci Mpl sAt nivcl denti fi er
}

nmpl sLdpSessi onAt mLRLower BoundVpi OBJECT- TYPE
SYNTAX At nVpl dentifier
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The m ni num VPl nunmber for this range.
::={ npl sLdpAt nSessi onEntry 1 }

npl sLdpSessi onAt nLRLower BoundVci OBJECT- TYPE
SYNTAX Mol sAt nivcl denti fi er
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The m ni num VCl nunber for this range.
;.= { npl sLdpAt nSessi onEntry 2 }

nmpl sLdpSessi onAt mLRUpper BoundVpi OBJECT- TYPE
SYNTAX At mvpl dentifier
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The maxi mum VPl nunber for this range.
.= { npl sLdpAt nSessi onEntry 3 }

nmpl sLdpSessi onAt mLRUpper BoundVci OBJECT- TYPE
SYNTAX Mol sAt m/cl dentifi er
MAX- ACCESS r ead-onl y
STATUS current
DESCRI PTI ON
"The maxi mum VCl nunber for this range.
::={ npl sLdpAt nSessi onEntry 4 }

IR SRS SRR RS EREEEREREEEEEEEEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEEEEEEEE SR

-- Mdul e Confornmance Statenent

R I R R R R R R I R I R S R I I R I I R I S R S R

nmpl sLdpAt mGr oups
OBJECT | DENTI FI ER : :

{ npl sLdpAt nConf or mance 1 }

npl sLdpAt mConpl i ances
OBJECT | DENTI FI ER : :

{ npl sLdpAt nConf or mance 2 }

-- Full Conmpliance
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npl sLdpAt mvbdul eFul | Conpl i ance MODULE- COVPLI ANCE
STATUS current

DESCRI PTI ON
"The Module is inplenmented with support for
read-create and read-wite. |In other words,

bot h nonitoring and configuration
are avail abl e when using this MODULE- COVPLI ANCE. "
MODULE -- this nodul e
MANDATORY- GROUPS {
nmpl sLdpAt m& oup

OBJECT npl sLdpEnt i t yAt nRowsSt at us
SYNTAX RowSt atus { active(1) }
VRl TE- SYNTAX RowSt at us { createAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for createAndWait and notlnService is not required.”
OBJECT npl sLdpEnt i t yAt nLRRowSt at us
SYNTAX RowSt atus { active(1) }
VRl TE- SYNTAX RowSt at us { createAndGo(4), destroy(6) }
DESCRI PTI ON

"Support for createAndWait and notlnService is not required.”

.= { npl sLdpAt nConpl i ances 1 }

-- Read-Only Conpliance

npl sLdpAt mvbdul eReadOnl yConpl i ance MODULE- COVPLI ANCE
STATUS current

DESCRI PTI ON
"The Module is inplemented with support for
read-only. In other words, only nonitoring

is available by inplenenting this MODULE- COVPLI ANCE. "
MODULE -- this nodul e
MANDATORY- GROUPS {
nmpl sLdpAt m& oup

OBJECT npl sLdpEntityAtm f 1 ndexOr Zero
M N ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT npl sLdpEnt i t yAt mver geCap
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M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."

OBJECT nmpl sLdpEntityAtnVcDirectionality
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT nmpl sLdpEntit yAt nisr Connectivity
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnt i t yAt nDef aul t Cont r ol Vpi
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnt i t yAt nDef aul t Cont r ol Vci
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT npl sLdpEnti t yAt nnl abTr af Vpi
M N ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnti t yAt nnl abTr af Vci
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT nmpl sLdpEnti t yAt nSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT nmpl sLdpEnt i t yAt nRowsSt at us

SYNTAX RowSt atus { active(l) }

M N- ACCESS read-only

DESCRI PTI ON
"Wite access is not required, and active is the
only status that needs to be supported.”

OBJECT nmpl sLdpEnt i t yAt nLRMaxVpi
M N- ACCESS read-only
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DESCRI PTI ON

"Wite access is not required.”
OBJECT nmpl sLdpEnti t yAt nLRMaxVci
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT nmpl sLdpEnti t yAt nLRSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT npl sLdpEnt i t yAt nLRRowSt at us
SYNTAX RowSt atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required, and active is the

only status that needs to be supported.”

::= { npl sLdpAt mConpl i ances 2 }

-- units of conformance

npl sLdpAt m&r oup OBJECT- GROUP
OBJECTS {
nmpl sLdpEntityAtm f1 ndexOr Zer o,
npl sLdpEnti t yAt mver geCap,
npl sLdpEnt i t yAt nLRConponent s,
npl sLdpEntityAtnVcDirectionality,
npl sLdpEnti t yAt nLsr Connectivity,
nmpl sLdpEnt i t yAt nDef aul t Cont r ol Vpi ,
nmpl sLdpEnt i t yAt nDef aul t Cont r ol Vci ,
nmpl sLdpEnti t yAt nlnl abTr af Vpi ,
npl sLdpEnti t yAt nUnl abTr af Vci ,
nmpl sLdpEnt i t yAt nfst or ageType,
npl sLdpEnt i t yAt nRowSt at us,
nmpl sLdpEnti t yAt nLRMaxVpi ,
nmpl sLdpEnti t yAt nLRVaxVci ,
npl sLdpEntit yAt nLRSt or ageType,
npl sLdpEnt i t yAt nLRRowSt at us,
npl sLdpSessi onAt nLRUpper BoundVpi ,
npl sLdpSessi onAt nLRUpper BoundVci

}
STATUS current
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DESCRI PTI ON
"Cbjects that apply to all MPLS LDP i npl enentati ons
using ATM as the Layer 2."

::={ nplsLdpAtnGroups 1 }

END
4.2. The MPLS-LDP- FRAME- RELAY- STD-M B Modul e

This M B Mdul e MIST be supported if LDP uses FRAME RELAY as the
Layer 2 nedium There are three tables in this MB Mdule. Two
tables are to configure LDP for using Frane Relay. These tables are
the npl sLdpEntityFraneRel ayTabl e and the

npl sLdpEnti t yFraneRel ayLRTabl e. The third table,

npl sLdpFr aneRel aySessi onTable, is a read-only table. This MB Mdul e
| MPORTS the DLCI TEXTUAL- CONVENTI ON from [ RFC2115] .

