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Status of This Meno

Thi s docunent specifies an Internet standards track protocol for the
Internet conmunity, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
Oficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this nenmo is unlimted.

Copyri ght Notice
Copyright (C The Internet Society (2006).

Abst r act
Thi s docunent provides minor corrections to and obsol etes RFC 4327.
This meno defines a portion of the Managenment |nformati on Base (M B)
for use with network nanagenent protocols in the Internet comunity.

In particular, it describes managed objects for nodeling the Link
Managenent Protocol (LMP).
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1

The | nternet-Standard Managenent Franmewor k

For a detail ed overview of the docunents that describe the current
I nt ernet - St andard Managenent Franework, please refer to section 7 of
RFC 3410 [ RFC3410].

Managed objects are accessed via a virtual information store, terned
t he Management |Infornmation Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNWP)
njects in the MB are defined using the nechani 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] .

| nt roducti on

Current work is under way in the |ETF to specify a suite of protocols
to be used as a comopn control plane and a separate combn

nmeasur ement plane. Generalized MPLS (GWLS) [RFC3471] and the Link
Management Protocol [RFC4204] are key conponents of this
standardi zati on activity. The primary purpose of LMP is to manage
traffic engineering (TE) links. Primary goals of LMP are the

mai nt enance of the control channel connectivity, correlation of |ink
properties, verification of data-bearing |inks, and detection and
isolation of link faults.

We describe in this docunent a M B nmodul e that can be used to manage
LMP inpl ementations. This M B nodul e covers both configuration and
performance-nmonitoring aspects of LM

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

Ter m nol ogy

Thi s docunent uses terninology fromthe docunment describing the Link
Management Protocol [RFC4204]. An "LMP adjacency" is forned between
two nodes that support the sane capabilities, and LMP nessages are
exchanged between the node pair over control channels that formthis
adj acency. Several control channels can be active at the sane tine.
Wth the exception of nmessages related to control channel nanagenent,
anytime an LMP nessage needs to be transferred to a nei ghbor node, it
can be sent on any of the active control channels. The contro
channel s can al so be used to exchange MPLS control plane information
or routing information
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LMP is designed to support aggregation of one or nore data-bearing
links into a traffic-engineering (TE) link. The data-bearing |inks
can be either component links or ports, depending on their

mul ti pl exi ng capability (see [RFC4204] for the distinction between
port and component |ink).

Each TE link is associated with an LMP adj acency, and one or nore
control channels are used to exchange LMP nessages for a particul ar
adj acency. In turn, control channels are used to manage the TE |inks
associated with the LMP adj acency.

4. Feature Checkli st

The Li nk Managenent Protocol MB nodule (LMP-MB) is designed to
satisfy the followi ng requirenments and constraints:

- The M B nodul e supports the enabling and di sabling of LM
capability on LMP-capable interfaces of a photonic switch, optica
Ccross-connect, or router.

- The MB nodule is used to provide information about LM
adj acenci es.

- Support is provided for configuration of the keep-alive and |ink
verification paraneters.

- The MB nodule is used to express the mappi ng between | ocal and
remote TE links, as well as local and renpte interface identifiers
for port or conmponent |ink.

- Performance counters are provided for neasuring LMP performance on
a per-control channel basis. Perfornance counters are al so
provi ded for neasuring LMP performance on the data-bearing |inks.

Note that the LMP M B nodul e goes hand-in-hand with the TE Link (TE-
LI NK-STD-M B) M B nodul e [ RFC4220]. The TE link table, which is used
to associate data-bearing links to TE links, is defined in the TE
Link MB. The TE link table in the LMP M B nodul e contains TE |ink

i nformation specific to LMP

5. Qutline

Configuring LMP through an optical device involves the follow ng
st eps:

- Enabling LMP on LMP-capable interfaces through control channe
confi gurati on.
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- Optionally, specifying link verification paraneters.
- Configuring the data-bearing |inks and associating themto the

appropriate TE link (this association is stored in the
i fStackTabl e of the Interfaces G oup MB).

TE links are managed by the control channels that run between the
same pair of nodes (LMP adjacency).

6. Brief Description of MB hjects

Sections 6.1 - 6.8 describe objects pertaining to LMP. The MB
obj ects were derived fromthe LMP docunent [RFC4204].

6.1. | npNorTable

The renote node table is used to identify the pair of nodes that
exchange LMP nessages over control channels.

6.2. | npControl Channel Tabl e

The control channel table is used for enabling the LMP protocol on
LMP-capabl e interfaces. A photonic switch, optical cross-connect, or
router creates an entry in this table for every LMP-capable interface
in that device.

6. 3. | npControl Channel Perf Tabl e
The control channel performance table is used for collecting LMP
performance counts on a per-control channel basis. Each entry in the
| mpCont r ol Channel Tabl e has a corresponding entry in the
| mpCont r ol Channel Per f Tabl e.

6.4. | npTelLi nkTabl e

The TE link table is used for specifying LMP information associ at ed
with TE |inks.

6.5. | npLinkVerificationTable
The link verification table is used for configuring the LMP |ink
verification paraneters of TE links. For every TE link entry in the

| mpTeLi nkTabl e that supports the link verification procedure, there
is a corresponding entry in the | nmpLinkVerificationTable.
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6.6. | npTeLi nkPerf Tabl e
The TE link performance table is used for collecting LMP performance
counts on a per-TE link basis. Each entry in the | npTelLi nkTabl e has
a corresponding entry in the | npTeLi nkPerf Tabl e.

6.7. | npDatali nkTabl e

The data-bearing link table is used to specify the data-bearing |inks
that are associated with TE |inks.

6.8. | npDataLi nkPerf Tabl e

The data-bearing |ink performance table is used for collecting LM
per formance counts on data-bearing |inks.

7. Exanple of LMP Control Channel Setup

In this section, we provide a brief exanple of using the MB objects

described in Section 9 to set up an LMP control channel. This
exanple is not neant to illustrate every nuance of the M B nodul e,
but it is intended as an aid to understandi ng some of the key
concepts. It is neant to be read after one goes through the MB
itself.

Suppose that one would like to forman LMP adj acency between two
nodes using two control channels. Suppose also that there are three
dat a-bearing links. W also assune that the data-bearing links are
ports (lanbdas) and that the Iink verification procedure is not

enabl ed. The follow ng exanple illustrates which rows and
correspondi ng objects mght be created to acconplish this.

First, LMP must be enabl ed between the pair of nodes.

I n | mpNbr Tabl e:

{
| mpNobr Nodel d = 'c0000201'H, -- 192.0.2.1
| mpNbr Admi nSt at us = up(l),
| mpNbr RowsSt at us = createAndCGo(4),
| mpNbr St or ageType = nonVol ati |l e(3)
}

Then, the control channels nust be set up. These are created in
the | npControl Channel Tabl e.

I n | mpCont r ol Channel Tabl e:

| mpCcl d = 1,
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I mpCcUnder | yi ngl f I ndex

| mpCcl sl f

| mpCcAut henti cati on

| mpCcHel | ol nt erval

| mpCcHel | ol nterval M n

| npCcHel | ol nt erval Max

| npCcHel | oDeadl nt erva

| mpCcHel | oDeadl nterval M n
| mpCcHel | oDeadl nt er val Max
| mpCcAdm nSt at us

| mpCcRowsSt at us

| mpCcSt or ageType

| mpCcl d
I mpCcUnder | yi ngl f 1 ndex
| mpCcl sl f
| mpCcAut henti cati on
| mpCcHel | ol nt erval
| mpCcHel | ol nterval M n
| mpCcHel | ol nt erval Max
| mpCcHel | oDeadl nt erva
| mpCcHel | oDeadl nterval M n
| npCcHel | oDeadl nt er val Max
| mpCcAdm nSt at us
| mpCcRowst at us
| mpCcSt or ageType
}

Next ,
bearing |ink,
bef or ehand.

I n | mpDat aLi nkTabl e:
i f1ndex

| npDat aLi nkAddr essType
| mpDat aLi nkl pAddr

| npDat aLi nkRenot el pAddr ess

| npDat aLi nkRenot el f1d
| npDat aLi nkRowSt at us
| npDat aLi nkSt or ageType

i f1ndex
| npDat aLi nkAddr essType

et al.

St andar ds

Tr ack

LMP- M B Modul e

the three data-bearing links are
an ifEntry with the sane

1

fal se(2),

fal se(2),

15,

15,

1000,

45,

45,

1000,

up(1),

creat eAndCGo( 4),
nonVol ati | e(3)

2,

2,

fal se(2),

fal se(2),

15,

15,

1000,

45,

45,

1000,

up(1),

creat eAndGo( 4),
nonVol ati | e(3)

created. For each data-
i flndex needs to be created

41,

unknown( 0),

LN H,

L H'

47,

creat eAndGo( 4),
nonVol ati | e(3)

43,
unknown( 0) ,

Sept ember 2006
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cr’eat eAndCGo( 4) ,
nonVol ati | e(3)

| mpDat aLi nkRowSt at us
| mpDat aLi nkSt or ageType

| npDat aLi nkl pAddr ='"H,
| npDat aLi nkRenot el pAddr ess ='"H,
| mpDat aLi nkRenot el f1d = 42

}
{
i f1ndex = 44,
| rpDat aLi nkAddr essType = unknown(0),
| mpDat aLi nkl pAddr ='"H,
| npDat aLi nkRenot el pAddr ess ='""H,
| npDat aLi nkRenotel f1d = 48,
| npDat aLi nkRowSt at us = createAndCGo(4),
| npDat aLi nkSt or ageType = nonVol atil e(3)
}

Note that the data-bearing |link type (| npDataLi nkType) does not need
to be provisioned, as it is autonatically popul ated by the node. The
definition of the protection role (primary or secondary) for the
data-bearing links is stored in the conponentLinkTabl e of the TE Link
M B nodul e [ RFC4220] .

Then, a TElink is created as an ifEntry with ifType teLink in the
i f Tabl e.

Once the TElink is created in the ifTable, a TElink entry is
created in the LMP MB nodule to specify TE Ilink information specific
to LMP

In | npTeLi nkTabl e:

{
i flndex = 20,
| mpTeLi nkVerification = true(l),
| mpTeLi nkFaul t Managenent =true(l),
| mpTeLi nkDwdm = fal se(2),
| mpTeLi nkRowsSt at us = createAndCGo(4),
| mpTeLi nkSt or ageType = nonVol atil e(3)
}
and in | mpLi nkVerificationTabl e:
{
i flndex = 20,
| mpLi nkVeri fylnterval = 100,
| mpLi nkVeri f yDeadl nt er val = 300,
| mpLi nkVeri fyTransport Mechani sm = jOTrace(3),
I mpLi nkVeri fyAl |l Li nks =true(l),
| mpLi nkVeri fyTransm ssi onRat e = 100000,
| mpLi nkVeri f yWavel engt h = 0,
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I mpLi nkVeri f yRowSt at us
I mpLi nkVeri fySt orageType

creat eAndGo( 4),
nonVol ati | e(3)

}

The associ ati on between the data-bearing links and the TE links is
stored in the ifStackTabl e [ RFC2863].

In parallel with the entry created in the | npTeLinkTable, an entry
may be created in the telLinkTable of the TE Link M B nodul e
[ RFC4220] .

8. Application of the Interfaces Goup to LM

The Interfaces Group [ RFC2863] defines generic managed objects for
managi ng i nterfaces. This nenp contains the media-specific
extensions to the Interfaces Group for managi ng LMP control channels
that are nmodel ed as interfaces. |If the control channel as defined in
the | npControl Channel Table is nodeled as an ifEntry, then the
following definition applies. An | mpControl Channel Table entry is
desi gnated as being represented as an Interfaces MB ifEntry if the

| mpCont rol Channel Entry object InpCclslf is set to true (1). In this
case, the control channel SHOULD be nodel ed as an ifEntry and provide
appropriate interface stacking, as defined bel ow.

This menp assunes the interpretation of the Interfaces Goup to be in
accordance with [ RFC2863], which states that the interfaces table
(ifTable) contains information on the managed resource’s interfaces
and that each sub-layer below the internetwork |ayer of a network
interface is considered an interface. Since the LMP interface only
carries control traffic, it is considered to be bel ow the
internetwork layer. Thus, the LMP interface may be represented as an
entry in the ifTable. The interrelation of entries in the ifTable is
defined by Interfaces Stack G oup defined in [ RFC2863] .

VWhen LMP control channels are nodel ed as interfaces, the interface
stack table nust appear as follows for the LMP control channe

i nterfaces:
o e e +
| LMP-interface ifType = | np(227) +
o m e e e e e e e e e e e e e e e e e e e e e am o - +
| Underlying Layer... +
o o e +

In the above diagram "Underlying Layer..." refers to the iflndex of
any interface type over which the LMP interface will transmit its
traffic. Note that if the underlying |layer provides multiple access
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toits nmedia (i.e., Ethernet), then it is possible to stack multiple
LMP interfaces on top of this interface in parallel

Note that it is not a requirenment that LMP control channels be
nodel ed as interfaces. It is acceptable that control channels sinply
exi st as | ogical connections between adjacent LMP-capable nodes. In
this case, InmpCclslf is set to false(2), and no corresponding entry
is made in the ifTable.

8.1. Support of the LMP Layer by ifTable

Sone specific interpretations of ifTable for the LMP | ayer follow

hj ect Use for the LMP | ayer.

i flndex Each LMP interface may be represented by an ifEntry.

i f Descr Description of the LMP interface.

i f Type The value that is allocated for LMP is 227. This
nunber has been assigned by the | ANA

i f Speed The total bandwidth in bits per second for use by the
LMP | ayer.

i f PhysAddress Unused.

i f Admi nStatus This variable indicates the adm nistrator’s intent as
to whet her LMP shoul d be enabl ed, disabled, or running
in sone diagnostic testing node on this interface.

