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Abstract
This nenp defines a portion of the Managenent |nformation Base (M B)
for use with network managenment protocols in the Internet conmunity.
In particular, it describes nanaged objects for nodeling TE |inks as

described in the Link Bundling in MPLS Traffic Engineering (TE)
docunent .
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1. The Internet-Standard Managenent Franework

For a detailed overview of the docunents that describe the current
I nt er net - St andard Managenent Franmework, please refer to section 7 of
RFC 3410 [ RFC3410] .

Managed objects are accessed via a virtual information store, ternmed
t he Managenent Information Base or MB. MB objects are generally
accessed through the Sinple Network Managenent Protocol (SNWP).
bjects in the MB are defined using the nechani sms defined in the
Structure of Managenent Information (SM). This nenp specifies a MB
nmodul 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] .
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2.

| nt roducti on

OSPF [ RFC3630], Ceneralized MPLS (GWLS) [RFC3471], and the Link
Managenent Protocol (LMP) [RFC4204] use the concept of traffic
engineering (TE) links to abstract link properties. The effect of
this approach is a reduction in the anmount of routing information
exchanged in the network, which inproves routing scalability. 1In
addition, the use of TE links allows the inplenmentati on of new
capabilities such as link protection.

In this docunment, we present a M B nodule that can be used to nanage
TE links and their extension, the bundled link. This MB nodul e
enabl es both the configuration and the performance nonitoring of TE
links and the bundl ed Iink.

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

Ter ni nol ogy

Thi s docunent uses terninology fromthe docunents describing link
bundl i ng [ RFC4201] and GWPLS [ RFC3945] .

The link bundling feature is designed to aggregate one or nore
simlar entities between a node pair into a bundled Iink [ RFC4201].
In RFC 4201, those entities are referred to as TE links. A TE |link
is a subinterface capable of carrying MPLS traffic engi neered
traffic. A TE Link nmay be conprised of only one underlying conponent
link. In cases where nore than one conponent |inks are to be

combi ned, multiple conmponent |inks should be created with differing
priorities to indicate hot-standby or parallel utilization.

A bundled link is another kind of Traffic Engineering (TE) link (see
[ RFC4203]). A link bundle is a subinterface that binds the traffic
of a group of one or nore TE links. There should be nore than one TE
Link in a link bundle, but this is not a requirenment. Furthernore,

if there are nore than one TE links in a |link bundle at sonme tine,
and at sone point later, all but one of the links are deleted, the
agent may choose to either delete the link bundle, or it may choose
to leave it intact. Traffic counters on a link bundle are cunul ative
for all subinterfaces that it binds together
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4.

6.

6.

Feat ure Checkl i st

The TE Link M B nodule (TE-LINK-STD-MB) is designed to satisfy the
foll owing requirenents and constraints:

-  The MB nmodul e supports the nanagenent of TE |inks, including
bundl ed | i nks.

- Support is provided for configuration of traffic engi neering
paraneters associated with TE |i nks.

- The MB nmodule is used to nonitor the priority-based conponent
link and TE |ink bandwi dth val ues.

Qutline

Configuring bundl ed |inks involves the foll ow ng steps:
- Creating a bundled Iink.
- Creating TE links.

- Optionally specifying the shared risk |link groups associated with
the TE I|i nks.

- Configuring the conmponent |inks including the bandw dth paraneters
and associ ating the conponent links with the appropriate TE |ink.

- Associating the TE links with the appropriate bundled I|ink.
Brief Description of MB (bjects
Sections 6.1 - 6.4 describe objects pertaining to TE |links while
Sections 6.5 - 6.7 describe objects pertaining to conponent |inks.
The M B objects were derived fromthe |ink bundling docunent
[ RFC4201] .
teLi nkTabl e

This table represents the TE links, including bundled Iinks, and
their generic traffic engineering paraneters.

teLi nkDescri pt or Tabl e

This table represents the TE link interface switching capability
descriptors.
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6.3. teLinkSrlgTable

This table represents the shared risk link groups (SRLGs) associ ated
with TE links.

6.4. telLi nkBandw dt hTabl e

This table specifies the priority-based bandwidth traffic engi neering
paraneters associated with TE |i nks.

6.5. conponentLi nkTabl e

This tabl e enunerates the conponent links and their generic traffic
engi neeri ng paraneters.