4.2.1. The LDP Entity Franme Relay Tabl e

The npl sLdpEntityFranmeRel ayTabl e provides a way to configure
i nformati on which would be contained in the "Optional Paraneter"
portion of an LDP PDU Initialization Message.

4.2.2. The LDP Entity Frane Relay Label Range Tabl e

The npl sLdpEntityFranmeRel ayLRTabl e provides a way to configure

i nformati on which would be contained in the "Frame Relay Label Range
Components" portion of an LDP PDU Intialization Message, see

[ RFC3034] and [ RFC3036] .

4.2.3. The LDP Frane Rel ay Session Table

The npl sLdpFraneRel aySessi onTabl e is a table which contains session
i nformati on specific to Frane Rel ay.

MPLS- LDP- FRAME- RELAY- STD-M B DEFINI TIONS ::= BEG N

| MPORTS
OBJECT- TYPE
MODULE- | DENTI TY.
Unsi gned32
FROM SNWPv2- SM -- [ RFC2578]
MODULE- COVPLI ANCE,
OBJECT- GROUP
FROM SNWVPv2- CONF -- [ RFC2580]

RowsSt at us,
St orageType
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FROM SNWPv2-TC

DLCl
FROM FRAME- RELAY- DTE-M B

I nterfacel ndexOr Zer o
FROM | F-M B

nmpl sSt dM B
FROM MPLS- TC- STD-M B

npl sLdpEnti tyLdpl d,
nmpl sLdpEnti tyl ndex,
nmpl sLdpPeer Ldpl d
FROM MPLS- LDP- STD-M B

npl sLdpFr aneRel aySt dM B MODULE- | DENTI TY

LAST- UPDATED "200406030000Z" -- June 3, 2004
ORGANI ZATI ON "Mul ti protocol Label Switching (npls)
Wor ki ng G oup”
CONTACT- | NFO
"Joan Cucchiara (jcucchi ara@r ndspring. con
Mar coni  Conmruni cati ons, | nc.

Hans Sjostrand (hans@ punpl ugged. com
i pUnpl ugged

James V. Luciani (james_| uciani @i ndspring.com
Mar coni  Conmuni cati ons, | nc.

Wor ki ng Group Chairs:
Ceorge Swal | ow, emai | : swal | ow@i sco. com
Loa Andersson, emai |l : | oa@i . se

MPLS Worki ng Group, enail: npls@u. net
DESCRI PTI ON
"Copyright (C) The Internet Society (year). The
initial version of this MB nodul e was published
in RFC 3815. For full legal notices see the RFC
itself or see:
http://ww.ietf.org/copyrights/ianan b. htnl

This M B contai ns managed object definitions for

configuring and nonitoring the Miltiprotocol Label
Swi tching (MPLS), Label Distribution Protocol (LDP),

utilizing Frame Relay as the Layer 2 nedia."
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REVI SI ON "200406030000Z" -- June 6, 2004
DESCRI PTI ON
"Initial version published as part of RFC 3815."

= { nmplsStdM B 6 }

BEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEE SIS EEIEE ISR R

nmpl sLdpFraneRel ayCbj ects OBJECT | DENTI FI ER
::={ nplsLdpFraneRel ayStdM B 1 }

npl sLdpFr aneRel ayConf or nance OBJECT | DENTI FI ER
::={ nplsLdpFraneRel ayStdM B 2 }

PR O O O O I R I S S o O SRR kS bk b S I R R S S b O

-- MPLS LDP Franme Relay bjects

IR O O O R R R R S O R R R S kS kR Rk R bk S R G I S S o b O

-- Ldp Entity Cbjects for Frame Rel ay

nmpl sLdpEnti t yFrameRel ayObj ect s OBJECT | DENTIFIER :: =
{ npl sLdpFrameRel ayObj ects 1 }

nmpl sLdpEnt it yFranmeRel ayTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Ml sLdpEntityFranmeRel ayEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table contains Frame Relay specific

i nformation which could be used in the
"Optional Paraneters’ and other Frane Rel ay
specific information.

This table ’sparse augnents’ the npl sLdpEntityTable
when Frane Relay is the Layer 2 nedium"
::={ nplsLdpEntityFraneRel ayCbjects 1 }

nmpl sLdpEnt it yFranmeRel ayEntry OBJECT- TYPE

SYNTAX Mpl sLdpEnt it yFraneRel ayEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table represents the Frane Rel ay
optional paraneters associated with the LDP entity."
| NDEX { nplsLdpEntityLdpld,
npl sLdpEnti tyl ndex
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}
::= { npl sLdpEntityFranmeRel ayTable 1 }

Mpl sLdpEntityFranmeRel ayEntry ::= SEQUENCE ({
nmpl sLdpEnti t yFrameRel ayl f | ndexOr Zer o I nt erfacel ndexOr Zer o
npl sLdpEnt it yFr anmeRel ayMer geCap | NTEGER
npl sLdpEnt it yFr ameRel ayLRConponent s Unsi gned32,
nmpl sLdpEnti tyFranmeRel ayVcDirectionality | NTEGER
npl sLdpEnti t yFranmeRel aySt or ageType St or ageType
nmpl sLdpEnt i t yFr ameRel ayRowSt at us RowsSt at us
}
npl sLdpEnti t yFranmeRel ayl f | ndexOr Zer o OBJECT- TYPE
SYNTAX I nterfacel ndexOr Zer o
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This value represents either the Interfacel ndex of

the 'iflLayer’ where the Frane Relay Labels 'owned by this
entry were created, or 0 (zero). The value of zero

means that the Interfacelndex is not known. For exanple,
if the Interfacelndex is created subsequent to the

Frame Relay Label’s creation, then it would not be known.
However, if the Interfacelndex is known, then it nust

be represented by this val ue.

If an Interfacel ndex beconmes known, then the
net wor k managenent entity (e.g., SNWP agent) responsible
for this object MJIST change the value fromO (zero) to the
value of the Interfacelndex. |If an Frame Relay Label is
being used in forwarding data, then the value of this
obj ect MJUST be the Interfacel ndex."