Al so see [ RFC2863].

i fOperStatus This value reflects the actual or operational status of
LMP on this interface.

i f Last Change See [ RFC2863].

i flnCctets The nunber of received octets over the interface; i.e.
the nunber of octets received as LMP packets.

i fQutCctets The nunber of transmtted octets over the interface;
i.e., the nunber of octets transmtted as LMP packets.

ifInErrors The nunber of LMP packets dropped due to uncorrectable
errors.
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i f1 nUnknownPr ot os
The nunber of received packets discarded during packet
header validation, including packets w th unrecognized
| abel val ues.

ifQutErrors See [ RFC2863].

i f Name Textual nanme (unique on this system) of the interface
or an octet string of zero |ength.

i fLi nkUpDownTr apEnabl e
Default is disabled (2).

i f Connect or Present
Set to false (2)

i f H ghSpeed See [ RFC2863].

ifHCInCctets The 64-bit version of iflnQctets; supported if required
by the conpliance statenents in [ RFC2863].

i fHCQut Cctets The 64-bit version of ifQutCctets; supported if
required by the conpliance statements in [ RFC2863].

i fAlias The nonvol atile "alias’ nane for the interface, as
speci fied by a network manager

i f Count er Di sconti nuityTi me
See [ RFC2863].

9. LMP MB Mdule Definitions
This M B nodul e | MPORTs obj ects from [ RFC2578], [RFC2579], [RFC2580],
[ RFC2863], [RFC4001], and [ RFC4220], and it has REFERENCE cl auses to
[ RFC4204], [RFC4207], [RFC4209], [RFC3471], and [ RFC2914].
LMP-M B DEFINITIONS ::= BEG N
| MPORTS
MODULE- | DENTI TY, OBJECT- TYPE, NOTI FI CATI ON- TYPE,
transm ssi on, Unsigned32, Counter32, TinmeTicks
FROM SNMPv2- SM -- RFC 2578

MODULE- COVPLI ANCE, OBJECT- GROUP, NOTI FI CATI ON- GROUP
FROM SNWVPv 2- CONF -- RFC 2580

TEXTUAL- CONVENTI ON, Trut hVal ue, RowSt atus, StorageType,
Ti meSt anp
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FROM SNWPv2-TC -- RFC 2579

I nt erf acel ndexOr Zero, ifl ndex
FROM | F-M B -- RFC 2863

| net Addr essType, | net Address
FROM | NET- ADDRESS- M B -- RFC 4001

t eLi nkRenot el pAddr, telLinklncomi nglfld, TeLi nkEncodi ngType
FROM TE- LI NK- STD- M B; -- RFC 4220

| mpM B MODULE- | DENTI TY
LAST- UPDATED "200608140000Z" -- 14 August 2006
ORGANI ZATI ON "Common Control and Measuremnment Protocols ( CCAVP)
Wor ki ng Group”
CONTACT- | NFO
" Martin Dubuc
Enmai | : dubuc. consul ti ng@ynpati co. ca

Thomas D. Nadeau
Emai |l : tnadeau@i sco. com

Jonat han P. Lang
Email: jplang@eee.org

Evan McG nni s
Emai | :  encgi nni s@anmer headsyst ens. com

Adrian Farrel
Enmai | : adri an@l ddog. co. uk"

DESCRI PTI ON
"Copyright (C) 2006 The Internet Society. This version of
the MB nodule is part of RFC 4631; see the RFC itself
for full legal notices.

This M B nbdul e contai ns nanaged object definitions for
the Link Managenent Protocol (LMP) as
defined in 'Link Managenent Protocol’."
-- Revision history.
REVI SI ON

"200608140000Z" -- 14 August 2006
DESCRI PTI ON

"Revi sed versi on:

2006

- Fixes textual descriptions of TruthValue settings such that

True is always 1 and Fal se is always 2.
- Adds punctuation to REFERENCE cl auses.
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This revision published as RFC 4631"
REVI SI ON

"200601110000Z2" -- 11 January 2006
DESCRI PTI ON

"Initial version published as RFC 4327"
;.= { transm ssion 227 }

-- Textual Conventions

Lnmpl nterval ::= TEXTUAL- CONVENTI ON
DI SPLAY- HI NT "d"
STATUS current
DESCRI PTI ON
"The interval delay, in mlliseconds."
SYNTAX Unsi gned32 (1..65535)
LmpRetransm tlnterval ::= TEXTUAL- CONVENTI ON
Dl SPLAY- HI NT "d"
STATUS current
DESCRI PTI ON
"The retransm ssion interval delay in mlliseconds."
SYNTAX Unsi gned32 (1..4294967295)
LmpNodel d :: = TEXTUAL- CONVENTI ON
Dl SPLAY- HI NT "1d. 1d. 1d. 1d"
STATUS current
DESCRI PTI ON

"Represents a Node IDin network byte order. Node IDis an
address of type IPv4."

REFERENCE
"Section 1.1 of Link Managerment Protocol, RFC 4204."
SYNTAX OCTET STRI NG( Sl ZE(4))

-- Top | evel conponents of this MB

-- Notifications

| npNotifications OBJECT IDENTIFIER ::= { InpMB 0 }
-- Tables, Scalars
| mpQoj ect s OBJECT IDENTIFIER ::={ InpMB 1 }
-- Confornmance
| mpConf or mance OBJECT IDENTIFIER ::={ InpMB 2 }
| npAdm nSt at us OBJECT- TYPE

SYNTAX | NTEGER { up(1l), down(2) }

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON

"The desired operational status of LMP on the node.
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| mpl ement ati ons shoul d save the value of this object in
persistent menory so that it survives restarts or reboot."

DEFVAL { up}
:={ Inpojects 1}

| mpQOper St at us OBJECT- TYPE

SYNTAX | NTEGER { up(1l), down(2) }
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The actual operational status of LMP on the node."
i={ I npojects 2}

-- LMP Nei ghbor Table

| mpNbr Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LnpNbrEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table specifies the neighbor node(s) to which contro
channel s may be established.™
c:={ I npojects 3}

| mpNbr Ent ry OBJECT- TYPE

SYNTAX LmpNbr Entry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

2006

“"An entry in this table is created by a LMP-enabl ed device for

every pair of nodes that can establish control channels."
| NDEX { | npNbr Nodel d }
:={ InpNorTable 1 }

LnmpNor Entry :: = SEQUENCE {
| mpNobr Nodel d LnpNodel d,
| mpNbr Retransmitinterval LnpRetransmtlnterval,
| mpNbr Ret ryLi i t Unsi gned32,
| mpNbr RetransmitDel t a Unsi gned32,
| mpNbr Admi nSt at us | NTEGER,
| mpNobr Qper St at us | NTEGER,
| npNbr Rowst at us RowsSt at us,
| mpNbr St or ageType St or ageType
}
| mpNbr Nodel d OBJECT- TYPE
SYNTAX LnmpNodel d
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MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"This is a unique index for an entry in the LnpNorTabl e.
This val ue represents the renote Node ID."

c:={ InpNorEntry 1 }

| npNbr Ret ransni t 1 nterval OBJECT- TYPE

SYNTAX LmpRetransnit | nterva
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"This object specifies the initial retransmi ssion interval that
is used for the retransm ssion of nessages that require
acknow edgenment. This object, along with | npNborRetryLimt,
is used to inmplenment the congestion-handling mechani sm defi ned
in Section 10 of the Link Management Protocol specification
whi ch i s based on RFC 2914."
REFERENCE
"Li nk Managenent Protocol, RFC 4204.

Congestion Control Principles, RFC 2914."
DEFVAL { 500 }
:={ InpNorEntry 2 }

| mpNbr Ret ryLi mit OBJECT- TYPE

SYNTAX Unsi gned32
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This object specifies the maxi num nunber of tinmes a nessage
is transmtted without being acknow edged. A value of 0 is used
to indicate that a node should never stop retransm ssion
This object, along with | npNorRetransmtinterval, is
used to inplenent the congestion-handling nechani smas defined
in Section 10 of the Link Managenent Protocol specification
whi ch i s based on RFC 2914."
REFERENCE
"Li nk Managenent Protocol, RFC 4204.
Congestion Control Principles, RFC 2914."
DEFVAL { 3}
c:={ InmpNorEntry 3 }

| mpNbr Ret ransni t Del ta OBJECT- TYPE

SYNTAX Unsi gned32
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
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"Thi s object governs the speed with which the sender increases
the retransnission interval, as explained in Section 10 of the
Li nk Managenent Protocol specification, which is based on
RFC 2914. This value is a power used to express the
exponenti al backoff. The ratio of two successive retransni ssion
intervals is (1 + Delta)."
REFERENCE
"Li nk Managenent Protocol, RFC 4204.
Congestion Control Principles, RFC 2914."
DEFVAL {1}
c:={ InpNorEntry 4 }

| mpNbr Admi nSt at us OBJECT- TYPE

SYNTAX | NTEGER { up(1l), down(2) }
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The desired operational status of LMP to this renpte node."
::={ InmpNorEntry 5 }

| mpNbr Oper St at us OBJECT- TYPE

SYNTAX | NTEGER { up(1), down(2) }
MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The actual operational status of LMP to this renpte node."
c:= { InpNorEntry 6 }

| mpNbr RowsSt at us OBJECT- TYPE

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

"This variable is used to create, nodify, and/or
delete arowin this table. None of the witable objects
in arow can be changed if the status is active(l).
Al'l read-create objects nust have valid and consi stent
val ues before the row can be activated."
c:= { InpNorEntry 7 }

| mpNbr St or ageType OBJECT- TYPE

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

"The storage type for this conceptual row in the
| mpNbr Tabl e.  Conceptual rows having the val ue
"permanent’ need not allow wite-access to any
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col umar object in the row"
DEFVAL { nonVol atile }
2= { InpNorEntry 8 }
-- End of | npNbrTable

| npCcHel | ol nt erval Def aul t OBJECT- TYPE

SYNTAX Lmpl nt er val
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"This object specifies the default value for the Hellolnterva
paranmeter used in the Hello protocol keep-alive phase. It
i ndi cates how frequently LMP Hell o nessages will be sent. It

is used as the default value for | npCcHellolnterval.
| mpl ement ati ons shoul d save the value of this object in
persistent menory so that it survives restarts or reboot."
REFERENCE
"Li nk Managenent Protocol, RFC 4204."
o= { I npojects 4}

| mpCcHel | ol nt erval Def aul t M n OBJECT- TYPE

SYNTAX Lnpl nterva
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"Thi s object specifies the default m ninmumvalue for the
Hel | ol nterval paraneter. It is used as a default value
for I npCcHellolnterval Mn. |Inplenmentations shoul d save the

val ue of this object in persistent nenory so that it survives
restarts or reboot."
o= { I npojects 5}

| mpCcHel | ol nt erval Def aul t Max OBJECT- TYPE

SYNTAX Lnpl nterva
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"Thi s object specifies the default maxi numvalue for the
Hel | ol nterval paraneter. It is used as a default val ue
for I npCcHell ol nterval Max. |nplenmentations shoul d save the

val ue of this object in persistent nmenory so that it survives
restarts or reboot."
o= { I npojects 6 }

| mpCcHel | oDeadl nt er val Def aul t OBJECT- TYPE

SYNTAX Lnmpl nt erva
MAX- ACCESS read-wite
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STATUS current

DESCRI PTI ON
"This object specifies the default Hell oDeadl nterval paraneter
to use in the Hell o protocol keep-alive phase. 1t indicates

how | ong a device should wait before declaring the contro
channel dead. The Hel | oDeadl nterval paraneter should be at
| east three tinmes the value of Hellolnterval. It is used as
a default value for | npCcHell oDeadlnterval. |nplenmentations
shoul d save the value of this object in persistent nenory so
that it survives restarts or reboot."
REFERENCE
"Li nk Managenent Protocol, RFC 4204."
i={ I npojects 7}

| mpCcHel | oDeadl nt er val Def aul t M n OBJECT- TYPE

SYNTAX Lnpl nt er val
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"This object specifies the default m ninumvalue for the
Hel | oDeadl nterval parameter. It is used as a default val ue
for | npCcHel | oDeadl nterval M n. | npl enentati ons shoul d save

the value of this object in persistent nenory so that it
survives restarts or reboot."
c:={ I npojects 8 }

| mpCcHel | oDeadl nt er val Def aul t Max OBJECT- TYPE

SYNTAX Lnpl nt er val
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"This object specifies the default nmaxi numvalue for the
Hel | oDeadl nterval paranmeter. It is used as a default val ue

for | npCcHel | oDeadl nt erval Max. | npl enentati ons shoul d save the
val ue of this object in persistent menory so that it survives
restarts or reboot."

c:={ I npojects 9}

-- LMP Control Channel Table

| mpCont r ol Channel Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LnpControl Channel Entry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table specifies LMP control channel information."
c:={ InpQojects 10 }
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| mpCont r ol Channel Entry OBJECT- TYPE

SYNTAX LmpCont r ol Channel Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry in this table is created by an LMP-enabl ed device for
every control channel. Whenever a new entry is created with

I mpCclslf set to true(l), a corresponding entry is
created in ifTable as well (see RFC 2863)."

| NDEX { I'mpCcld }

::= { I'nmpControl Channel Table 1 }

LnmpCont r ol Channel Entry :: = SEQUENCE {
| mpCcl d Unsi gned32,
I mpCcUnder | yi ngl f 1 ndex I nt erfacel ndexOr Zer o,
| mpCcl sl f Trut hVal ue,
| mpCcNor Nodel d LnmpNodel d,
| npCcRenot el d Unsi gned32,
| npCcRenot eAddr essType | net Addr essType,
| mpCcRenot el pAddr | net Addr ess,
| mpCcSet upRol e | NTEGER,
| mpCcAut henti cati on Trut hVal ue,
| mpCcHel I ol nt erval Lnpl nt er val ,
| mpCcHel I ol nterval M n Lnpl nt erval ,
| mpCcHel | ol nt erval Max Lnpl nt erval ,
| mpCcHel | ol nt erval Negoti at ed Lnpl nt erval ,
| mpCcHel | oDeadl nt er val Lnpl nt erval ,
| mpCcHel | oDeadl nterval M n Lnpl nt erval ,
| mpCcHel | oDeadl nt er val Max Lnpl nt er val ,
| npCcHel | oDeadl nt er val Negot i at ed Lnpl nt erval ,
| npCcLast Change Ti meTi cks,
| mpCcAdm nSt at us | NTEGER,
| mpCcOper St at us | NTEGER,
| mpCcRowst at us RowSt at us,
| mpCc St or ageType St or ageType
}
| npCcl d OBJECT- TYPE
SYNTAX Unsi gned32 (1..4294967295)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"This value represents the |local control channel identifier.
The control channel identifier is a non-zero 32-bit nunber."
::= { I npControl Channel Entry 1 }

| mpCcUnder | yi ngl f I ndex OBJECT- TYPE
SYNTAX I nterfacel ndexOr Zer o

Dubuc, et al. St andards Track [ Page 19]