6. 6. conponentLi nkDescri pt or Tabl e

This table enunerates the interface switching capability descriptors
t hat each conponent |ink supports.

6. 7. conponent Li nkBandw dt hTabl e

The conponent |ink bandwi dth table specifies the priority-based
bandw dt h val ues associated with the conponent |inks.

Conponent |inks that belong to the same TE link nust be conpati bl e.
If these two tabl es are nanaged i ndependently, nechani sms shoul d be
put in place to ensure consistency between the two tables. TE |inks
that forma bundled |ink nmust have conpatible traffic engineering
paraneters (resource class, link nmetric, and protection type).

The link descriptors of the teLinkDescriptorTable can be derived from
the link descriptors of the conponentLi nkDescr Tabl e.

Sone of the bandwi dth paraneters of the teLinkTable,

teLi nkDescri pt or Tabl e, telLi nkBandwi dt hTabl e are derived fromthe
bandwi dt h paraneters of the conponentLi nkTabl e,
component Li nkDescri pt or Tabl e, and conponent Li nkBandwi dt hTabl e
(maxi mum reservabl e bandw dth, m ni mum LSP bandw dt h, maxi mrum LSP
bandwi dth at specified priority, and unreserved bandwi dth).

7. Exanple of Bundl ed Link Setup

In this section, we provide a brief exanple of using the MB objects
described in section 10 to set up a bundled link. VWile this exanple
is not meant to illustrate every nuance of the MB nodule, it is

i ntended as an aid to understandi ng sone of the key concepts. It is
meant to be read after going through the MB nodule itself. Section
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8.2 provides nore details on the use of the ifStackTable to establish
rel ati onshi ps between bundled |inks, TE |inks, and conmponent Iinks.

Suppose that one would like to manually create a bundled Iink out of
two 1:1 TE links, as depicted in the figure in Section 8.2. Assune
that the bundled link is associated with SRLGs 10 and 50. Finally,

I et the conponent links be port entity interfaces (lanbdas). The

following exanple illustrates which rows and correspondi ng objects

m ght be created to acconplish this.

First, a bundled Iink entry is created.

An ifEntry with the same

iflndex and with ifType telLink needs to be created beforehand.

I n teLinkTabl e:

{
i flndex = 2,
t eLi nkAddr essType = unknown(0),
t eLi nkLocal | pAddr ='"H
t eLi nkRenot el pAddr ='"H,
teLi nkMetric = 5,
t eLi nkProt ecti onType = dedi cat ed1For 1(4),
teLi nkWorki ngPriority =7,
t eLi nkResour ced ass = 3,
t eLi nkl ncomi ngl fld = 0,
t eLi nkQut goi ngl f1d = 2,
t eLi nkRowSt at us = creat eAndCGo(4),
t eLi nkSt or ageType = nonVol atil e(3)
}
In ifStackTabl e:
{
i f St ackHi gher Layer = 0,
i f StackLower Layer = 2,
i f StackSt at us = creat eAndCGo( 4)
}

Next, the two TE |links are created.

I n teLinkTabl e:

{
i f1ndex = 3,
t eLi nkAddr essType = unknown( 0),
t eLi nkLocal | pAddr ='"H
t eLi nkRenot el pAddr =""H,
teLi nkMetric = 5,
t eLi nkProt ecti onType = unprotected(2),
teLi nkWorki ngPriority =7,
t eLi nkResour ceC ass = 3,
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t eLi nkl ncomi ngl f
t eLi nkQut goi ngl f |
t eLi nkRowsSt at us

t eLi nkSt or ageType

d
d

i fStackTabl e:

i f St ackHi gher Layer
i f St ackLower Layer
i f StackSt at us

t eLi nkTabl e:

i f1ndex

t eLi nkAddr essType

t eLi nkLocal | pAddr

t eLi nkRenot el pAddr
teLi nkMetric

t eLi nkProt ecti onType
teLi nkWorki ngPriority
t eLi nkResour ceC ass
teLi nkl ncomi nglfld

t eLi nkQut goi ngl f1d

t eLi nkRowSt at us

t eLi nkSt or ageType

i f StackTabl e:
i f St ackHi gher Layer

i f St ackLower Layer
i fStackStatus

t he teLinkSrl gTabl e:

i f1ndex

teLinkSrlg

t eLi nkSr | gRowSt at us
teLi nkSr1 gSt orageType

t he teLinkSrl gTabl e:

0,
3,
creat eAndCGo(4),
nonVol atil e(3)

2,
3,
creat eAndGo( 4)

4,

unknown( 0),
H,

H

S,

unpr ot ect ed(2),
7,

3,

0,

4,

creat eAndCGo(4),
nonVol atil e(3)

2,
4,
creat eAndGo( 4)

3,
10,
creat eAndCGo(4),
nonVol atil e(3)
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4,
50,
creat eAndCGo( 4),
nonVol atil e(3)

i f1ndex

teLinkSrlg

t eLi nkSr | gRowSt at us
teLi nkSrl gSt orageType

}

The bundled link inherits the SRLG properties fromthe associated TE
I'inks.

Next, for each unbundled TE Iink, a conponent link is created. An
ifEntry with the sanme iflndex needs to be created beforehand.

I n component Li nkTabl e:

{
i f1ndex = 5,
conponent Li nkPreferredProtection = primary(1),
component Li nkRowSt at us = creat eAndCGo(4),
conponent Li nkSt or ageType = nonVol ati | e(3)
}
In ifStackTabl e:
{
i f St ackHi gher Layer = 3,
i f StackLower Layer = b,
i f StackSt at us = creat eAndCGo( 4)
}
I n component Li nkTabl e:
{
i f1ndex = 6,
conponent Li nkPref erredProtecti on = secondary(2),
component Li nkRowSt at us = creat eAndCGo( 4)
conponent Li nkSt or ageType = nonVol ati | e(3)
}
In ifStackTabl e:
{
i f StackHi gher Layer = 4,
i f StackLower Layer = 6,
i f StackSt at us = creat eAndCGo( 4)
}

In this exanple, once a conponent link is added to the
conponent Li nkTabl e, the associated |link descriptors are inplicitly
added to the conponent Li nkDescri pt or Tabl e.

TE link link descriptors are derived fromtheir conponent |ink
descriptors.
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8.

1

Note that the bandwidth attributes in teLinkDescriptorTable,
component Li nkDescri pt or Tabl e, telLi nkBandwi dt hTabl e, and
component Li nkBandwi dt hTabl e are mai ntai ned by the device according to
LSP creation/deletion at different priorities. The values in the

t eLi nkBandwi dt hTabl e are an aggregati on of the values for the
conmponent links of the TE links and the TE links of the bundled Iink

Application of the Interfaces Goup to TE Links

The Interfaces G oup [ RFC2863] defines generic nmanaged objects for
managi ng i nterfaces. This nmenp contains the nedi a-specific
extensions to the Interfaces G oup for managing TE Link interfaces as
| ogical interfaces.

This nenp assunes the interpretation of the Interfaces Group to be in
accordance with [ RFC2863], which states that the interfaces table
(ifTable) contains informati on on the managed resource’s interfaces
and that each sub-layer below the internetwork |ayer of a network
interface is considered an interface. Thus, the TE Link interface is
represented as an entry in the ifTable. The interrelation of entries
inthe ifTable is defined by Interfaces Stack G oup, as defined in

[ RFC2863] .

When using TE Link interfaces, the interface stack table m ght appear
as foll ows:

O +
| TE link-interface ifType = telLink(200) +
O +
| Underlying Layer... +
O +

In the above diagram "Underlying Layer..." refers to the iflndex of
any interface type, which has been defined for TE Link interworking.
Exanpl es i nclude ATM Frane Rel ay, Ethernet, etc.