::= { npl sLdpEntityFranmeRel ayEntry 1 }

nmpl sLdpEnti t yFr ameRel ayMer geCap OBJECT- TYPE

SYNTAX | NTEGER {
not Supported(0),
supported(1)
}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This represents whether or not the Frane Rel ay nerge
capability is supported. This is the EXACT value for the
Frame Rel ay Session Paraneter, field M (for Frame Rel ay
Merge Capabilities). The Frane Rel ay Session Paraneter
is an optional paraneter in the Initialization Message.
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The description fromrfc3036.txt is:

"M Frane Relay Merge Capabilities
Specifies the nerge capabilities of a Frame
Relay switch. The follow ng values are
supported in this version of the
speci fication:

Val ue Meani ng
0 Merge not supported
1 Mer ge supported

Non- nerge and nerge Frane Relay LSRs nay
freely interoperate.’

Pl ease refer to the following reference for a
compl ete description of this feature.”
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3
Initialization Message."
::= { npl sLdpEntityFranmeRel ayEntry 2 }

nmpl sLdpEnti t yFrameRel ayLRConponent s OBJECT- TYPE

SYNTAX Unsi gned32 (1..65535)
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"Nurmber of Label Range Conponents in the Initialization
message. This also represents the nunber of entries

in the npl sLdpEntityFraneRel ayLRTabl e whi ch correspond
to this entry.

This is the EXACT value for the Frane Relay Session
Paraneter, field N (for Nunber of |abel range
components). The Frane Rel ay Session Paraneter

is an optional paraneter in the Initialization
Message.

The description fromrfc3036.txt is:

"N, Nunber of |abel range conponents
Specifies the nunber of Frane Rel ay Labe
Range Conponents included in the TLV.’

Pl ease refer to the following reference for a
conpl ete description of this feature."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3
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Initialization Message."
::= { npl sLdpEntityFrameRel ayEntry 3 }

nmpl sLdpEnt it yFrameRel ayVcDi rectionality OBJECT- TYPE
SYNTAX | NTEGER {
bi di recti onal (0),
unidirection(l)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"If the value of this object is "bidirectional (0)', then
the LSR supports the use of a given DLCl as a | abel for
both directions independently. |If the value of
this object is "unidirectional (1)', then the LSR
uses the given DLCI as a label in only one direction

This is the EXACT value for the Franme Relay Session
Paraneter, field D (for VC Directionality). The
Frame Rel ay Session Paraneter is an optiona
paraneter in the Initialization Message.

The description fromrfc3036.txt is:

"D, VC Directionality
A value of 0 specifies bidirectional VC capability,
nmeani ng the LSR can support the use of a given
DLCI as a label for both link directions
i ndependently. A value of 1 specifies
unidirectional VC capability, meaning a given
DLCI may appear in a | abel mapping for one
direction on the link only. When either or both
of the peers specifies unidirectional VC
capability, both LSRs use unidirectional VC
| abel assignnent for the link as follows. The
LSRs conpare their LDP Identifiers as unsigned
integers. The LSR with the |arger LDP
Identifier may assign only odd-nunmbered DLCl s
in the range as labels. The systemwth the
smal l er LDP ldentifier may assign only
even-nunbered DLCIs in the range as | abels.

Pl ease refer to the following reference for a
conpl ete description of this feature."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3
Initialization Message."
::= { nplsLdpEntityFranmeRel ayEntry 4 }
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nmpl sLdpEntit yFraneRel aySt or ageType OBJECT- TYPE

SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The storage type for this conceptual row.
Conceptual rows having the val ue ' permanent (4)’
need not allow wite-access to any col umar
objects in the row"

DEFVAL { nonVol atile }

::={ nplsLdpEntityFrameRel ayEntry 5 }

nmpl sLdpEnti t yFr anmeRel ayRowSt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The status of this conceptual row. Al witable
objects in this row may be nodified at any tine,
however, as described in detail in the section
entitled, ’'Changing Values After Session
Establ i shnent’, and again described in the
DESCRI PTI ON cl ause of the
nmpl sLdpEnt it yAdni nSt at us obj ect,
if a session has been initiated with a Peer,
changing objects in this table wll
wr eak havoc with the session and interrupt
traffic. To repeat again:
the recommended procedure is to set the
nmpl sLdpEntityAdni nStatus to
down, thereby explicitly causing a
session to be torn down. Then,
change objects in this entry, then set
t he npl sLdpEntityAdni nSt at us
to enabl e whi ch enabl es a new sessi on
to be initiated."

;.= { nplsLdpEntityFraneRel ayEntry 6 }

-- Frane Relay Label Range Conponents

nmpl sLdpEnt it yFraneRel ayLRTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sLdpEntityFrameRel ayLREntry
MAX- ACCESS not-accessi bl e

STATUS current

DESCRI PTI ON

"This table contains informati on about the
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Optional Paraneters for the Frane Relay Session
in the LDP Initialization Message, specifically
it contains information about the Franme Rel ay
Label Range Conponents.

If the value of the object
"npl sLdpEntityQpti onal Paraneters’ contains the
val ue of ’'franeRel aySessi onParaneters(3)’ then
there nust be at |east one corresponding entry
inthis table."

::={ nplsLdpEntityFraneRel ayObjects 2 }

npl sLdpEntityFranmeRel ayLREntry OBJECT- TYPE
SYNTAX Mpl sLdpEntityFraneRel ayLREntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in this table represents the Frane Rel ay
Label Range Conponent associated with the LDP entity."
| NDEX { nplsLdpEntityLdpld,
nmpl sLdpEnti t yl ndex,
nmpl sLdpEnt it yFrameRel ayLRM nDl ci

::={ nplsLdpEntityFraneRel ayLRTable 1 }

Mpl sLdpEntityFraneRel ayLREntry ::= SEQUENCE ({
npl sLdpEnti t yFraneRel ayLRM nDl ci DLCl,
nmpl sLdpEnti t yFrameRel ayLRVaxDl ci DLCl,
nmpl sLdpEntit yFrameRel ayLRLen | NTEGER,
npl sLdpEnt i t yFr aneRel ayLRSt or ageType St or ageType,
npl sLdpEnt i t yFr aneRel ayLRRowSt at us RowSt at us
}
nmpl sLdpEntit yFrameRel ayLRM nDi ci OBJECT- TYPE
SYNTAX DLCI
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The | ower bound which is supported. This value
shoul d be the sane as that in the Frane Rel ay Label
Range Conponent’s M ninmum DLCl field. The val ue
of zero is valid for the mnimumDLC field of
the | abel ."