RFC 4631 LMP-M B Modul e Sept ember 2006

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"I'f ImpCclslf is set to true(1l), this object carries the
index into the ifTable of the entry that represents the
LMP interface over which LMP will transmit its traffic.
If this object is set to zero but | mpCclslf is set to
true(l), the control channel is not currently associated
with any underlying interface, and the control channel’s
operational status rmust not be up(l); nor should the
control channel forward or receive traffic.
If InmpCclslf is set to false(2), this object should be set
to zero and ignored."
;2= { I nmpControl Channel Entry 2 }

I mpCcl sif OBJECT- TYPE

SYNTAX Tr ut hVval ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

“I'n i nplenmentations where the control channels are nodel ed
as interfaces, the value of this object is true(l), and
this control channel is represented by an interface in
the interfaces group table as indicated by the val ue of
| mpCcUnder |l yinglflndex. |[|f control channels are not
nodel ed as interfaces, the value of this object is
fal se(2), and there is no corresponding interface for
this control channel in the interfaces group table;
the val ue of | mpCcUnderlyinglflndex shoul d be
i gnored. "

::= { I'mpControl Channel Entry 3 }

| mpCcNbr Nodel d OBJECT- TYPE

SYNTAX LrmpNodel d
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This is the Node ID of the control channel renote node.
This value either is configured or gets created by the node
when a Config nmessage is received or when an outgoing Config
nmessage i s acknow edged by the renote node."
;.= { I'mpControl Channel Entry 4 }

| npCcRenot el d OBJECT- TYPE

SYNTAX Unsi gned32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
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"This value represents the renpte control channel identifier
(32-bit nunber). It is determined during the negotiation
phase. A value of zero means that the renote control channe
identifier has not yet been |earned.”

::={ I'mpControl Channel Entry 5 }

| mpCcRenot eAddr essType OBJECT- TYPE

SYNTAX | net Addr essType

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This value represents the renote control channel |P address
type. |In point-to-point configuration, this value can be set

to unknown(0)."
;2= { I npControl Channel Entry 6 }

| mpCcRenot el pAddr OBJECT- TYPE

SYNTAX | net Addr ess

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This value represents the renote control channel Internet
address for nunbered control channel. The type of this

address is determ ned by | npCcRenpt eAddr essType.
The control channel must be nunbered on non-point-to-point
configuration. For point-to-point configuration, the
renote control channel address can be of type unknown,
in which case this object nust be a zero-length string. The
| mpCcRenpt el d object then identifies the unnunbered
address. "

;.= { I'mpControl Channel Entry 7 }

| mpCcSet upRol e OBJECT- TYPE

SYNTAX | NTEGER { active(l), passive(2) }

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The role that this node shoul d take during establishnent
of this control channel. An active node will initiate
establishment. A passive node will wait for the renote node
toinitiate. A pair of nodes that both take the passive role
wi Il never establish comunications."

DEFVAL { active }

::= { I nmpControl Channel Entry 8 }
| mpCcAut henti cati on OBJECT- TYPE

SYNTAX Tr ut hVval ue
MAX- ACCESS read-create
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STATUS current

DESCRI PTI ON
"Thi s object indicates whether the control channel nust use
aut hentication."

REFERENCE
"Li nk Managenent Protocol, RFC 4204."

;.= { I'mpControl Channel Entry 9 }

| mpCcHel | ol nt erval OBJECT- TYPE

SYNTAX Lnpl nt er val
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This object specifies the value of the Hellolnterva
paranmeter. The default value for this object should be
set to | mpCcHell ol nterval Default."

::={ I'mpControl Channel Entry 10 }

| mpCcHel | ol nterval M n OBJECT- TYPE

SYNTAX Lmpl nt er val
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This object specifies the mninmumval ue for the
Hel | ol nterval paraneter. The default value for this
obj ect should be set to | npCcHellolnterval M nDefault."
;2= { I'nmpControl Channel Entry 11 }

| mpCcHel | ol nt er val Max OBJECT- TYPE

SYNTAX Lnpl nterva
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"Thi s object specifies the maxi mum val ue for the
Hel | ol nterval paraneter. The default value for this
obj ect should be set to | npCcHell ol nterval MaxDefaul t."
;.= { I'mpControl Channel Entry 12 }

| mpCcHel | ol nt erval Negoti at ed OBJECT- TYPE

SYNTAX Lnpl nt er val
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"Once the control channel is active, this object represents
the negotiated Hell ol nterval value."
::={ I'mpControl Channel Entry 13 }

| npCcHel | oDeadl nt erval OBJECT- TYPE
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SYNTAX Lnpl nterva
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This object specifies the value of the Hell oDeadl nterva
paranmeter. The default value for this object should be
set to | npCcHel | oDeadl nterval Defaul t."
;2= { I nmpControl Channel Entry 14 }

| mpCcHel | oDeadl nt erval M n OBJECT- TYPE

SYNTAX Lnpl nt erva
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"Thi s object specifies the mninumvalue for the
Hel | oDeadl nterval parameter. The default value for this
obj ect should be set to | npCcHel | oDeadl nt erval M nDefaul t."
;.= { I'mpControl Channel Entry 15 }

| mpCcHel | oDeadl nt er val Max OBJECT- TYPE

SYNTAX Lmpl nt er val
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This object specifies the maxi mumval ue for the
Hel | oDeadl nterval paranmeter. The default value for this
obj ect should be set to | npCcHell ol nterval MaxDefaul t."
::={ I'mpControl Channel Entry 16 }

| npCcHel | oDeadl nt er val Negot i at ed OBJECT- TYPE

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

"Once the control channel is active, this object represents
the negoti ated Hel | oDeadl nterval val ue."
;.= { I'mpControl Channel Entry 17 }

| mpCclLast Change OBJECT- TYPE

SYNTAX Ti meTi cks
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The val ue of sysUpTinme at the tinme the control channel entered

its current operational state. |If the current state was
entered prior to the last re-initialization of the |oca
net wor k managenment subsystem then this object contains a
zero value."
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;.= { I'mpControl Channel Entry 18 }

| mpCcAdm nSt at us OBJECT- TYPE

SYNTAX | NTEGER { up(1), down(2) }
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The desired operational status of this control channel."
;2= { InmpControl Channel Entry 19 }

| mpCcOper St at us OBJECT- TYPE
SYNTAX | NTEGER {
up(1),
down( 2),
configSnd(3),
confi gRecv(4),

active(b),
goi ngDown( 6)
}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"The actual operational status of this control channel.
;.= { I'mpControl Channel Entry 20 }

| mpCcRowst at us OBJECT- TYPE

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

"This variable is used to create, nodify, and/or
delete arowin this table. None of the witable objects
in arow can be changed if the status is active(l).
Al'l read-create objects nust have valid and consi stent
val ues before the row can be activated.”

;.= { I'mpControl Channel Entry 21 }

| mpCcSt or ageType OBJECT- TYPE

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

"The storage type for this conceptual row in the

| mpCont r ol Channel Tabl e. Conceptual rows having the val ue
"permanent’ need not allow wite-access to any

col umar object in the row"

DEFVAL { nonVol atile }
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;.= { I'mpControl Channel Entry 22 }

-- End of | npControl Channel Tabl e

-- LMP Control Channel Perfornmance Tabl e

| mpCont r ol Channel Perf Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LmpCont r ol Channel PerfEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This table specifies LMP control channel performance
counters."

o= { Inpojects 11 }

| mpCont r ol Channel PerfEntry OBJECT- TYPE

SYNTAX LnpCont r ol Channel PerfEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

2006

"An entry in this table is created by a LMP-enabl ed device for
every control channel. | npCcCounterDi scontinuityTine is used

to indicate potential discontinuity for all counter objects
inthis table."

| NDEX { I'npCcld }

::= { I'nmpControl Channel PerfTable 1 }

LmpCont r ol Channel PerfEntry ::= SEQUENCE {
| mpCcl nCctets Count er 32,
| mpCcl nDi scar ds Count er 32,
| mpCcl nErrors Count er 32,
| mpCcQut Cctets Count er 32,
| mpCcQut Di scar ds Count er 32,
| mpCcQut Errors Count er 32,
| mpCcConfi gRecei ved Count er 32,
| mpCcConfi gSent Count er 32,
| mpCcConfi gRetransmit Count er 32,
I mpCcConfi gAckRecei ved Count er 32,
| mpCcConfi gAckSent Count er 32,
| mpCcConfi gNackRecei ved Count er 32,
| mpCcConf i gNackSent Count er 32,
| mpCcHel | oRecei ved Count er 32,
| mpCcHel | 0Sent Count er 32,
| mpCcBegi nVeri f yRecei ved Count er 32,
| mpCcBegi nVeri f ySent Count er 32,
| mpCcBegi nVerifyRetransm t Count er 32,
| npCcBegi nVeri f yAckRecei ved Count er 32,
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| mpCcBegi nVeri f yAckSent

| mpCcBegi nVeri f yNackRecei ved

| mpCcBegi nVeri f yNackSent

| mpCcEndVeri f yRecei ved

| mpCcEndVer i f ySent

| npCcEndVeri fyRetransm t

| mpCcEndVeri f yAckRecei ved

| mpCcEndVeri f yAckSent

| mpCcTest St at usSuccessRecei ved
| mpCcTest St at usSuccessSent

| mpCcTest St at usSuccessRet ransm t
| mpCcTest St at usFai | ur eRecei ved
| npCcTest St at usFai | ur eSent

| mpCcTest St at usFai | ureRetransm t
| mpCcTest St at usAckRecei ved

| mpCcTest St at usAckSent

| mpCclLi nkSummar yRecei ved

| mpCcLi nkSummar y Sent

| mpCcLi nkSummar yRet ransm t

| mpCcLi nkSummar yAckRecei ved

I mpCcLi nkSunmar yAckSent

| mpCcLi nkSummar yNackRecei ved

| mpCcLi nkSummar yNackSent

| mpCcChannel St at usRecei ved

| mpCcChannel St at usSent

| mpCcChannel St at usRet ransmi t

| mpCcChannel St at usAckRecei ved
| mpCcChannel St at usAckSent

| mpCcChannel St at usReqRecei ved
| mpCcChannel St at usReqSent

| mpCcChannel St at usReqRet ransm t
| mpCcChannel St at usRspRecei ved
I mpCcChannel St at usRspSent

| mpCcCount er Di sconti nui tyTi me

}

| mpCcl nCctets OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Ti meSt anmp

Sept ember 2006

"The total nunber of LMP nessage octets received on the

control channel ."

::= { I'npControl Channel PerfEntry 1 }

| mpCcl nDi scards OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
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STATUS current
DESCRI PTI ON
"The nunber of inbound packets that were chosen to be
di scarded even though no errors had been detected. One
possi bl e reason for discarding such a packet could be to
free up buffer space.”
.= { I'mpControl Channel PerfEntry 2 }

| mpCcl nErrors OBJECT- TYPE

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

"The nunber of inbound packets that contained errors
preventing them from being processed by LM."
::= { I'nmpControl Channel PerfEntry 3 }

| mpCcQut Cctets OBJECT- TYPE

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

"The total number of LMP nessage octets transmitted out of
the control channel."
.= { I'mpControl Channel PerfEntry 4 }

| mpCcQut Di scards OBJECT- TYPE

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

"The nunber of outbound packets that were chosen to be
di scarded even though no errors had been detected to
prevent their being transmitted. One possible reason
for discarding such a packet could be to free up buffer
space. "
::= { I'mpControl Channel PerfEntry 5 }

| mpCcQut Errors OBJECT- TYPE

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

"The nunber of outbound packets that could not be
transmtted because of errors.”
::= { I'mpControl Channel PerfEntry 6 }

| npCcConfi gRecei ved OBJECT- TYPE
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SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"Thi s object counts the nunmber of Config nessages that have
been received on this control channel."
.= { I'mpControl Channel PerfEntry 7 }

| npCcConf i gSent OBJECT- TYPE

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

"Thi s object counts the nunber of Config nessages that have
been sent on this control channel."
::= { I'mpControl Channel PerfEntry 8 }

| mpCcConfigRetransnit OBJECT- TYPE

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

"This object counts the number of Config nessages that
have been retransmtted over this control channel."
.= { I'mpControl Channel PerfEntry 9 }

| mpCcConfi gAckRecei ved OBJECT- TYPE

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

"This object counts the nunber of ConfigAck messages that have
been received on this control channel."
::= { I nmpControl Channel PerfEntry 10 }

| mpCcConfi gAckSent OBJECT- TYPE

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

"This object counts the nunmber of ConfigAck messages that have
been sent on this control channel."
;.= { I nmpControl Channel PerfEntry 11 }

| mpCcConfi gNackRecei ved OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
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DESCRI PTI ON
"Thi s object counts the nunber of ConfigNack nmessages that have
been received on this control channel."
::= { ImpControl Channel PerfEntry 12 }

| mpCcConfi gNackSent OBJECT- TYPE

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

"This object counts the number of ConfigNack nmessages that have
been sent on this control channel."
;.= { I nmpControl Channel PerfEntry 13 }

| mpCcHel | oRecei ved OBJECT- TYPE

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

"This object counts the nunber of Hello messages that have
been received on this control channel."
::= { ImpControl Channel PerfEntry 14 }

| mpCcHel | 0Sent OBJECT- TYPE

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

"This object counts the nunmber of Hello messages that have
been sent on this control channel."
;.= { I nmpControl Channel PerfEntry 15 }

| mpCcBegi nVeri f yRecei ved OBJECT- TYPE

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

"This object counts the nunber of BeginVerify nessages that have
been received on this control channel."
::= { I mpControl Channel PerfEntry 16 }