Support of the TE Link Layer by ifTable

Sone specific interpretations of ifTable for the TE Link | ayer
fol | ow.

oj ect Use for the TE Link |ayer
i f1ndex Each TE Link interface is represented by an ifEntry.
i f Descr Description of the TE Link interface.
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i f Type The value that is allocated for TE Link is 200
[ 1 ANAI f Type] .
i f Speed The total bandwidth in bits per second for use by the

TE Link | ayer.
i f PhysAddress Unused.

i fAdmi nStatus This variable indicates the admnistrator’s intent as
to whether TE Link should be enabl ed, disabled, or
running in some diagnostic testing node on this
interface. Al so see [ RFC2863].

ifOperStatus This value reflects the actual or operational status of
the TE Link on this interface.

i f Last Change See [ RFC2863].

iflnCctets The nunber of received octets over the interface, i.e.
t he nunber of received octets in all conponent |inks
associ ated with the interface.

i fQutCctets The nunber of transmtted octets over the interface,
i.e., the nunber of octets transmtted over al
conponent |inks associated with the interface.

iflnErrors The nunber of packets dropped due to uncorrectable
errors.

i f1 nUnknownPr ot os
The nunber of received packets discarded during packet
header validation

i fQutErrors See [ RFC2863].

i f Nane Textual name (unique on this systen) 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] .
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i fHCl nCctets The 64-bit version of iflnCctets; supported if required
by the compliance statenents in [ RFC2863].

i fHCQUt Cctets The 64-bit version of ifQutCOctets; supported if
required by the conpliance statenents in [ RFC2863].

ifAias The non-volatile "alias’ nanme for the interface, as
specified by a network nmanager

i f Count erDi scontinuityTime
See [ RFC2863].

Support for ifInCctets, ifQutCctets, iflnErrors, iflnUnknownProtos,
ifQutErrors, ifHCInCOctets, and i fHCQutOctets objects is not required
if the encoding type is clear. For other encoding types, traffic
counters on a TE link are cunulative for all subinterfaces that it

bi nds t oget her.

8.2. Using ifStackTabl e

This section describes, by exanple, howto use the ifStackTable to
represent the relationship of TE links with underlying TE-enabl ed

interfaces. |Inplementors of the stack table for TE link interfaces
shoul d | ook at the appropriate RFC for the service being stacked on
TE links. The exanples given below are for illustration purposes
only.

Exanpl e: MPLS is being carried on a bundled TE Iink. The bundl ed
TE link represents a 1:1 optical transport interface.

In this exanple, the conponent link is a TE link. The two conponent
links/ TE I'inks are grouped in a bundled |ink.

o m o e o e o e o e o e e e e e e e e e o e e e e e e o e e e e e e e e e e e e e eeeooo-- +
| MPLS interface ifType = npl s(166) |
| iflndex = 1 I
o m o e o e o e o e o e e e e e e e e e o e e e e e e o e e e e e e e e e e e e e eeeooo-- +
| TE link (bundled link) ifType = teLink(200) |
| iflndex = 2 I
S T +
| TE link ifType = teLink(200) | | TElink ifType = teLink(200) |
| iflndex = 3 | | iflndex = 4
S s +
| Component |ink | | Conponent Iink |
| ifType = optical Transport(196) | | ifType = optical Transport (196)

| iflndex =5 | | ifIndex = 6 |
S s +
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The assignnent of the index val ues coul d,

Descri ption

nmpl s (type
teLi nk (type
teLi nk (type
teLi nk (type

opti cal Transport (type
opti cal Transport (type

Novenber 2005

for exanple, be:

166)
200)
200)
200)
196)
196)

The ifStackTable is then used to show the rel ati onshi ps between the
various interfaces.

In the case where MPLS is using a single TE |ink,

i fStackTable Entries

Hi gher Layer Lower Layer

OO WNNEFO

link |ayer

Conpo
i fTyp

QOO UITA~WNPE

(l'ink bundle) is not required.

nent |ink

___________________________________ +
MPLS interface ifType = npls(166) |
___________________________________ +
TE link ifType = telLink(200) |
___________________________________ +
_ I
e = optical Transport (196) |
___________________________________ +

then the upper TE

The assignnent of the index values could for exanple be:

Dubuc,

[

1
2
3

et al.

f I ndex

Descri ption
nmpl s (type
teLi nk (type

opti cal Transport (type

St andards Track
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200)
196)
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The ifStackTable is then used to show the rel ati onshi ps between the
various interfaces.

i fStackTabl e Entries

Hi gher Layer Lower Layer

WN P
OWN K-

8.3. Applicability of ifRcvAddressTable

TE link interfaces are logical interfaces with no nedia-|evel
addresses. As such, the ifRcvAddressTable is not applicable to these
i nterfaces.