REFERENCE
"RFC3034, Use of Label Switching on Frane Rel ay
Net wor ks Speci fication."

::={ nplsLdpEntityFraneRel ayLREntry 1 }
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nmpl sLdpEnti t yFranmeRel ayLRVaxDl ci OBJECT- TYPE

SYNTAX DLCI

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The upper bound which is supported. This value
shoul d be the sane as that in the Frane Rel ay Label
Range Conponent’s Maxi mum DLClI field."

::= { nplsLdpEntityFranmeRel ayLREntry 2 }

nmpl sLdpEnt it yFranmeRel ayLRLen OBJECT- TYPE
SYNTAX | NTEGER {
tenD ci Bits(0),
twent yThreeD ci Bi t s(2)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This object specifies the length of the DLCl bits.

This is the EXACT value for the Len field of the
Frame Rel ay Label Range Conponent.

The description fromrfc3036.txt is:

"Len
This field specifies the nunber of bits of the DLC.
The follow ng val ues are supported:

Len DLCl bits

0 10
2 23

Len values 1 and 3 are reserved.’

Pl ease refer to the following reference for a conplete
description of this feature."
REFERENCE
"RFC3036, LDP Specification, Section 3.5.3
Initialization Message."
::={ nplsLdpEntityFraneRel ayLREntry 3 }

npl sLdpEntit yFranmeRel ayLRSt or ageType OBJECT- TYPE
SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
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"The storage type for this conceptual row.
Conceptual rows having the val ue ' permanent (4)’
need not allow wite-access to any col umar
objects in the row"

DEFVAL { nonVol atil e }

::={ nplsLdpEntityFraneRel ayLREntry 4 }

nmpl sLdpEnti t yFr ameRel ayLRRowSt at us OBJECT- TYPE

SYNTAX RowsSt at us
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The status of this conceptual row. Al witable
objects in this row may be nodified at any tineg,
however, as described in detail in the section
entitled, ’'Changing Values After Session
Establ i shnent’, and again described in the
DESCRI PTI ON cl ause of the
nmpl sLdpEnti t yAdni nSt at us obj ect,
if a session has been initiated with a Peer,
changing objects in this table wll
wr eak havoc with the session and interrupt
traffic. To repeat again:
the recomended procedure is to set the
npl sLdpEntityAdm nStatus to down, thereby
explicitly causing a session to be torn down. Then,
change objects in this entry, then set the
nmpl sLdpEntityAdm nStatus to enabl e whi ch enabl es
a new session to be initiated."

::={ nplsLdpEntityFraneRel ayLREntry 5 }

-- MPLS LDP Frame Relay Session Information

npl sLdpFr aneRel aySessi onChj ects OBJECT I DENTIFIER :: =
{ npl sLdpFraneRel ayCbj ects 2 }

nmpl sLdpFr aneRel aySessi onTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Mol sLdpFr aneRel aySessi onEntry
MAX- ACCESS not -accessi bl e

STATUS current

DESCRI PTI ON

"A table of Frame Relay |abel range intersections
between the LDP Entities and LDP Peers.
Each row represents a single | abel range intersection.

NOTE: this table cannot use the ' AUGVENTS
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cl ause because there is not necessarily a one-to-one
mappi ng between this table and the
nmpl sLdpSessi onTabl e. "

::={ npl sLdpFraneRel aySessi onChj ects 1 }

npl sLdpFr aneRel aySessi onEntry OBJECT- TYPE

SYNTAX Mpl sLdpFr aneRel aySessi onEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table represents information on a
single | abel range intersection between an
LDP Entity and LDP Peer

The information contained in a rowis read-only."
| NDEX { npl sLdpEntityLdpld,
nmpl sLdpEnti tyl ndex,
npl sLdpPeer Ldpl d,
nmpl sLdpFr aneRel aySessi onM nDl ci

::= { npl sLdpFraneRel aySessi onTable 1 }

Mpl sLdpFr aneRel aySessi onEntry ::= SEQUENCE {
npl sLdpFr aneRel aySessi onM nDi ci DLCI
nmpl sLdpFr aneRel aySessi onMaxDl ci DLCI
nmpl sLdpFr aneRel aySessi onLen | NTEGER
}
nmpl sLdpFr aneRel aySessi onM nDl ci OBJECT- TYPE
SYNTAX DLCl
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The | ower bound of DLCls which are supported.
The value of zero is a valid value for the
m ni mrum DLCI field of the |abel."

REFERENCE
"RFC3034, Use of Label Switching on Frane Rel ay
Net wor ks Speci fication."

::={ npl sLdpFraneRel aySessi onEntry 1 }

npl sLdpFr aneRel aySessi onMaxDl ci OBJECT- TYPE

SYNTAX DLCl

MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The upper bound of DLCls which are supported.”
;.= { npl sLdpFraneRel aySessi onEntry 2 }
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nmpl sLdpFr aneRel aySessi onLen OBJECT- TYPE
SYNTAX | NTEGER {
tenDl ci Bits(0),
twent yThreeDl ci Bits(2)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This object specifies the DLCI bits."
::={ npl sLdpFraneRel aySessi onEntry 3 }

IR SRR EEREEEEEEREEEEEEEREEEEEEREEEEEEEEEREEEEEEEREEEEREEEEEEEEEEEEEES

-- Mdul e Confornmance Statenent

IR R R R R R I R R S R R I R R R R I R I I R O

nmpl sLdpFr aneRel ayG oups
OBJECT I DENTI FI ER ::= { npl sLdpFraneRel ayConf ormance 1 }

npl sLdpFr aneRel ayConpl i ances
OBJECT | DENTIFIER ::= { npl sLdpFraneRel ayConf or mance 2 }