| npCcBegi nVeri fySent OBJECT- TYPE

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

"This object counts the nunmber of BeginVerify nessages that have
been sent on this control channel."
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;.= { I nmpControl Channel PerfEntry 17 }

| mpCcBegi nVerifyRetransmit OBJECT- TYPE

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

"This object counts the nunber of BeginVerify nessages that
have been retransmitted over this control channel."
::= { I mpControl Channel PerfEntry 18 }

| npCcBegi nVeri f yAckRecei ved OBJECT- TYPE

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

"This object counts the number of Begi nVerifyAck nessages that
have been received on this control channel."
;.= { InmpControl Channel PerfEntry 19 }

| mpCcBegi nVeri f yAckSent OBJECT- TYPE

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

"This object counts the nunber of BeginVerifyAck nessages that
have been sent on this control channel."
::= { I mpControl Channel PerfEntry 20 }

| mpCcBegi nVeri f yNackRecei ved OBJECT- TYPE

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

"This object counts the number of Begi nVerifyNack messages that
have been received on this control channel."
;.= { InmpControl Channel PerfEntry 21 }

| mpCcBegi nVeri f yNackSent OBJECT- TYPE

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

"This object counts the nunmber of Begi nVerifyNack nessages that
have been sent on this control channel."
::= { InmpControl Channel PerfEntry 22 }

| npCcEndVeri f yRecei ved OBJECT- TYPE
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SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object counts the nunmber of EndVerify messages that have
been received on this control channel."
;.= { InmpControl Channel PerfEntry 23 }

| mpCcEndVeri f ySent OBJECT- TYPE

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

"This object counts the nunber of EndVerify messages that have
been sent on this control channel."
::= { I nmpControl Channel PerfEntry 24 }

| npCcEndVeri fyRetransmt OBJECT- TYPE

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

"This object counts the nunmber of EndVerify nessages that
have been retransmtted over this control channel."
;.= { I nmpControl Channel PerfEntry 25 }

| mpCcEndVer i f yAckRecei ved OBJECT- TYPE

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

"This object counts the nunber of EndVerifyAck nmessages that
have been received on this control channel."
::= { I mpControl Channel PerfEntry 26 }

| mpCcEndVeri f yAckSent OBJECT- TYPE

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

"This object counts the number of EndVerifyAck messages that
have been sent on this control channel."
;.= { I nmpControl Channel PerfEntry 27 }

| mpCcTest St at usSuccessRecei ved OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
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DESCRI PTI ON
"This object counts the nunber of TestStatusSuccess messages
that have been received on this control channel."

::= { I nmpControl Channel PerfEntry 28 }

| npCcTest St at usSuccessSent OBJECT- TYPE

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

"This object counts the number of TestStatusSuccess messages
that have been sent on this control channel."
;.= { InmpControl Channel PerfEntry 29 }

| mpCcTest St at usSuccessRetransnit OBJECT- TYPE

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

"This object counts the nunber of TestStatusSuccess nmessages
that have been retransmitted over this control channel."
::= { I nmpControl Channel PerfEntry 30 }

| npCcTest St at usFai | ureRecei ved OBJECT- TYPE

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

"This object counts the nunmber of TestStatusFail ure nmessages
that have been received on this control channel."
;.= { I nmpControl Channel PerfEntry 31 }

| mpCcTest St at usFai | ureSent OBJECT- TYPE

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

"This object counts the nunber of TestStatusFail ure nmessages
that have been sent on this control channel."
::= { I nmpControl Channel PerfEntry 32 }

| npCcTest St at usFai | ureRetransmt OBJECT- TYPE

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

"This object counts the nunmber of TestStatusFail ure nmessages
that have been retransmtted over this control channel.”

Dubuc, et al. St andards Track [ Page 32]



RFC 4631 LMP-M B Modul e Sept ember 2006

;.= { I nmpControl Channel PerfEntry 33 }

| mpCcTest St at usAckRecei ved OBJECT- TYPE

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

"Thi s object counts the nunmber of Test StatusAck nmessages
that have been received on this control channel."
::= { ImpControl Channel PerfEntry 34 }

| npCcTest St at usAckSent OBJECT- TYPE

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

"This object counts the nunmber of Test StatusAck nmessages
that have been sent on this control channel."
;.= { I mpControl Channel PerfEntry 35 }

| mpCcLi nkSummar yRecei ved OBJECT- TYPE

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

"This object counts the nunber of LinkSumary nessages
that have been received on this control channel."
::= { I nmpControl Channel PerfEntry 36 }

| mpCcLi nkSummar ySent OBJECT- TYPE

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

"This object counts the number of LinkSummary nessages
that have been sent on this control channel."
;.= { I nmpControl Channel PerfEntry 37 }

| mpCclLi nkSummar yRet ransm t OBJECT- TYPE

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

"This object counts the nunber of LinkSummary nessages t hat
have been retransmitted over this control channel."
::= { I mpControl Channel PerfEntry 38 }

| mpCcLi nkSummar yAckRecei ved OBJECT- TYPE
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SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"Thi s object counts the nunmber of LinkSummaryAck nessages
that have been received on this control channel."
;.= { InmpControl Channel PerfEntry 39 }

| mpCclLi nkSummar yAckSent OBJECT- TYPE

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

"This object counts the nunmber of LinkSummaryAck nessages
that have been sent on this control channel."
::= { I mpControl Channel PerfEntry 40 }

| mpCcLi nkSunmmar yNackRecei ved OBJECT- TYPE

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

"This object counts the nunmber of LinkSummaryNack nmessages
that have been received on this control channel."
;.= { I nmpControl Channel PerfEntry 41 }

| mpCclLi nkSummar yNackSent OBJECT- TYPE

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

"This object counts the nunber of LinkSumraryNack nmessages
that have been sent on this control channel."
::= { InmpControl Channel PerfEntry 42 }

| npCcChannel St at usRecei ved OBJECT- TYPE

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

"Thi s object counts the nunmber of Channel Status nmessages
that have been received on this control channel."
;.= { I nmpControl Channel PerfEntry 43 }

| mpCcChannel St at usSent OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current

Dubuc, et al. St andards Track [ Page 34]



RFC 4631 LMP-M B Modul e Sept ember 2006

DESCRI PTI ON
"This object counts the nunber of Channel Status messages
that have been sent on this control channel."

::= { I mpControl Channel PerfEntry 44 }

| npCcChannel St at usRetransmit OBJECT- TYPE

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

"Thi s object counts the nunmber of Channel Status nmessages
that have been retransmtted on this control channel."
;.= { I nmpControl Channel PerfEntry 45 }

I mpCcChannel St at usAckRecei ved OBJECT- TYPE

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

"This object counts the number of Channel StatusAck nessages
that have been received on this control channel."
::= { InmpControl Channel PerfEntry 46 }

| npCcChannel St at usAckSent OBJECT- TYPE

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

"This object counts the nunmber of Channel Status nmessages
that have been sent on this control channel."
;.= { I nmpControl Channel PerfEntry 47 }

I mpCcChannel St at usReqRecei ved OBJECT- TYPE

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

"Thi s object counts the nunmber of Channel StatusRequest nessages
that have been received on this control channel."
::= { InmpControl Channel PerfEntry 48 }

| npCcChannel St at usReqSent OBJECT- TYPE

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

"This object counts the nunmber of Channel StatusRequest messages
that have been sent on this control channel."
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;.= { I nmpControl Channel PerfEntry 49 }

| mpCcChannel St at usReqRet ransmt OBJECT- TYPE

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

"This object counts the nunmber of Channel StatusRequest nessages
that have been retransmitted on this control channel."
::= { I mpControl Channel PerfEntry 50 }

| mpCcChannel St at usRspRecei ved OBJECT- TYPE

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

"This object counts the nunmber of Channel St atusResponse nessages
that have been received on this control channel."
;.= { I nmpControl Channel PerfEntry 51 }

| mpCcChannel St at usRspSent OBJECT- TYPE

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

"This object counts the nunber of Channel StatusResponse nessages
that have been sent on this control channel."
::= { I nmpControl Channel PerfEntry 52 }

| mpCcCount er Di sconti nuityTi me OBJECT- TYPE

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

"The val ue of sysUpTime on the nmpbst recent occasion at which
one or nore of this control channel’s counters suffered a

di scontinuity. The relevant counters are the specific

i nstances associated with this control channel of any
Count er 32 obj ect contained in the | npControl Channel Perf Tabl e.
If no such discontinuities have occurred since the |last re-
initialization of the |ocal managenent subsystem then this
obj ect contains a zero value."

;.= { I nmpControl Channel PerfEntry 53 }

-- End of | npControl Channel Perf Tabl e

-- LWMP TE Link Table
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| npTeLi nkTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LnpTelLi nkEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table specifies the LMP-specific TE |ink information.
Overall TE link information is kept in three separate tabl es:
i fTable for interface-specific information, |npTeLinkTable
for LMP specific information, and teLinkTable for generic
TE link information. iflndex is the comon index to al
tables.”
c:={ Inpojects 12 }

| mpTeLi nkEntry OBJECT- TYPE

SYNTAX LmpTeLi nkEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"An entry in this table exists for each ifEntry with an
i f Type of teLink(200) that is managed by LMP. An ifEntry with
an iflndex rmust exist before the corresponding | npTeLi nkEntry is
created. If a TEIlink entry in the ifTable is destroyed, then
so is the corresponding entry in the | npTeLi nkTable. The
adm nistrative status value is controlled fromthe ifEntry.
Setting the administrative status to testing pronmpts LMP to
start link verification on the TE Iink. Information about the
TE link that is not LMP specific is contained in the
teLi nkTabl e of the TE-LINK-STD-M B M B nodul e. "
| NDEX { iflndex }
;.= { I npTeLinkTable 1 }

LmpTeLi nkEntry ::= SEQUENCE ({
| mpTeLi nkNbr Renot eNodel d  LnpNodel d,
| mpTeLi nkVerification Trut hVal ue,
| mpTeLi nkFaul t Managenent  Trut hVal ue,
| mpTeLi nkDwdm Tr ut hval ue,
| mpTeLi nkOper St at us | NTEGER
| mpTeLi nkRowSt at us RowSt at us,
| mpTeLi nkSt or ageType St or ageType
}
| npTeLi nkNbr Renot eNodel d OBJECT- TYPE
SYNTAX LnmpNodel d
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This is the Node ID of the TE Iink renote node. This value
may be | earned during the control channel paraneter negotiation
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phase (in the Config nmessage). Node ID is an address whose
type nust be | Pv4."
::= { I npTeLi nkEntry 1 }

| mpTeLi nkVeri ficati on OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"Thi s object indicates whether the LMP link verification
procedure is enabled for this TE link."
REFERENCE
"Li nk Managenent Protocol, RFC 4204."
::= { I npTeLi nkEntry 2 }

| mpTeLi nkFaul t Managenment OBJECT- TYPE

SYNTAX Tr ut hVval ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"Thi s object indicates whether the LMP fault managenent procedure
is enabled on this TE link."
REFERENCE
"Li nk Managenent Protocol, RFC 4204."
;.= { I nmpTeLi nkEntry 3 }

| npTeLi nkDwdm OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"Thi s object indicates whether the LMP DWDM procedure is enabl ed
on this TE link."
REFERENCE
"Li nk Managenent Protocol (LMP) for Dense Wavel ength Divi sion
Mul tiplexing (DAWDM) Optical Line Systems, RFC 4209."
;.= { I npTeLi nkEntry 4 }

| mpTeLi nkOper St at us OBJECT- TYPE
SYNTAX | NTEGER {
up(1l), down(2), testing(3), init(4), degraded(5)

MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The actual operational status of this TE link. The status
is set to testing when the TE link is perform ng |ink
verification. A degraded state indicates that there is
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no active control channel between the pair of nodes that
formthe endpoints of the TE link, but that at |east one
dat a-bearing link on the TE link is allocated."

::={ I nmpTeLi nkEntry 5 }

| npTeLi nkRowsSt at us OBJECT- TYPE

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

"This variable is used to create, nodify, and/or
delete arowin this table. None of the witable objects
in arow can be changed if the status is active(l).
Al'l read-create objects nust have valid and consi stent
val ues before the row can be activated."
::={ I nmpTeLi nkEntry 6 }

| npTeLi nkSt or ageType OBJECT- TYPE

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

"The storage type for this conceptual row in the
| npTeLi nkTabl e. Conceptual rows having the val ue
"permanent’ need not allow wite-access to any
col umar object in the row"
DEFVAL { nonVol atile }
::={ I nmpTeLi nkEntry 7 }

-- End of | npTeLi nkTabl e

| mpd@ obal Li nkVerificationlnterval OBJECT- TYPE

SYNTAX Unsi gned32
UNI TS "mlliseconds"
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"This object indicates how often the link verification
procedure is executed. The interval is in mlliseconds.

A value of 0 is used to indicate that the |ink
verification procedure should not be executed. The
interval specified in this object should be | arge enough
to allow the verification procedure to be conpleted
before the start of the next interval.
| mpl ement ati ons shoul d save the value of this object in
persistent menory so that it survives restarts or reboot."
c:={ Inpojects 13 }
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-- LMP Link Verification Table

| mpLi nkVerificationTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LnpLinkVerificationEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table specifies TE link informati on associated with the
LMP verification procedure."”
i={ Inpojects 14 }

| mpLi nkVerificationEntry OBJECT- TYPE

SYNTAX LnmpLi nkVerificati onEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table is created by an LMP-enabl ed device for
every TE link that supports the LMP verification

procedure."
| NDEX { iflndex }
::= { InpLinkVerificationTable 1 }
LnmpLi nkVerificationEntry ::= SEQUENCE {
| mpLi nkVeri fylnterval Lnpl nt er val
| mpLi nkVeri f yDeadl nt er val Lnpl nt er val
| mpLi nkVeri fyTransport Mechani sm BI TS,
I mpLi nkVerifyAllLi nks Tr ut hVal ue
| mpLi nkVeri fyTransm ssi onRat e Unsi gned32,
I mpLi nkVeri f yWavel engt h Unsi gned32,
I mpLi nkVeri f yRowSt at us Rowst at us,
| mpLi nkVeri fySt orageType St or ageType
}
I mpLi nkVerifyl nterval OBJECT- TYPE
SYNTAX Lnpl nterva
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This object specifies the Verifylnterval paraneter used
inthe LMP link verification process. It indicates the
interval at which the Test messages are sent.”
REFERENCE

"Li nk Managenent Protocol, RFC 4204."
::={ InpLinkVerificationEntry 1 }

I mpLi nkVeri f yDeadl nt erval OBJECT- TYPE

SYNTAX Lnmpl nt erva
MAX- ACCESS read-create
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STATUS current
DESCRI PTI ON
"Thi s object specifies the VerifyDeadl nterval paraneter used
in the verification of the physical connectivity of data-

bearing links. It specifies the observation period used to
detect a Test nessage at the renote node."
REFERENCE

"Li nk Managenent Protocol, RFC 4204."
::= { InpLinkVerificationEntry 2 }

| mpLi nkVeri fyTransport Mechani sm OBJECT- TYPE
SYNTAX BI TS {
-- Al encoding types:
payl oad(0),
-- SONET/ SDH encodi ng type:
dccSecti onOver headByt es( 1),
dccLi neOver headByt es(2),

j OTrace(3),
j 1Trace(4),
j 2Trace(5)
}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This defines the transport nechanismfor the Test nessages. The
scope of this bit nmask is restricted to each |ink encodi ng
type. The local node will set the bits corresponding to the
various nechanisns it can support for transmtting LMP Test
nmessages. The receiver chooses the appropriate mechanismin the
Begi nVeri fyAck nessage."
REFERENCE
"Li nk Management Protocol, RFC 4204
Synchronous Optical Network (SONET)/Synchronous Digita
Hi erarchy (SDH) Encoding for Link Management Protocol (LMP)
Test Messages, RFC 4207."
;.= { InmpLinkVerificationEntry 3 }

| mpLi nkVerifyAllLi nks OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"A value of true(l) for this object indicates that the
verification process checks all unallocated |inks; otherwi se,
only the new ports or component |inks that have been added to
this TE link are verified."

::={ InmpLinkVerificationEntry 4 }
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I mpLi nkVeri fyTransm ssi onRate OBJECT- TYPE

SYNTAX Unsi gned32

UNI TS "bytes per second"

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This is the transmission rate of the data |ink over which
the Test nessages will be transnitted and is expressed in
bytes per second."

REFERENCE

"Li nk Managenent Protocol, RFC 4204."
;.= { ImpLinkVerificationEntry 5 }

| mpLi nkVeri f yWavel engt h OBJECT- TYPE

SYNTAX Unsi gned32
UNI TS "nanonet er s"
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This value corresponds to the wavel ength at
whi ch the Test messages will be transnmitted and is
nmeasured in nanoneters (nm. |f each data-bearing |ink
corresponds to a separate wavel ength, then this value should
be set to 0."
REFERENCE

"Li nk Managenent Protocol, RFC 4204."
::= { InpLinkVerificationEntry 6 }

I mpLi nkVeri f yRowSt at us OBJECT- TYPE

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

"This variable is used to create, nodify, and/or
delete arowin this table. None of the witable objects
in arow can be changed if the status is active(l).
Al'l read-create objects nust have valid and consi stent
val ues before the row can be activated."
::= { InpLinkVerificationEntry 7 }

| mpLi nkVeri fySt orageType OBJECT- TYPE

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

"The storage type for this conceptual row in the
| mpLi nkVerificationTable. Conceptual rows having the val ue
"permanent’ need not allow wite-access to any
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in the row "

{ nonVol atile }

{ I'nmpLinkVerificationEntry 8 }

of | npLi nkVeri fi

cationTabl e

-- LWMP TE Link Performance Tabl e

| mpTeLi nkPer f Tabl e OBJECT- TYPE

SYNTAX
MAX- ACCESS
STATUS

DESCRI PTI ON

"This table specifies LMP TE link performance counters."

SEQUENCE OF LmpTeLi nkPerfEntry
not - accessi bl e
current

{ I'npCbjects 15 }

| npTeLi nkPerfEntry OBJECT- TYPE

SYNTAX
MAX- ACCESS
STATUS

DESCRI PTI ON
"An entry in this table is created by an LMP-enabl ed device for

every TE li nk.
to indicate pot
inthis table."

LnpTeLi nkPerfEntry
not - accessi bl e
current

| mpTeCount er Di scontinuityTinme is used

ential discontinuity for all counter objects

| NDEX { iflndex }
:= { | npTeLi nkPerfTable 1 }
LnpTeLi nkPerfEntry ::= SEQUENCE {
| npTel nCctets Count er 32,
| mpTeQut Cctets Count er 32,
| mpTeBegi nVeri f yRecei ved Count er 32,
| npTeBegi nVeri f ySent Count er 32,
| npTeBegi nVerifyRetransm t Count er 32,
| npTeBegi nVeri f yAckRecei ved Count er 32,
| npTeBegi nVeri f yAckSent Count er 32,
| mpTeBegi nVeri f yNackRecei ved Count er 32,
| mpTeBegi nVer i f yNackSent Count er 32,
| mpTeEndVeri f yRecei ved Count er 32,
| npTeEndVer i f ySent Count er 32,
| npTeEndVeri fyRetransm t Count er 32,
| npTeEndVeri f yAckRecei ved Count er 32,
| mpTeEndVeri f yAckSent Count er 32,

| npTeTest St at usSuccessRecei ved Count er 32,
| npTeTest St at usSuccessSent Count er 32,
| npTeTest St at usSuccessRetransnmt Count er 32,
| npTeTest St at usFai | ur eRecei ved Count er 32,
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| npTeTest St at usFai | ur eSent

| mpTeTest St at usFai | ureRetransmni t

| mpTeTest St at usAckRecei ved

| npTeTest St at usAckSent

| mpTeLi nkSummar yRecei ved

| npTeLi nkSummar y Sent

| mpTeLi nkSummar yRet ransm t

| mpTeLi nkSummar yAckRecei ved

| mpTeLi nkSunmar yAck Sent

| mpTeLi nkSummar yNackRecei ved
| mpTeLi nkSummar yNackSent

| npTeChannel St at usRecei ved

| npTeChannel St at usSent

| mpTeChannel St at usRet ransmi t

| mpTeChannel St at usAckRecei ved
| mpTeChannel St at usAckSent

| mpTeChannel St at usReqRecei ved
| npTeChannel St at usReqSent

| npTeChannel St at usReqRet ransm t

| mpTeChannel St at usRspRecei ved
| mpTeChannel St at usRspSent
| mpTeCount er Di sconti nui tyTi me

}

| npTel nCctets OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Count er 32,
Ti meSt anmp

Sept ember 2006

"The total nunber of LMP nessage octets received for

this TE link."

::= { I npTeLi nkPerfEntry 1 }

| mpTeQut Cct et s OBJECT- TYPE

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

"The total number of LMP nessage octets transmitted out

for this TE |ink."

::= { InpTeLi nkPerfEntry 2 }

| npTeBegi nVeri f yRecei ved OBJECT- TYPE

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

"This object counts the nunber of BeginVerify nessages that have
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been received for this TE link."
::= { I npTeLi nkPerfEntry 3 }

| npTeBegi nVeri fySent OBJECT- TYPE

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

"Thi s object counts the nunmber of BeginVerify nessages that have
been sent for this TE link."
::= { InpTeLi nkPerfEntry 4 }

| npTeBegi nVeri fyRetransmt OBJECT- TYPE

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

"This object counts the nunber of BeginVerify nessages that
have been retransmitted for this TE link."
::= { I npTeLi nkPerfEntry 5 }

| npTeBegi nVeri f yAckRecei ved OBJECT- TYPE

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

"Thi s object counts the nunber of BeginVerifyAck nessages that
have been received for this TE link."
::= { InpTeLi nkPerfEntry 6 }

| npTeBegi nVeri f yAckSent OBJECT- TYPE

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

"This object counts the nunber of Begi nVerifyAck nessages that
have been sent for this TE |ink."
::= { I npTeLi nkPerfEntry 7 }

| npTeBegi nVeri f yNackRecei ved OBJECT- TYPE

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

"Thi s object counts the nunmber of Begi nVerifyNack nmessages that
have been received for this TE link."
::= { InpTeLi nkPerfEntry 8 }
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| npTeBegi nVeri f yNackSent OBJECT- TYPE

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

"This object counts the nunber of Begi nVerifyNack nessages that
have been sent for this TE |ink."
::= { I npTeLi nkPerfEntry 9 }

| mpTeEndVeri f yRecei ved OBJECT- TYPE

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

"This object counts the nunmber of EndVerify messages that have
been received for this TE link."
::={ InmpTeLi nkPerfEntry 10 }

| npTeEndVeri f ySent OBJECT- TYPE

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

"This object counts the nunber of EndVerify messages that have
been sent for this TE link."
::= { I npTeLi nkPerfEntry 11 }

| mpTeEndVeri fyRetransnmit OBJECT- TYPE

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

"Thi s object counts the nunmber of EndVerify nessages that
have been retransnitted over this control channel."
::={ InpTeLi nkPerfEntry 12 }

| npTeEndVeri f yAckRecei ved OBJECT- TYPE

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

"This object counts the nunber of EndVerifyAck nessages that
have been received for this TE |ink."
::= { I npTeLi nkPerfEntry 13 }

| mpTeEndVeri f yAckSent OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
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STATUS current
DESCRI PTI ON
"Thi s object counts the number of EndVerifyAck messages that
have been sent for this TE link."
::={ InpTeLi nkPerfEntry 14 }

| npTeTest St at usSuccessRecei ved OBJECT- TYPE

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

"This object counts the nunber of TestStatusSuccess nmessages
that have been received for this TE link."
::= { I npTeLi nkPerfEntry 15 }

| npTeTest St at usSuccessSent OBJECT- TYPE

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

"This object counts the nunmber of TestStatusSuccess nmessages
that have been sent for this TE link."
::={ InmpTeLi nkPerfEntry 16 }

| npTeTest St at usSuccessRetransnmt OBJECT- TYPE

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

"This object counts the nunber of TestStatusSuccess nmessages
that have been retransmitted for this TE link."
::= { I npTeLi nkPerfEntry 17 }

| npTeTest St at usFai | ur eRecei ved OBJECT- TYPE

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

"This object counts the nunber of TestStatusFail ure nmessages
that have been received for this TE link."
::={ InpTeLi nkPerfEntry 18 }

| npTeTest St at usFai | ureSent OBJECT- TYPE

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

"This object counts the nunber of TestStatusFail ure nmessages
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t hat have been sent for this TE link."
::= { I npTeLi nkPerfEntry 19 }

| npTeTest St at usFai | ureRetransnmt OBJECT- TYPE

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

"Thi s object counts the nunber of TestStatusFail ure nmessages
that have been retransmitted on this TE |ink."
::={ InmpTeLi nkPerfEntry 20 }

| npTeTest St at usAckRecei ved OBJECT- TYPE

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

"This object counts the nunber of TestStatusAck nessages that
have been received for this TE |ink."
::= { I npTeLi nkPerfEntry 21 }

| npTeTest St at usAckSent OBJECT- TYPE

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

"Thi s object counts the number of TestStatusAck nessages that
have been sent for this TE link."
::={ InpTeLi nkPerfEntry 22 }

| mpTeLi nkSummar yRecei ved OBJECT- TYPE

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

"This object counts the nunber of LinkSummary nessages that
have been received for this TE |ink."
::= { I npTeLi nkPerfEntry 23 }

| mpTeLi nkSummar ySent OBJECT- TYPE

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

"This object counts the nunmber of LinkSummary nessages t hat
have been sent for this TE link."
::={ InpTeLi nkPerfEntry 24 }
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| mpTeLi nkSummaryRet ransm t OBJECT- TYPE

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

"This object counts the nunber of LinkSummary nessages that
have been retransmitted over this control channel."
::= { I npTeLi nkPerfEntry 25 }

| mpTeLi nkSummar yAckRecei ved OBJECT- TYPE

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

"Thi s object counts the nunmber of LinkSummaryAck nessages t hat
have been received for this TE link."
::={ InpTeLi nkPerfEntry 26 }

| mpTeLi nkSummar yAckSent OBJECT- TYPE

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

"This object counts the nunber of LinkSumaryAck nessages that
have been sent for this TE |ink."
::= { I npTeLi nkPerfEntry 27 }

| mpTeLi nkSummar yNackRecei ved OBJECT- TYPE

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

"Thi s object counts the number of LinkSumraryNack nmessages that
have been received for this TE link."
::={ InpTeLi nkPerfEntry 28 }

| mpTeLi nkSummar yNackSent OBJECT- TYPE

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

"This object counts the nunber of LinkSummaryNack nessages that
have been sent for this TE |ink."
::= { I npTeLi nkPerfEntry 29 }

| mpTeChannel St at usRecei ved OBJECT- TYPE

SYNTAX Count er 32
MAX- ACCESS read-only
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STATUS current

DESCRI PTI ON
"Thi s object counts the nunmber of Channel Status nessages that
have been received for this TE link."