-- Full Conmpliance

npl sLdpFr aneRel ayModul eFul | Conpl i ance MODULE- COMPLI ANCE
STATUS current

DESCRI PTI ON
"The Module is inplemented with support for
read-create and read-wite. |n other words,

bot h nonitoring and configuration
are avail abl e when using this MODULE- COVPLI ANCE. "
MODULE -- this nodul e
MANDATORY- GROUPS {
nmpl sLdpFr aneRel ayG oup

OBJECT npl sLdpEnt i t yFr aneRel ayRowSt at us
SYNTAX RowSt atus { active(1) }
VRl TE- SYNTAX RowSt at us { createAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for createAndWait and notlnService is not required.”
OBJECT npl sLdpEnti t yFr ameRel ayLRRowSt at us
SYNTAX RowSt atus { active(1) }
VRl TE- SYNTAX RowSt at us { createAndGo(4), destroy(6) }
DESCRI PTI ON

"Support for createAndWait and notlnService is not required.”
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;.= { npl sLdpFraneRel ayConpl i ances 1 }

-- Read-Only Conpliance

nmpl sLdpFr aneRel ayMbdul eReadOnl yConpl i ance MODULE- COVPLI ANCE
STATUS current

DESCRI PTI ON
"The Module is inplenmented with support for
read-only. In other words, only nonitoring

is avail able by inplenenting this MODULE- COVPLI ANCE. "
MODULE -- this nodul e
MANDATORY- GROUPS {
nmpl sLdpFr aneRel ayG oup

OBJECT npl sLdpEntit yFraneRel ayl f | ndexOr Zer o
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT nmpl sLdpEnti t yFr ameRel ayMer geCap
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT nmpl sLdpEnt it yFranmeRel ayVcDi rectionality
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnti t yFranmeRel aySt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

OBJECT npl sLdpEnt i t yFr aneRel ayRowSt at us
SYNTAX RowSt atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required, and active is the
only status that needs to be supported.”

OBJECT npl sLdpEnti t yFraneRel ayLRVaxDl ci
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
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OBJECT npl sLdpEntit yFraneRel ayLRLen
M N ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”
OBJECT nmpl sLdpEnt it yFraneRel ayLRSt or ageType
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT nmpl sLdpEnti t yFr ameRel ayLRRowSt at us
SYNTAX RowSt atus { active(l) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required, and active is the
only status that needs to be supported.”
::= { npl sLdpFraneRel ayConpl i ances 2 }

-- units of conformance

nmpl sLdpFr aneRel ayG oup OBJECT- GROUP
OBJECTS {
nmpl sLdpEnti t yFrameRel ayl f | ndexOr Zer o,
npl sLdpEnti t yFraneRel ayMer geCap,
npl sLdpEnt i t yFr anmeRel ayLRConponent s,
nmpl sLdpEnt it yFrameRel ayVcDi rectionality,
mpl sLdpEnti t yFrameRel aySt or ageType,
npl sLdpEnti t yFr aneRel ayRowsSt at us,
nmpl sLdpEnti t yFraneRel ayLRVaxD ci ,
npl sLdpEnti t yFrameRel ayLRLen,
nmpl sLdpEnti t yFr ameRel ayLRSt or ageType,
nmpl sLdpEnti t yFr ameRel ayLRRowSt at us,
nmpl sLdpFr aneRel aySessi onMaxDl ci ,
npl sLdpFr aneRel aySessi onLen

}

STATUS current

DESCRI PTI ON
"Cbjects that apply to all MPLS LDP i npl enent ati ons
using Frame Relay as the Layer 2."

;.= { nplsLdpFraneRel ayG oups 1 }

END
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4.3. The MPLS-LDP-GENERI C- STD-M B Modul e

This M B Modul e MIUST be supported if LDP uses a Per Pl atform Label
Space. This M B Mdul e contains a Label Range (LR) table for
configuring MPLS Generic Label Ranges. This table is

npl sLdpEntityGeneri cLRTable. Although the LDP Specification does not
provide a way for configuring Label Ranges for Generic Labels, the

M B does provide a way to reserve a range of generic |abels because
this was thought to be useful by the working group.

MPLS- LDP- GENERI G- STD-M B DEFI NI TIONS :: = BEG N

| MPORTS
OBJECT- TYPE,
MODULE- | DENTI TY,
Unsi gned32
FROM SNWPv2- SM -- [ RFC2578]

MODUL E- COVPLI ANCE,
OBJECT- GROUP
FROM SNVPv2- CONF -- [ RFC2580]

RowSt at us,
St orageType
FROM SNWPv2- TC -- [ RFC2579]

I nt erfacel ndexOr Zer o
FROM | F-M B -- [ RFC2020]

npl sSt dM B
FROM MPLS- TC- STD-M B -- [ RFC3811]

nmpl sLdpEnti tyLdpl d,
npl sLdpEntityl ndex
FROM MPLS- LDP- STD-M B -- [ RFC3813]

nmpl sLdpGeneri cStdM B MODULE- | DENTI TY
LAST- UPDATED "200406030000Z" -- June 6, 2004
ORGANI ZATI ON "Mul ti protocol Label Switching (npls)
Wor ki ng G oup”
CONTACT- | NFO
"Joan Cucchiara (jcucchi ara@r ndspring. con
Mar coni  Communi cati ons, I nc.

Hans Sjostrand (hans@ punpl ugged. com
i pUnpl ugged
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Janmes V. Luciani (janmes_| uciani @i ndspring.com
Mar coni  Communi cati ons, | nc.
Wirki ng Group Chairs:
Ceorge Swal | ow, email : swal | ow@i sco. com
Loa Andersson, emai |l : | oa@i . se
MPLS Worki ng Group, email: npls@u. net
DESCRI PTI ON
"Copyright (C) The Internet Society (year). The
initial version of this MB nodul e was published
in RFC 3815. For full legal notices see the RFC
itself or see
http://ww.ietf.org/copyrights/ianam b. ht
This M B contai ns managed object definitions for
configuring and nmonitoring the Mil tiprotocol Labe
Swi tching (MPLS), Label Distribution Protocol (LDP)
utilizing ethernet as the Layer 2 nedia."
REVI SI ON "200406030000Z" -- June 6, 2004
DESCRI PTI ON

"Initial version published as part of RFC 3815."