::={ InmpTeLi nkPerfEntry 30 }

| mpTeChannel St at usSent OBJECT- TYPE

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

"This object counts the nunber of Channel Status nessages that
have been sent for this TE |ink."
::= { I npTeLi nkPerfEntry 31 }

| npTeChannel St at usRetransmt OBJECT- TYPE

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

"Thi s object counts the nunmber of Channel Status nessages that
have been retransnitted for this TE |ink."
::={ InmpTeLi nkPerfEntry 32 }

| npTeChannel St at usAckRecei ved OBJECT- TYPE

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

"This object counts the nunber of Channel StatusAck nessages
that have been received for this TE link."
::= { I npTeLi nkPerfEntry 33 }

| npTeChannel St at usAckSent OBJECT- TYPE

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

"Thi s object counts the nunmber of Channel Status nmessages
t hat have been sent for this TE link."
::={ InpTeLi nkPerfEntry 34 }

| npTeChannel St at usReqRecei ved OBJECT- TYPE

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

"This object counts the nunber of Channel StatusRequest nessages
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t hat have been received for this TE |ink."
::= { I npTeLi nkPerfEntry 35 }

| mpTeChannel St at usReqSent OBJECT- TYPE

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

"Thi s object counts the nunmber of Channel StatusRequest mnessages
t hat have been sent for this TE link."
::={ InpTeLi nkPerfEntry 36 }

| npTeChannel St at usReqRet ransmt OBJECT- TYPE

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

"This object counts the nunber of Channel StatusRequest nessages
that have been retransmitted for this TE link."
::= { I npTeLi nkPerfEntry 37 }

| mpTeChannel St at usRspRecei ved OBJECT- TYPE

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

"Thi s object counts the nunmber of Channel StatusResponse nessages
t hat have been received for this TE link."
::={ InmpTeLi nkPerfEntry 38 }

| npTeChannel St at usRspSent OBJECT- TYPE

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

"This object counts the nunber of Channel StatusResponse nessages
that have been sent for this TE link."
::= { I npTeLi nkPerfEntry 39 }

| mpTeCount er Di sconti nuityTi me OBJECT- TYPE

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

"The val ue of sysUpTime on the nmpbst recent occasion at which
one or nore of this TE link’s counters suffered a

di scontinuity. The relevant counters are the specific

i nstances associated with this TE |ink of any Counter32
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obj ect contained in the | npTeLi nkPerfTable. |If
no such discontinuities have occurred since the |last re-
initialization of the local managenent subsystem then this
obj ect contains a zero value."

::={ InmpTeLi nkPerfEntry 40 }

-- End of | mpTeLi nkPerf Tabl e

-- LMWP Data Link Table

| npDat aLi nkTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LnpDat aLi nkEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This table specifies the data-bearing |inks managed by the
LwP. "

c:={ Inpojects 16 }

| mpDat aLi nkEntry OBJECT- TYPE

SYNTAX LnmpDat aLi nkEnt ry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"An entry in this table exists for each ifEntry that represents
a data-bearing link. An ifEntry with an iflndex nust exi st
bef ore the correspondi ng | npDat aLi nkEntry i s created.
If an entry representing the data-bearing link is destroyed in
the ifTable, then so is the corresponding entry in the
| npDat aLi nkTabl e. The administrative status value is
controlled fromthe ifEntry. The index to this table is also
used to get information in the conmponentLinkTabl e
of the TE-LINK-STD-M B M B nodul e. "
| NDEX { iflndex }
::= { InpDataLinkTable 1 }

LmpDat aLi nkEntry ::= SEQUENCE {
| mpDat aLi nkType I NTEGER,
| rpDat aLi nkAddr essType | net Addr essType,
| rpDat aLi nkl pAddr | net Addr ess,
| npDat aLi nkRenot el pAddr ess | net Addr ess,
| npDat aLi nkRenotel f1d I nterfacel ndexOr Zer o,
| mpDat aLi nkEncodi ngType TeLi nkEncodi ngType,

| rpDat aLi nkAct i veQper St at us | NTEGER,

| npDat aLi nkPassi veOper St at us | NTEGER,

| mpDat aLi nkRowSt at us RowSt at us,

| npDat aLi nkSt or ageType St or ageType
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}
| mpDat aLi nkType OBJECT- TYPE
SYNTAX | NTEGER {
port(1),

conponent Li nk( 2)

}
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This attribute specifies whether this data-bearing link is
a port or a conmponent link. Conponent |inks are nultiplex
capabl e, whereas ports are not multiplex capable."
REFERENCE
"Li nk Management Protocol, RFC 4204."
::={ InpDataLinkEntry 1 }

| npDat aLi nkAddr essType OBJECT- TYPE

SYNTAX | net Addr essType

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This attribute specifies the data-bearing |link I P address
type. |If the data-bearing Iink is unnunbered, the address

type nust be set to unknown(O0)."
;2= { I npDataLi nkEntry 2 }

| rpDat aLi nkl pAddr OBJECT- TYPE

SYNTAX | net Addr ess
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The | ocal Internet address for numbered |inks. The type
of this address is determined by the val ue of
| rpDat aLi nkAddr essType obj ect .

For I Pv4 and | Pv6 nunbered links, this object represents
the local | P address associated with the data-bearing
link. For an unnunbered link, the |ocal address is
of type unknown, and this object is set to the zero-length
string; the iflndex object then identifies the
unnunbered address."

::= { InpDataLinkEntry 3 }

| rpDat aLi nkRenot el pAddr ess OBJECT- TYPE

SYNTAX | net Addr ess
MAX- ACCESS read-create
STATUS current
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DESCRI PTI ON
"The renote Internet address for nunbered data-bearing |inks.
The type of this address is determined by the
| rpDat aLi nkAddr essType obj ect .

For I Pv4 and |1 Pv6 nunbered links, this object represents the
renote | P address associated with the data-bearing link. For
an unnunbered link, the renote address is of type unknown,
and this object is set to the zero-length string; the

| mpDat aLi nkRenotel f1d object then identifies the unnunbered
addr ess.

This information is either configured nanually or
comuni cated by the renpte node during the Iink verification
procedure."

::={ InpDataLi nkEntry 4 }

| npDat aLi nkRenot el f1d OBJECT- TYPE

SYNTAX I nterfacel ndexOr Zer o
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"Interface identifier of the remote end point. This
information is either configured manual ly or
conmuni cated by the renpte node during the link verification
procedure."
::= { InpDataLi nkEntry 5 }

| rpDat aLi nkEncodi ngType OBJECT- TYPE

SYNTAX TeLi nkEncodi ngType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The encoding type of the data-bearing link."
REFERENCE

"CGeneralized MPLS Signaling Functional Description, RFC 3471."
::= { I npDataLinkEntry 6 }

| mpDat aLi nkAct i veQper St at us OBJECT- TYPE

SYNTAX | NTEGER {
upAl loc(1),
upFree(2),
down(3),
testing(4) }

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON

"The actual operational status of this data-bearing |ink
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(active FSM."
REFERENCE
"Li nk Management Protocol, RFC 4204."
::={ InpDataLi nkEntry 7 }

| npDat aLi nkPassi veQOper St at us OBJECT- TYPE
SYNTAX | NTEGER {
upAl I oc(1),
upFree(2),
down( 3),
psvTst (4) }
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"The actual operational status of this data-bearing |ink
(passive FSM."
REFERENCE
"Li nk Managenent Protocol, RFC 4204."
::= { InpDataLinkEntry 8 }

| mpDat aLi nkRowSt at us OBJECT- TYPE

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

"This variable is used to create, nodify, and/or
delete arowin this table. None of the witable objects
in a row can be changed if the status is active(l).
Al'l read-create objects nust have valid and consi stent
val ues before the row can be activated."

::= { InpDataLinkEntry 9 }

| mpDat aLi nkSt or ageType OBJECT- TYPE

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

"The storage type for this conceptual row in the
| rpDat aLi nkTabl e. Conceptual rows having the val ue
"permanent’ need not allow wite-access to any
col umar object in the row"”
DEFVAL { nonVol atile }
::={ I npDataLinkEntry 10 }

-- End of | npDataLi nkTabl e

-- LMP Data Link Performance Tabl e
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| npDat aLi nkPer f Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF LnpDat aLi nkPerfEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This table specifies the data-bearing |inks LMP performance
counters."

o= { Inpojects 17 }

| mpDat aLi nkPerf Entry OBJECT- TYPE

SYNTAX LnpDat aLi nkPerf Entry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"An entry in this table contains information about
the LMP performance counters for the data-bearing |inks.
| rpDat aLi nkDi scontinuityTine is used to indicate potenti al
di scontinuity for all counter objects in this table."
| NDEX { iflndex }
;2= { I npDat aLi nkPerfTable 1 }

LnpDat aLi nkPerfEntry ::= SEQUENCE ({
| npDat aLi nkTest Recei ved Count er 32,
| npDat aLi nkTest Sent Count er 32,

| npDat aLi nkAct i veTest Success Count er 32,
| npDat aLi nkActi veTest Fail ure Count er 32,
| rpDat aLi nkPassi veTest Success Count er 32,
| npDat aLi nkPassi veTest Fai l ure Count er 32,
| mpDat aLi nkDi sconti nuityTi ne Ti meSt anp

}
| npDat aLi nkTest Recei ved OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This object counts the nunber of Test nessages that have
been received on this data-bearing link."
::= { InpDataLi nkPerfEntry 1 }

| npDat aLi nkTest Sent OBJECT- TYPE

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

"Thi s object counts the nunmber of Test messages that have
been sent on this data-bearing link."
::= { I npDataLinkPerfEntry 2 }
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| npDat aLi nkAct i veTest Success OBJECT- TYPE

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

"This object counts the nunber of data-bearing link tests
that were successful on the active side of this data-
bearing link."

::= { I npDataLi nkPerfEntry 3 }

| mpDat aLi nkAct i veTest Fai | ure OBJECT- TYPE

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

"Thi s object counts the nunber of data-bearing link tests
that failed on the active side of this data-bearing link."
::= { I npDataLinkPerfEntry 4 }

| mpDat aLi nkPassi veTest Success OBJECT- TYPE

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

"This object counts the nunber of data-bearing link tests
that were successful on the passive side of this data-
bearing link."

::= { I npDataLinkPerfEntry 5 }

| npDat aLi nkPassi veTest Fai | ure OBJECT- TYPE

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

"This object counts the nunmber of data-bearing link tests
that failed on the passive side of this data-bearing Iink."
.= { I npDataLinkPerfEntry 6 }

| mpDat aLi nkDi sconti nui tyTi me OBJECT- TYPE

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

"The val ue of sysUpTinme on the npbst recent occasion at which
one or nore of this data-bearing |link’'s counters suffered

a discontinuity. The relevant counters are the specific

i nstances associated with this data-bearing |ink of any
Count er 32 object contained in the | nmpDatalLi nkPerfTable. |If
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no such discontinuities have occurred since the last re-
initialization of the |Iocal managenent subsystem then this
obj ect contains a zero value."

::= { I npDataLinkPerfEntry 7 }

-- End of | npDat aLi nkPerf Tabl e

-- Notification Configuration

I mpNot i fi cati onMaxRat e OBJECT- TYPE

SYNTAX Unsi gned32
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"The LMP notification rate depends on the size of the network,
the type of links, the network configuration, the
reliability of the network, etc.

When this M B was designed, care was taken to mininize the
anmount of notifications generated for LMP purposes. Werever
possi bl e, notifications are state driven, neaning that the
notifications are sent only when the system changes state.

The only notifications that are repeated and that could cause a
problem as far as congestion is concerned are the ones
associated with data link verification

W thout any considerations to handling of these

notifications, a problemmy arise if the nunber of data

links is high. Since the data |link verification notifications
can happen only once per data link per link verification
interval, the notification rate should be sustainable if one
chooses an appropriate link verification interval for a given
networ k configuration. For instance, a network of 100 nodes
with 5 links of 128 wavel engths each and a link verification
of 1 mnute, where no nore than 10% of the links failed at any
given tinme, would have 1 notification per second sent from
each node, or 100 notifications per second for the whole
network. The rest of the notifications are negligible
conpared to this numnber.

To alleviate the congestion problem the

| npNot i ficati onMaxRate object can be used to inplenent a
throttling nechanism It is also possible to enabl e/disable
certain type of notifications.

Thi s variabl e i ndi cates the maxi num nunber of

notifications issued per minute. If events occur
nore rapidly, the inplenentation may sinply fail to
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emit these notifications during that period or may

gueue themuntil an appropriate tinme. A value of 0

nmeans that no throttling is applied and events may be

notified at the rate at which they occur

| mpl ement ati ons shoul d save the value of this object in

persistent nmenory so that it survives restarts or reboot."
c:={ Inpojects 18 }

| mpLi nkPropertyNotificati onsEnabl ed OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

“I'f this object is true(l), then it enables the

generation of | npTeLi nkPropertyM smat ch

and | npDat aLi nkPropertyM smat ch notifi cati ons;

ot herwi se, these notifications are not emtted.

| mpl ement ati ons shoul d save the value of this object in

persistent nmenory so that it survives restarts or reboot."
DEFVAL { false}
i={ Inpojects 19 }

| mpUnpr ot ect edNot i fi cati onsEnabl ed OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"If this object is true(l), then it enables the
generation of | npUnprotected notifications;
ot herwi se, these notifications are not emtted.
| mpl ement ati ons shoul d save the value of this object in
persistent nmenory so that it survives restarts or reboot."
DEFVAL { false }
:={ Inpojects 20 }

| mpCcUpDownNot i fi cati onsEnabl ed OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"If this object is true(1l), then it enables the generation of
| mpCont r ol Channel Up and | npControl Channel Down noti ficati ons;
ot herwi se, these notifications are not emtted.
| npl enent ati ons shoul d save the value of this object in
persistent menory so that it survives restarts or reboot."

DEFVAL { false }
i={ InpQojects 21 }
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| mpTeLi nkNoti fi cati onsEnabl ed OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"I'f this object is true(l), then it enables the
generation of | npTelLi nkDegraded and | npTeLi nkNot Degr aded
notifications; otherwi se, these notifications are not enmitted.
| npl enent ati ons shoul d save the value of this object in
persistent menory so that it survives restarts or reboot."
DEFVAL { false }
c:={ Inpojects 22 }

| mpDat aLi nkNot i fi cati onsEnabl ed OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON

"I'f this object is true(l), then it enables the
generation of | npDatalLinkVerificationFailure
notification; otherw se, these notifications are not enitted.
| mpl ement ati ons shoul d save the value of this object in
persistent menory so that it survives restarts or reboot."
DEFVAL { false }
c:={ Inpojects 23 }

-- Notifications
-- Link Property Msnatch Notifications

| mpTeLi nkPropertyM smat ch NOTI FI CATI ON- TYPE

OBJECTS { teLinkRenot el pAddr,
t eLi nkl ncom nglfld }

STATUS current

DESCRI PTI ON

"This notification is generated when a TE |link property
m smatch is detected on the node. The received renote TE |ink
ID of the misconfigured TE link is represented by either
t eLi nkRenot el pAddr or teLinklnconmi nglfld, depending on whet her
the TE link is numbered or unnunbered. This notification
shoul d not be sent unless | npLinkPropertyNotificati onsEnabl ed
is true(l). It is recomended that this notification be
reported only the first tine a nmismatch is detected.
O herwi se, for a given TE link, this notification can occur
no nmore than once per verification interva
(1 mpd obal Li nkVerificationlnterval)."
.= { InmpNotifications 1 }
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| npDat aLi nkPropertyM snmat ch NOTI FI CATI ON- TYPE

OBJECTS { I npDat aLi nkType, | npDatalLi nkRenotelfld }
STATUS current
DESCRI PTI ON

"This notification is generated when a data-bearing |ink
property msmatch is detected on the node. | npDataLinkType
is used to identify the local identifiers associated with
the data link. (The data link interface index can be used
to determine the TE link interface index, as this
rel ationship is captured in the interface stack table.)

The renote entity interface IDis the renote entity

interface ID received in the LinkSunmary nessage.

This notification should not be sent unless

| mpLi nkPropertyNotificationsEnabled is true(l). It is

reconmended that this notification be reported only the

first tine a msmatch is detected. Oherw se, for a given

data link, this notification can occur no nore than once

per verification interval (Inpd obalLinkVerificationlnterval)."
o= { InmpNotifications 2 }

-- Nei ghbor Notification

| mpUnpr ot ect ed NOTI FI CATI ON- TYPE

OBJECTS { I npCcNbr Nodel d }
STATUS current
DESCRI PTI ON

"This notification is generated when there is nore than one
control channel between LMP nei ghbors and the | ast redundant
control channel has failed. |If the remaining operationa
control channel fails, then there will be no nore contro
channel s between the pair of nodes and all the TE links
between the pair of nodes, will go to degraded state. This
notification should not be sent unless
| mpUnpr ot ect edNoti fi cati onsEnabled is set to true(l)."

::={ InmpNotifications 3}

-- Control Channel Notifications

I mpCont r ol Channel Up NOTI FI CATI ON- TYPE

OBJECTS { I npCcAdm nSt atus, | npCcQper Status }
STATUS current
DESCRI PTI ON

"This notification is generated when a contro
channel transitions to the up operational state. This
notification should not be sent unless
| mpCcUpDownNot i fi cati onsEnabled is true(l1)."
::={ InpNotifications 4 }
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| mpCont r ol Channel Down NOTI FI CATI ON- TYPE

OBJECTS { I npCcAdmi nStatus, |npCcQperStatus }
STATUS current
DESCRI PTI ON

"This notification is generated when a control channe
transitions out of the up operational state. This
notification should not be sent unless
| mpCcUpDownNot i ficationsEnabled is true(l)."

::={ InpNotifications 5}

-- TE Link Notification

| mpTeLi nkDegr aded NOTI FI CATI ON- TYPE

OBJECTS { I npTeLi nkOper St at us }
STATUS current
DESCRI PTI ON

"This notification is generated when a | npTelLi nkOper St at us
object for a TE link enters the degraded state. This
notification should not be sent unless
| mpTeLi nkNoti ficationsEnabled is true(1)."

::={ InpNotifications 6 }

| mpTeLi nkNot Degr aded NOTI FI CATI ON- TYPE

OBJECTS { | npTeLi nkOper St at us }
STATUS current
DESCRI PTI ON

"This notification is generated when a | npTelLi nkOper St at us
object for a TE link | eaves the degraded state. This
notification should not be sent unless
| mpTeLi nkNoti fi cati onsEnabled is true(1)."

o= { ImpNotifications 7 }

-- Data-bearing Link Notification

| npDat aLi nkVerificati onFail ure NOTI FI CATI ON- TYPE

OBJECTS { | npDat aLi nkAct i veQper St at us,

| npDat aLi nkPassi veQOper St at us }
STATUS current
DESCRI PTI ON

"This notification is generated when a data-bearing

2006

link verification fails. This notification should not be sent
unl ess | npDat aLi nkNoti fi cati onsEnabled is true(l). For a given

data link, this notification can occur no nore than once per
verification interval (Inmpd obalLinkVerificationlnterval)."

2= { InpNotifications 8 }

-- BEnd of notifications
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-- Modul e conpli ance

I mpConpl i ances
OBJECT | DENTI FI ER : :

{ I npConformance 1 }

| mpGr oups

OBJECT I DENTIFIER ::= { | npConfornance 2 }

I mpModul eFul | Conpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"Conpl i ance statenent for agents that support the
configuration and nonitoring of LMP MB."
MODULE -- this nodul e

MANDATCORY- GROUPS { | mpNodeGr oup,
| mpCont r ol Channel Gr oup,
| mpLi nkPropertyCorrel ati onG oup,
| mpPer f Gr oup,
| mpTeLi nkG oup,
| mpDat aLi nkGroup }

GROUP | npCcl sNot | nt er f aceG oup
DESCRI PTI ON
"This group is nandatory for devices that support
control channels that are not interfaces, in addition to
[ mpCont r ol Channel G oup. The follow ng constraint applies:
I mpCcl sl f nust at | east be read-only, returning false(2)."
GROUP | npCcl sl nt er f aceG oup
DESCRI PTI ON
"This group is nandatory for devices that support
control channels that are interfaces, in addition to
| mpCont r ol Channel G oup. The foll owi ng constraint applies:
| mpCcl sl f nust at | east be read-only, returning true(l)."

GROUP | npLi nkVerificati onG oup
DESCRI PTI ON
"This group is nandatory for devices that support
the link verification procedure."
GROUP | npNoti ficati onG oup
DESCRI PTI ON
"This group is optional."
-- | npNbr Tabl e

OBJECT | npNbr RowSt at us
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SYNTAX RowSt atus { active(1l), notlnService(2) }
WRI TE- SYNTAX RowSt atus { active(1l), notlnService(2),
creat eAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for not Ready(3) and createAndWait(5) is
not required."

-- I mpCont rol Channel Tabl e

OBJECT | mpCcRenot eAddr essType
SYNTAX | NTEGER { unknown(O0), ipv4(1l), ipv6(2) }
DESCRI PTI ON

"Only ipv4(1l) and ipv6(2) address types need to be
supported for non-point-to-point configurations."

OBJECT | mpCcRenot el pAddr
SYNTAX | net Addr ess (Sl ZE(O| 4| 16))
DESCRI PTI ON
"The size of the | P address depends on the address type."
OBJECT | mpCcRowst at us
SYNTAX RowSt atus { active(1l), notlnService(2) }

VRl TE- SYNTAX RowSt atus { active(1l), notlnService(2),
creat eAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for not Ready(3) and createAndWait(5) is
not required."

OBJECT | mpCcOper St at us
SYNTAX | NTEGER { up(1), down(2) }
DESCRI PTI ON

"A val ue of configSnd(3), configRcv(4), active(5), or
goi ngbown(6) need not be supported.”

-- | npTeLi nkTabl e

OBJECT | mpTeLi nkOper St at us
SYNTAX I NTEGER { up(1), down(2), degraded(5) }
DESCRI PTI ON

"The testing(3) and init(4) state need not be supported.”
OBJECT | mpTeLi nkRowsSt at us
SYNTAX RowSt atus { active(1l), notlnService(2) }

WRI TE- SYNTAX RowSt atus { active(1l), notlnService(2),
creat eAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for not Ready(3) and createAndWait(5) is
not required."
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-- | npDat aLi nkTabl e

OBJECT | mpDat aLi nkAct i veQper St at us
SYNTAX | NTEGER { upAlloc(1), upFree(2), down(3) }
DESCRI PTI ON

"A value of testing(4) need not be supported.”
OBJECT | npDat aLi nkPassi veOper St at us
SYNTAX | NTEGER { upAlloc(l), upFree(2), down(3) }
DESCRI PTI ON

"A val ue of psvTst(4) need not be supported.”
OBJECT | npDat aLi nkRowSt at us
SYNTAX RowSt atus { active(1l), notlnService(2) }

WRI TE- SYNTAX RowSt atus { active(1l), notlnService(2),
creat eAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for not Ready(3) and createAndWait(5) is
not required."

::= { I npConpliances 1}

| mpModul eReadOnl yConpl i ance MODULE- COVMPLI ANCE
STATUS current
DESCRI PTI ON
"Conpl i ance statenent for agents that support the
noni toring of the LMP MB."
MODULE -- this nodul e

-- The mandatory groups have to be inpl enented

-- by all LMP-enabl ed devices. However, they nay all be supported
-- as read-only objects in the case where nmanual

-- configuration is not supported.

MANDATCORY- GROUPS { | mpNodeGr oup,
| mpCont r ol Channel G oup,
| mpLi nkPropertyCorrel ati onG oup,
| mpPer f Gr oup,
| mpTeLi nkG oup,
| mpDat aLi nkGroup }

GROUP | npCcl sNot | nt er f aceG oup
DESCRI PTI ON
"This group is nandatory for devices that support
control channels that are not interfaces, in addition to
[ mpCont r ol Channel G oup. The follow ng constraint applies:
I mpCcl sl f nust at | east be read-only, returning false(2)."

GROUP | npCcl sl nt erfaceG oup
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DESCRI PTI ON
"This group is nandatory for devices that support
control channels that are interfaces, in addition to
| mpCont r ol Channel G oup. The foll owi ng constraint applies:
| mpCcl sl f nust at | east be read-only, returning true(l)."

GROUP | npLi nkVeri ficati onG oup

DESCRI PTI ON
"This group is nmandatory for devices that support
the link verification procedure."

GROUP | npNoti ficati onG oup
DESCRI PTI ON
"This group is optional."

-- Scal ars
OBJECT | npAdm nSt at us
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT | mpG obal Li nkVeri ficationl nterval
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpCcHel | ol nt erval Def aul t
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpCcHel | ol nterval DefaultM n
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpCcHel | ol nt erval Def aul t Max
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT | npCcHel | oDeadl nt er val Def aul t
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT | npCcHel | oDeadl nt erval Defaul t M n
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M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”

OBJECT | mpCcHel | oDeadl nt er val Def aul t Max
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpNot i fi cati onMaxRat e
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
-- | npNbr Tabl e
OBJECT | mpNbr Ret ransni t | nt er val
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpNbr Ret ryLi m t
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpNbr Ret ransmitDel ta
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpNbr Rowst at us
SYNTAX Rowst atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required, and active(l) is the
only status that needs to be supported.™

OBJECT | mpNbr St or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

-- | mpCont rol Channel Tabl e

OBJECT I mpCcUnder | yi ngl f I ndex
M N- ACCESS read-only
DESCRI PTI ON
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"Wite access is not required."

OBJECT | mpCcl sl f
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpCcNor Nodel d
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT | npCcRenot eAddr essType
SYNTAX | NTEGER { unknown(0), ipv4(1), ipv6(2) }
M N- ACCESS read-only
DESCRI PTI ON

"Only ipv4(1l) and ipv6(2) address types need to be
supported for non-point-to-point configurations."

OBJECT | mpCcRenot el pAddr
SYNTAX | net Addr ess (Sl ZE(O| 4| 16))
M N- ACCESS read-only
DESCRI PTI ON

"The size of the I P address depends on the address type."
OBJECT | mpCcSet upRol e
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT | mpCcAut henti cati on
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT | mpCcHel I ol nterval M n
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT | mpCcHel | ol nt er val Max
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpCcHel | oDeadl nterval M n
M N- ACCESS read-only
DESCRI PTI ON
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"Wite access is not required."

OBJECT | mpCcHel | oDeadl nt er val Max
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT | mpCcRowst at us
SYNTAX Rowst atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required, and active(l) is the
only status that needs to be supported.™

OBJECT | mpCcOper St at us
SYNTAX | NTEGER { up(1), down(2) }
DESCRI PTI ON

"A val ue of configSnd(3), configRcv(4), active(5), or
goi ngDown(6) need not be supported.”

OBJECT | mpCcSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

-- I mpLinkVerificationTabl e

OBJECT | mpLi nkVeri fylnterval
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpLi nkVeri f yDeadl nt er val
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT | mpLi nkVerifyAll Li nks
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

-- | npTeLi nkTabl e

OBJECT | mpTeLi nkNbr Renot eNodel d
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required if the link verification

Dubuc, et al. St andards Track [ Page 69]



RFC 4631 LMP-M B Modul e Sept ember 2006

procedure is enabled."

OBJECT | mpTeLi nkVerification
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required."
OBJECT | mpTeLi nkFaul t Managenent
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”
OBJECT | mpTeLi nkDwdm
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”
OBJECT | npTeLi nkQOper St at us
SYNTAX I NTEGER { up(1), down(2), degraded(5) }
DESCRI PTI ON
"The testing(3) and init(4) state need not be supported.”
OBJECT | mpTeLi nkRowsSt at us
SYNTAX RowSt atus { active(l) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required, and active(l) is the
only status that needs to be supported.™

OBJECT | mpTeLi nkSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

-- | npTeLi nkVerificationTabl e

OBJECT | mpLi nkVeri fyTransm ssi onRat e
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT | mpLi nkVeri f yWavel engt h
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT I mpLi nkVer i f yRowSt at us
SYNTAX RowSt atus { active(l) }
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M N- ACCESS read-only

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

OBJECT | mpLi nkVeri fySt orageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

-- | npDat aLi nkTabl e

OBJECT | npDat aLi nkAddr essType

SYNTAX | NTEGER { unknown(0), ipv4(1), ipv6(2) }
M N- ACCESS read-only

DESCRI PTI ON

"Only ipv4(1l) and ipv6(2) address types need to be
supported for nunbered links. For unnunmbered |inks, the
unknown(0) address type needs to be supported.”

OBJECT | mpDat aLi nkl pAddr

SYNTAX | net Addr ess (Sl ZE(O| 4| 16))
M N- ACCESS read-only

DESCRI PTI ON

"The size of the data-bearing link | P address depends on
the type of data-bearing link. Data-bearing link IP
address size is zero if the link is unnunbered, four if
the link IP address is IPv4, and sixteen if the link IP
address is IPv6."

OBJECT | npDat aLi nkRenot el pAddr ess
SYNTAX | net Addr ess (Sl ZE(O| 4] 16))
M N- ACCESS read-only

DESCRI PTI ON

"Wite access is not required if the link verification
procedure is enabled."