{ nmplsStdM B 7 }

June 2004

PR O O O O R R I S S O SRR Ik S bk b S I R R S b O

nmpl sLdpGeneri cbj ect s

OBJECT | DENTI FI ER ::

{ npl sLdpGenericStdM B 1 }

npl sLdpGeneri cConf or mance

OBJECT | DENTI FI ER ::

{ npl sLdpGenericStdM B 2 }

PR o O R R R ok O o O O Ik R Ik R Rk bk b S R IRk I b Ik b o b

-- MPLS LDP GENERI C Onj ects

-- Ldp Entity Objects for Ceneric Labels

npl sLdpEntityGenericObjects OBJECT IDENTIFIER :: =

{ npl sLdpGenericObjects 1}

-- The MPLS LDP Entity Generic Label Range Tabl e

Cucchi ar a
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npl sLdpEnt it yGeneri cLRTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Mol sLdpEntityGeneri cLREntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The MPLS LDP Entity Generic Label Range (LR
Tabl e.

The purpose of this table is to provide a nechani sm
for configurating a contiguous range of generic | abels,
or a 'label range’ for LDP Entities.

LDP Entities which use Generic Labels nmust have at | east

one entry in this table. In other words, this table

"extends’ the npldLdpEntityTable for CGeneric Labels."
::={ nplsLdpEntityGenericObjects 1}

npl sLdpEntityGeneri cLREntry OBJECT- TYPE

SYNTAX Mol sLdpEntityGeneri cLREntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Arowin the LDP Entity Generic Label
Range (LR) Table. One entry in this table contains
informati on on a single range of |abels
represented by the configured Upper and Lower
Bounds pairs. NOTE: there is NO correspondi ng
LDP nmessage which relates to the information
in this table, however, this table does provide
a way for a user to 'reserve’ a generic | abel
range.

NOTE: The ranges for a specific LDP Entity
are UNI QUE and non-overl appi ng.

Arowwll not be created unless a unique and
non- overl apping range is specified."
| NDEX { nplsLdpEntityLdpld,
nmpl sLdpEnti tyl ndex,
nmpl sLdpEntityGeneri cLRM n,
nmpl sLdpEnt it yGeneri cLRVax

::={ nplsLdpEntityGenericLRTable 1 }

Mpl sLdpEntityGeneri cLREntry ::= SEQUENCE {
nmpl sLdpEntityGeneri cLRM n Unsi gned32
nmpl sLdpEnt it yGeneri cLRVax Unsi gned32,
npl sLdpEnt it yGeneri cLabel Space | NTEGER
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npl sLdpEntityGenericl fl ndexOr Zer o I nterfacel ndexOr Zer o,
npl sLdpEnti t yGeneri cLRSt or ageType St or ageType,
npl sLdpEnti t yGeneri cLRRowSt at us RowsSt at us

}

npl sLdpEntityGeneri cLRM n OBJECT- TYPE
SYNTAX Unsi gned32(0..1048575)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The m ninum | abel configured for this range.”
::={ nplsLdpEntityGenericLREntry 1 }

nmpl sLdpEntityGeneri cLRvax OBJECT- TYPE
SYNTAX Unsi gned32(0..1048575)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The maxi mum | abel configured for this range."
::= { nplsLdpEntityCenericLREntry 2 }

nmpl sLdpEnt it yGeneri cLabel Space OBJECT- TYPE
SYNTAX | NTEGER {
perPl atforn(1),
perlnterface(2)

}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This value of this object is perPlatforn(1), then
this means that the | abel space type is
per platform

If this object is perinterface(2), then this
means that the | abel space type is per Interface.”
REFERENCE
"RFC3036, LDP Specification, Section 2.2.1,
Label Spaces."
DEFVAL { perPlatform}
::={ nplsLdpEntityGenericLREntry 3 }

npl sLdpEntityGenericl fl ndexOr Zero OBJECT- TYPE
SYNTAX I nterfacel ndexOr Zer o
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This value represents either the Interfacel ndex of
the "iflLayer’ where these Generic Label would be created,
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or 0 (zero). The value of zero neans that the
Interfacel ndex is not known.

However, if the Interfacel ndex i s known,
then it nust be represented by this val ue.

If an Interfacel ndex beconmes known, then the
net wor k managenment entity (e.g., SNWP agent) responsible
for this object MIUST change the value fromO (zero) to the
val ue of the Interfacel ndex."

::={ nplsLdpEntityGenericLREntry 4 }

nmpl sLdpEnti t yGeneri cLRSt orageType OBJECT- TYPE

SYNTAX St or ageType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The storage type for this conceptual row.
Conceptual rows having the val ue ' permanent (4)’
need not allow wite-access to any col umar
objects in the row "

DEFVAL { nonVol atile }

::={ nplsLdpEntityGenericLREntry 5 }

npl sLdpEnt it yGeneri cLRRowSt at us OBJECT- TYPE

SYNTAX RowSt at us

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"The status of this conceptual row. Al witable
objects in this row may be nodified at any tine,
however, as described in detail in the section
entitled, ’'Changing Values After Session
Establ i shment’, and again described in the
DESCRI PTI ON cl ause of the npl sLdpEntityAdm nSt at us obj ect,
if a session has been initiated with a Peer,
changing objects in this table wll
wr eak havoc with the session and interrupt traffic.
To repeat again: the recommended procedure is
to set the npl sLdpEntityAdm nStatus to
down, thereby explicitly causing a
session to be torn down. Then, change objects
inthis entry, then set the npl sLdpEntityAdm nStat us
to enabl e whi ch enabl es a new session to be initiated.

There nust exist at |least one entry in this

table for every LDP Entity that has a
generic | abel configured."
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::={ nplsLdpEntityGenericLREntry 6 }

I O O O R Rk o S Sk S S IRk Sk S S O S I I O b

-- Modul e Conformance Statenent

P O O O R R R R Sk O R R R S kR SRk ok b R Rk R Sk kR R o

nmpl sLdpGeneri cG oups
OBJECT I DENTIFIER ::= { npl sLdpGeneri cConformance 1 }

nmpl sLdpGeneri cConpl i ances
OBJECT I DENTI FI ER ::= { npl sLdpGeneri cConformance 2 }

-- Full Conpliance

nmpl sLdpGeneri cMbdul eFul | Conpl i ance MODULE- COVPLI ANCE
STATUS current

DESCRI PTI ON
"The Module is inplemented with support for
read-create and read-wite. |n other words,

bot h nonitoring and configuration
are avail abl e when using this MODULE- COVPLI ANCE. "
MODULE -- this nodule
MANDATCORY- GROUPS {
npl sLdpGeneri cG oup

OBJECT nmpl sLdpEnt it yGeneri cLRRowSt at us

SYNTAX RowSt atus { active(1l) }

VRl TE- SYNTAX RowSt at us { createAndGo(4), destroy(6) }
DESCRI PTI ON

"Support for createAndWait and notlnService is not required.”
::={ nplsLdpGenericConpliances 1}

-- Read-Only Conpliance

nmpl sLdpGeneri cMbdul eReadOnl yConpl i ance MODULE- COVPLI ANCE
STATUS current

DESCRI PTI ON
"The Module is inplemented with support for
read-only. In other words, only nonitoring

is available by inplenmenting this MODULE- COVPLI ANCE. "
MODULE -- this nodul e
MANDATORY- GROUPS {
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nmpl sLdpGeneri cG oup

OBJECT nmpl sLdpEnt it yGeneri cLabel Space
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT npl sLdpEnti tyGenericl fl ndexOr Zer o
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT npl sLdpEnti t yGeneri cLRSt or ageType
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”
OBJECT nmpl sLdpEnti t yGeneri cLRRowSt at us
SYNTAX RowSt atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required, and active is the
only status that needs to be supported.”

::= { nplsLdpGenericConpliances 2 }

-- units of conformance

npl sLdpGeneri cG oup OBJECT- GROUP
OBJECTS {
nmpl sLdpEnti t yGeneri cLabel Space,
nmpl sLdpEntityGeneri cl fl ndexCOr Zer o,
npl sLdpEnt it yGeneri cLRSt or ageType,
nmpl sLdpEnti t yGeneri cLRRowSt at us

}

STATUS current

DESCRI PTI ON
"Cbjects that apply to all MPLS LDP i npl enentati ons
using Ceneric Labels as the Layer 2."

::={ nplsLdpGenericGoups 1}

END
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Security Considerations

This Security Considerations section consists of 4 subsections, one
for each of the MB Mdules in this docunent.

Security Considerations for MPLS-LDP-STD-M B

There are a nunber of nanagenent objects defined in this MB nodul e
with a MAX- ACCESS cl ause of read-wite and/or read-create. Such
obj ects may be considered sensitive or vulnerable in some network
environnments. The support for SET operations in a non-secure

envi ronment w t hout proper protection can have a negative effect on
network operations. These are the tables and objects and their
sensitivity/vulnerability:

o] the npl sLdpEntityTabl e contains objects to provision potential
LDP sessions on the Label Sw tching Router (LSR) or Label Edge
Rout er (LER). The npl sLdpLspFecTabl e contai ns obj ects which
associate an LSP with a FEC. Unauthorized access to objects in
these tables, could result in disruption of traffic on the
network. This is especially true if an LDP session has been
established. The use of stronger mechani sms such as SNWPv3
security should be considered where possible. Specifically,
SNWPv3 VACM and USM MUST be used with any v3 agent which
i mpl enents this MB. Adninistrators shoul d consi der whet her
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read access to these objects should be allowed, since read
access may be undesirabl e under certain circunstances.

Some of the readable objects in this MB nodule i.e., (objects with a
MAX- ACCESS ot her than not-accessible), nmay be considered sensitive or
vul nerabl e in sone network environnents. It is thus inportant to
control even CGET and/or NOTIFY access to these objects and possibly
to even encrypt the values of these objects when sending them over
the network via SNWP. These are the tables and objects and their
sensitivity/vulnerability:

o} the npl sLdpEntityTabl e, npl sLdpPeer Tabl e, npl sLdpSessi onTabl e
and npl sLdpSessi onSt at sTabl e col |l ectively show the LDP LSP
network topology. |If an Admi nistrator does not want to revea
the LDP LSP topol ogy of the network, then these tables should be
consi dered sensitive/vul nerable.

7.2. Security Considerations for MPLS-LDP-ATM STD-M B

There are a nunber of nanagenent objects defined in this MB nodul e
with a MAX- ACCESS cl ause of read-write and/or read-create. Such
obj ects may be considered sensitive or vulnerable in some network
environnments. The support for SET operations in a non-secure

envi ronnment wi thout proper protection can have a negative effect on
networ k operations. These are the tables and objects and their
sensitivity/vulnerability:

0 the npl sLdpEntityAtnTabl e and npl sLdpEntityAt nLRTabl e contain
objects to provision potential LDP sessions on the Labe
Swi tching Router (LSR) or Label Edge Router (LER) over Layer 2
of ATM These tables extend the npl sLdpEntityTable in the MPLS-
LDP-M B. Unaut hori zed access to objects in these tables, could
result in disruption of traffic on the network. This is
especially true if an LDP session has been established. The use
of stronger nechani sms such as SNWPv3 security should be
consi dered where possible. Specifically, SNWPv3 VACM and USM
MUST be used with any v3 agent which inplenents this MB.
Adni ni strators shoul d consi der whether read access to these
obj ects should be all owed, since read access may be undesirable
under certain circunstances.

Sonme of the readable objects inthis MB nodule i.e., (objects with a
MAX- ACCESS ot her than not-accessible), nay be considered sensitive or
vul nerabl e in sone network environnents. It is thus inportant to
control even CET and/or NOTIFY access to these objects and possibly
to even encrypt the values of these objects when sending them over
the network via SNWP. These are the tables and objects and their
sensitivity/vulnerability:
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o} the npl sLdpEntityAtnTabl e and npl sLdpEntityAt nLRTabl e show t he
Label Ranges for ATM |If an Administrator does not want to
reveal this information then these tables should be considered
sensitive/vul nerabl e and treated accordingly.