OBJECT | mpDat aLi nkRemotel fId
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required if the link verification
procedure is enabled."

OBJECT | npDat aLi nkEncodi ngType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
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OBJECT | npDat aLi nkAct i veQper St at us
SYNTAX | NTEGER { upAlloc(1l), upFree(2), down(3) }
DESCRI PTI ON

"A value of testing(4) need not be supported.”
OBJECT | npDat aLi nkPassi veOper St at us
SYNTAX | NTEGER { upAlloc(1), upFree(2), down(3) }
DESCRI PTI ON

"“A val ue of psvTst(4) need not be supported.”
OBJECT | mpDat aLi nkRowSt at us
SYNTAX RowSt atus { active(l) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required, and active(l) is the
only status that needs to be supported.™

OBJECT | npDat aLi nkSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
::={ InmpConpliances 2 }
-- Units of confornmance

| mpNodeG oup OBJECT- GROUP
OBJECTS { | npAdmi nSt at us,

| mpQOper St at us,
| mpNbr Adni nSt at us,
| mpNbr Qper St at us,
| mpNbr RowSt at us,
| mpNbr St or ageType,
| mpUnpr ot ect edNot i fi cati onsEnabl ed,
| mpNot i fi cati onvaxRat e

}

STATUS current

DESCRI PTI ON
"Col l ection of objects that represent LMP node
configuration."

:={ ImpGoups 1}

| mpCont r ol Channel G- oup OBJECT- GROUP
OBJECTS {
| mpNbr Ret ransmi t I nterval,
| mpNbr Ret ryLim t,
| mpNbr Ret ransni t Del t a,
| mpNbr Adni nSt at us,
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| mpNbr Qper St at us,

| mpNbr RowSt at us,

| mpNbr St or ageType,

| mpCcHel | ol nt erval Def aul t,

| mpCcHel | ol nt erval Defaul t M n,

| npCcHel | ol nt erval Def aul t Max,

| npCcHel | oDeadl nt er val Def aul t,

| mpCcHel | oDeadl nt er val Def aul t M n,
| mpCcHel | oDeadl nt er val Def aul t Max,
| mpCcNor Nodel d,

| mpCcRenot el d,

| npCcRenpt eAddr essType,

| npCcRenot el pAddr,

| mpCcSet upRol e,

| mpCcAut henti cati on,

| mpCcHel | ol nterval,

| mpCcHel | ol nt erval M n,

| npCcHel | ol nt erval Max,

| mpCcHel | ol nt erval Negoti at ed,

| mpCcHel | oDeadl nt erval ,

| mpCcHel | oDeadl nterval M n,

| npCcHel | oDeadl nt er val Max,

| mpCcHel | oDeadl nt er val Negot i at ed,
| mpCcOper St at us,

| mpCcRowst at us,

| mpCcSt or ageType,

| mpCcUpDownNot i fi cati onsEnabl ed

}
STATUS current
DESCRI PTI ON

"Cbjects that can be used to configure LMP interface."
o= { ImpGoups 2}

| mpCcl sl nterfaceG oup OBIJECT- GROUP
OBJECTS { | npCclslf }
STATUS current
DESCRI PTI ON
"Cbjects that can be used to configure control channels
that are interfaces.”
:={ ImpGoups 3}

| mpCcl sNot I nt erfaceG oup OBJECT- GROUP
OBJECTS { | mpCcUnder | yi ngl f | ndex,
| mpCcl sl f,
| mpCclLast Change,
| mpCcAdm nSt at us

}
STATUS current
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DESCRI PTI ON
"Cbjects that can be used to configure control channels
that are not interfaces."

:={ ImpGoups 4}

| mpLi nkPropertyCorrel ati onG oup OBJECT- GROUP
OBJECTS { | mpLi nkPropertyNotificati onsEnabl ed }
STATUS current
DESCRI PTI ON
"Col | ection of objects used to configure the |ink
property correl ation procedure.”
:={ ImpGoups 5 }

| mpLi nkVerificati onG oup OBJECT- GROUP
OBJECTS { | nmpd obal Li nkVerificationlnterval,
| mpLi nkVerifylnterval,
| mpLi nkVeri f yDeadl nt erval ,
| mpLi nkVeri fyTransport Mechani sm
| mpLi nkVeri fyAl |l Li nks,
| mpLi nkVeri f yTransmi ssi onRat e,
| mpLi nkVeri f yWavel engt h,
I mpLi nkVeri f yRowSt at us,
| mpLi nkVeri fySt or ageType,
| npDat aLi nkNot i fi cati onsEnabl ed

}

STATUS current

DESCRI PTI ON
"Col l ection of objects that represent the |ink
verification procedure configuration."

:={ ImpGoups 6 }

| mpPer f G oup OBJECT- GROUP

OBJECTS { | npCclnCctets,
| mpCcl nDi scar ds,
| mpCcl nErrors,
| mpCcQut Cct et s,
| mpCcQut Di scards,
| mpCcQut Errors,
| mpCcConfi gRecei ved,
| mpCcConfi gSent ,
| mpCcConfigRetransmt,
| mpCcConfi gAckRecei ved,
| mpCcConfi gAckSent,
| mpCcConfi gNackSent ,
| mpCcConfi gNackRecei ved,
| mpCcHel | oRecei ved,
| mpCcHel | oSent ,
| npCcBegi nVeri f yRecei ved,

2006
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| mpCcBegi nVeri fySent,

| mpCcBegi nVerifyRetransmt,

| mpCcBegi nVeri f yAckRecei ved,

| mpCcBegi nVeri f yAckSent ,

| mpCcBegi nVeri f yNackRecei ved,

| mpCcBegi nVeri f yNackSent ,

| npCcEndVeri f yRecei ved,

| mpCcEndVeri f ySent,

| mpCcEndVeri fyRetransmit,

| mpCcEndVer i f yAckRecei ved,

| mpCcEndVeri f yAckSent ,

| npCcTest St at usSuccessRecei ved,
| npCcTest St at usSuccessSent,

| mpCcTest St at usSuccessRetransmit,
| mpCcTest St at usFai | ur eRecei ved,
| mpCcTest St at usFai | ureSent

| mpCcTest St at usFai | ureRetransm t,
| npCcTest St at usAckRecei ved,

| npCcTest St at usAckSent

I mpCcLi nkSummar yRecei ved,

I mpCcLi nkSunmar ySent ,

| mpCclLi nkSummaryRet ransm t,

| mpCcLi nkSummar yAckRecei ved,

| mpCcLi nkSummar yAckSent ,

| mpCcLi nkSummar yNackRecei ved,

I mpCcLi nkSummar yNackSent ,

I mpCcChannel St at usRecei ved,

| mpCcChannel St at usSent,

| mpCcChannel St at usRetransmit,

| mpCcChannel St at usAckRecei ved,

| mpCcChannel St at usAckSent,

I mpCcChannel St at usReqRecei ved,

I mpCcChannel St at usReqSent ,

| mpCcChannel St at usReqRet ransmi t,
| mpCcChannel St at usRspRecei ved,

| npCcChannel St at usRspSent,

| mpCcCount er Di sconti nui tyTi e,

| mpTel nCct et s,

| mpTeCQut Cct et s,

| npTeBegi nVeri f yRecei ved,

| npTeBegi nVeri fySent ,

| npTeBegi nVerifyRetransm t,

| npTeBegi nVeri f yAckRecei ved,

| mpTeBegi nVeri f yAckSent ,

| mpTeBegi nVeri f yNackRecei ved,

| npTeBegi nVeri f yNackSent

| npTeEndVeri f yRecei ved,

| npTeEndVeri f ySent,
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| npTeEndVeri fyRetransm t,

| mpTeEndVeri f yAckRecei ved,

| mpTeEndVeri f yAckSent ,

| npTeTest St at usSuccessRecei ved,
| npTeTest St at usSuccessSent ,

| npTeTest St at usSuccessRetransm t,
| npTeTest St at usFai | ur eRecei ved,
| npTeTest St at usFai | ureSent,

| mpTeTest St at usFai | ureRetransmit,
| npTeTest St at usAckRecei ved,

| npTeTest St at usAckSent ,

| mpTeLi nkSunmar yRecei ved,

| mpTeLi nkSummar ySent ,

| mpTeLi nkSummar yRetransmi t,

I mpTeLi nkSummar yAckRecei ved,

| mpTeLi nkSummar yAckSent ,

| mpTeLi nkSummar yNackRecei ved,

| mpTeLi nkSunmmar yNackSent ,

| npTeChannel St at usRecei ved,

| mpTeChannel St at usSent ,

| mpTeChannel St at usRet ransmit,

| mpTeChannel St at usAckRecei ved,

| mpTeChannel St at usAckSent ,

| npTeChannel St at usReqRecei ved,

| npTeChannel St at usReqSent ,

| mpTeChannel St at usReqRetransm t,
| mpTeChannel St at usRspSent ,

| mpTeChannel St at usRspRecei ved,

| mpTeCount er Di sconti nui tyTi e,

| npDat aLi nkTest Recei ved,

| npDat aLi nkTest Sent

| mpDat aLi nkAct i veTest Success,

| mpDat aLi nkAct i veTest Fai | ur e,

| rpDat aLi nkPassi veTest Success,

| rpDat aLi nkPassi veTest Fai | ur e,
| npDat aLi nkDi sconti nui tyTi ne

}
STATUS current
DESCRI PTI ON
"Col | ection of objects used to provide performance
i nformati on about LMP interfaces and data-bearing Iinks."
:={ ImpGoups 7 }

| mpTeLi nkG oup OBJECT- GROUP
OBJECTS { | mpTeLi nkNbr Renot eNodel d,
| mpTeLi nkVerificati on,
| mpTeLi nkFaul t Managenent ,
| mpTeLi nkDwdm
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| mpTeLi nkQper St at us,

| mpTeLi nkRowSt at us,

| mpTeLi nkSt or ageType,

| mpTeLi nkNoti fi cati onsEnabl ed

}
STATUS current
DESCRI PTI ON

"Chjects that can be used to configure TE |inks."
:={ ImpGoups 8 }

| rpDat aLi nkGr oup OBJECT- GROUP
OBJECTS { | npDat aLi nkType,

| npDat aLi nkAddr essType,
| mpDat aLi nkl pAddr,
| mpDat aLi nkRenot el pAddr ess,
| rpDat aLi nkRenot el f1d,
| rpDat aLi nkEncodi ngType,
| npDat aLi nkAct i veQper St at us,
| npDat aLi nkPassi veQOper St at us,
| mpDat aLi nkRowsSt at us,
| mpDat aLi nkSt or ageType

}

STATUS current

DESCRI PTI ON
"Col | ection of objects that represent data-bearing |ink
configuration."

:={ ImpGoups 9 }

| mpNot i ficati onG oup NOTI FI CATI ON- GROUP
NOTI FI CATI ONS { | mpTeLi nkPropertyM smat ch,
| npDat aLi nkPropertyM snat ch,
| mpUnpr ot ect ed,
[ mpCont r ol Channel Up,
| mpCont r ol Channel Down,
| mpTeLi nkDegr aded,
| npTeLi nkNot Degr aded,
| npDat aLi nkVerificationFailure }
STATUS current
DESCRI PTI ON
"Set of notifications defined in this nodule.”
c:={ I mpGoups 10 }

-- End of LMP-MB
END
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10. Security Considerations

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

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

- Unaut hori zed changes to the | npNor Tabl e, | npContr ol Channel Tabl e,
| npTeLi nkTabl e, and | npDat aLi nkTabl e may di srupt all ocation of
resources in the network.

Sonme of the readable objects in this MB nodule (i.e., objects with a
MAX- ACCESS ot her than not-accessible) may be considered sensitive or
vul nerabl e in sone network environnents. It is thus inmportant to
control even GET 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:

- The | npNor Tabl e exposes the network provider’s node | P addresses.

- | mpCont r ol Channel Tabl e exposes the network provider’s contro
net wor k.

- | rpDat aLi nkTabl e exposes the network provider’s data network.

SNWVP versions prior to SNMPv3 did not include adequate security.

Even if the network itself is secure (for exanple by using |IPSec),
even then, there is no control as to who on the secure network is
allowed to access and GET/ SET (read/change/create/delete) the objects
in this MB nodul e.

It is RECOWENDED that inplenmenters consider the security features as
provi ded by the SNWPv3 franework (see [ RFC3410], section 8),

i ncluding full support for the SNWMPv3 cryptographi c nechani sns (for
aut henti cation and privacy).

Further, deploynent of SNWMP versions prior to SNMPv3 is NOT
RECOMMENDED. Instead, it is RECOWENDED to deploy SNMPv3 and to
enabl e cryptographic security. It is then a customer/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/del ete) them
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| ANA Consi der ati ons

No new | ANA actions are requested in this docunent. Al |ANA actions
fromRFC 4327 still hold and are reproduced here for information.

Not e that new assignments can only be nmade via a Standards Action as
specified in [ RFC2434] .

1. | ANA Considerations for LMP ifType
The | ANA has assigned 227 ifType for LMP interfaces.
2. | ANA Considerations for LMP-M B

The | ANA has assigned { transmi ssion 227 } to the LMP-M B nodul e
specified in this docunent.

Changes from RFC 4327 to RFC 4631
The foll owi ng changes have been nade relative to RFC 4327.

a. Show that this docunent obsol etes RFC 4327.

b. Indicate in Abstract that this docunent provides m nor
corrections to RFC 4327.

c. Correct use of TruthValue settings such that True is always 1,
and Fal se is al ways 2.

d. Update to acknow edgenents section.

e. Note in I ANA section to show no further action required.

f. Renpve identification of RFC 4327 and request RFC Editor to
i nsert new RFC nunber.

g. Update tinestanps.
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Updat e author infornmation.

Added punctuati on to REFERENCE cl auses.

Updat e Revision Hi story cl ause.

Add this section.

Renove square braces fromreferences to external docunments from
within the MB nodule itself.

m Mnor editorial corrections to text and DESCRI PTI ONS cl auses.
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Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
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Intell ectual Property
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pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

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

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe |ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Pl ease address the infornation to the |IETF at
ietf-ipr@etf.org.
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