7.3. Security Considerations for MPLS-LDP- FRAME- RELAY- STD-M B

There are a nunber of nanagenent objects defined in this MB nodul e
with a MAX- ACCESS cl ause of read-write and/or read-create. Such
obj ects may be considered sensitive or vulnerable in some network
environnments. The support for SET operations in a non-secure

envi ronnment wi thout proper protection can have a negative effect on
networ k operations. These are the tables and objects and their
sensitivity/vulnerability:

0 t he npl sLdpEntityFraneRel ayTabl e and
nmpl sLdpEnt it yFrameRel ayLRTabl e contain objects to provision
potential LDP sessions on the Label Sw tching Router (LSR) or
Label Edge Router (LER) over Layer 2 of Frane Relay. These
tabl es extend the nplsLdpEntityTable in the MPLS-LDP-M B.
Unaut hori zed access to objects in these tables, could result in
di sruption of traffic on the network. This is especially true
if an LDP session has been established. The use of stronger
mechani snms such as SNMPv3 security shoul d be considered where
possi ble. Specifically, SNWv3 VACM and USM MJUST be used with
any v3 agent which inplements this MB. Adninistrators should
consi der whet her read access to these objects should be all owed,
since read access may be undesirable under certain
ci rcunst ances

Sonme of the readable objects in this MB nodule i.e., (objects with a
MAX- ACCESS ot her than not-accessible), nay be considered sensitive or
vul nerabl e in sone network environnents. It is thus inportant to
control even CGET and/or NOTIFY access to these objects and possibly
to even encrypt the values of these objects when sending them over
the network via SNMP. These are the tables and objects and their
sensitivity/vulnerability:

o] t he npl sLdpEntityFraneRel ayTabl e and
nmpl sLdpEnt it yFranmeRel ayLRTabl e show t he Label Ranges for Frame
Relay. |If an Administrator does not want to reveal this
i nfformation then these tables should be considered
sensitive/vul nerabl e and treated accordingly.
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7.4. Security Considerations for MPLS-LDP-GENERI C-STD-M B

There are a nunber of nmanagenent objects defined in this MB nodul e
with a MAX- ACCESS cl ause of read-wite and/or read-create. Such
obj ects nmay be considered sensitive or vulnerable in some network
environnents. The support for SET operations in a non-secure

envi ronnment wi t hout proper protection can have a negative effect on
network operations. These are the tables and objects and their
sensitivity/vulnerability:

0 the npl sLdpEntityGeneri cLRTabl e contains objects to provision
potential LDP sessions on the Label Sw tching Router (LSR) or
Label Edge Router (LER) over Layer 2 of Ethernet. This table
extends the npl sLdpEntityTable in the MPLS-LDP-M B.

Unaut hori zed access to objects in these tables, could result in
di sruption of traffic on the network. This is especially true
if an LDP session has been established. The use of stronger
mechani sns such as SNMPv3 security shoul d be considered where
possi ble. Specifically, SNWv3 VACM and USM MJUST be used with
any v3 agent which inplements this MB. Adninistrators should
consi der whet her read access to these objects should be all owed,
since read access may be undesirable under certain

ci rcunst ances

Sonme of the readable objects in this MB nodule i.e., (objects with a
MAX- ACCESS ot her than not-accessible), nay be considered sensitive or
vul nerabl e in sone network environnents. It is thus inportant to
control even CGET and/or NOTIFY access to these objects and possibly
to even encrypt the values of these objects when sending them over
the network via SNMP. These are the tables and objects and their
sensitivity/vulnerability:

o] t he npl sLdpEntityGeneri cLRTabl e shows the Label Ranges for
ethernet. |f an Adm nistrator does not want to reveal this
informati on then these tabl es shoul d be consi dered
sensitive/vul nerabl e and treated accordingly.

7.5. Additional Security Considerations

The foll owi ng paragraphs describe additional security considerations
which are applicable to all 4 of the M B Mdules in this docunent.

SNMP versions prior to SNVWPv3 did not include adequate security.

Even if the network itself is secure (for exanple by using | PSec),
even then, there is no control as to who on the secure network is

all owed to access and GET/ SET (read/change/create/delete) the objects
inthis MB nodul e.
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It is RECOWENDED that inplenenters consider the security features as
provi ded by the SNWPv3 framework (see [ RFC3410], section 8),
including full support for the SNMPv3 cryptographi c nechani sns (for
aut henti cation and privacy).

Furt her, deploynent of SNMP versions prior to SNMPv3 is NOT
RECOMVENDED. Instead, it is RECOMMENDED to depl oy SNMPv3 and to

enabl e cryptographic security. It is then a custoner/operator
responsibility to ensure that the SNWP entity giving access to an
instance of this MB nodule, is properly configured to give access to
the objects only to those principals (users) that have legitimte
rights to indeed GET or SET (change/create/ delete) them

8. | ANA Consi derations
As described in [ MPLSMGMIT and as requested in the MPLS-TC- STD-M B
[ MPLSTCM B], MPLS rel ated standards track M B nodul es should be
rooted under the nplsStdM B subtree. There are 4 MPLS M B Mdul es
contained in this docunent, each of the follow ng "I ANA
Consi derati ons" subsections lists new | ANA assi gnments under the
npl sStdM B subtree. New assignnents can only be nade via a Standards
Action as specified in [ RFC2434].

8.1. | ANA Considerations for MPLS-LDP-STD-M B

The | ANA has assigned { nplsStdMB 4 } to the MPLS-LDP- STD-M B nodul e
specified in this docunent.

8. 2. | ANA Consi derations for MPLS-LDP-ATM STD-M B

The | ANA has assigned { nplsStdMB 5 } to the MPLS-LDP- ATM STD-M B
nmodul e specified in this docunent.

8. 3. | ANA Consi derations for MPLS-LDP- FRAME- RELAY-STD-M B

The |1 ANA has assigned { nplsStdMB 6 } to the MPLS- LDP- FRAME- RELAY-
STD-M B nodul e specified in this docunent.

8. 4. | ANA Consi derations for MPLS-LDP-GENERI C-STD-M B

The |1 ANA has assigned { nplsStdMB 7 } to the MPLS-LDP- GENERI C- STD-
M B nodul e specified in this docunent.
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