9. TE Link M B Mdule Definitions
TE-LINK-STD-M B DEFI NI TIONS ::= BEG N

| MPORTS
MODULE- | DENTI TY, OBJECT-TYPE, transm ssion, |Integer32, Unsigned32
FROM SNWPv2- SM

MODULE- COVPLI ANCE, OBJECT- GROUP
FROM SNMPv2- CONF

TEXTUAL- CONVENTI ON, RowSt at us, StorageType
FROM SNWPv2- TC

I nt erfacel ndexOr Zero, ifl ndex
FROM I F-M B

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

t eLi nkSt dM B MODULE- | DENTI TY
LAST- UPDATED "200510110000Z" -- 11 Cctober 2005
ORGANI ZATI ON "Mul ti protocol Label Switching (MPLS) Wrking G oup”
CONTACT- | NFO
" Martin Dubuc
Emai | :  ndubuc@cf. ca

Thomas D. Nadeau
Emai | tnadeau@i sco. com
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Jonat han P. Lang
Email: jplang@eee.org

Conment s about this docurment should be enmiled directly to
the MPLS working group mailing list at npls@u. net."

DESCRI PTI ON
"Copyright (C) 2005 The Internet Society. This version of
this MB nodule is part of RFC 4220; see the RFC
itself for full legal notices.

This M B nodul e contai ns managed obj ect definitions for
MPLS traffic engineering links as defined in
"Link Bundling in MPLS Traffic Engineering (TE)'."

-- Revision history.
REVI SI ON

"200510110000Z" -- 11 COctober 2005
DESCRI PTI ON

“"Initial version published as RFC 4220."
::={ transm ssion 200 }

-- Textual Conventions

TeLi nkBandwi dt h :: = TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"This type is used to represent link bandwidth in bps. This
value is represented using a 4 octet |EEE floating point
format [IEEE]. The floating point representation is not
used to represent fractional value but rather to all ow
speci fication of |arge nunbers that cannot be expressed
with 32-bit integers.”

REFERENCE

"I EEE Standard for Binary Floating-Point Arithnetic,

St andard 754-1985"

SYNTAX OCTET STRING (Sl ZE(4))
TeLinkPriority ::= TEXTUAL- CONVENTI ON

DI SPLAY-HI NT "d"

STATUS current

DESCRI PTI ON

"This type is used to represent a priority. Each connection
is assigned a priority. This priority is used when
accounting for bandwi dth on TE Iinks or conponent
links, for resource allocation and for rerouting purposes.
Value 0 is the highest priority. Value 7 is the |owest
priority."”
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SYNTAX Unsi gned32 (0..7)
TeLi nkProtection ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON
"Link protection.”
SYNTAX | NTEGER {
primary(1),
secondary(2)
}
TeLi nkSwi t chi ngCapabi lity ::= TEXTUAL- CONVENTI ON
STATUS current

DESCRI PTI ON
"Switching capability as specified in the ' OSPF Extensions in
Support of Generalized Multi-Protocol Label Swtching
(GWLS)’ docunent. The val ues specified in this docunent
are not contiguous."
SYNTAX | NTEGER {
packet Switchl(1),
packet Swi t ch2(2),
packet Swi t ch3(3),
packet Swi t ch4(4),
| ayer2Swi t ch(51),
t dn( 100),
| anbdaSwi t ch(150),
fiberSwi tch(200)

}
TeLi nkEncodi ngType :: = TEXTUAL- CONVENTI ON
STATUS current

DESCRI PTI ON
"Link encoding type as specified in *Generalized
Mul ti - Protocol Label Swtching (GWLS) Signaling
Functional Description docunment. The val ues
specified in this docunent are not contiguous."
SYNTAX | NTEGER {
packet (1),
et hernet (2),
ansi Et si Pdh( 3),
sdhl t uSonet Ansi (5),
di gi tal Wapper(7),

| anbda( 8),
fiber(9),
fi ber Channel (11)
}
TeLi nkSonet Sdhl ndi cati on ::= TEXTUAL- CONVENTI ON
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teLi nkNoti fi cati ons OBJECT | DENTI FI ER :

teLi nkQbj ect s OBJECT | DENTI FI ER :

t eLi nkConf or mance OBJECT | DENTI FI ER : :

STATUS current
DESCRI PTI ON
"This convention is used to indicate whether the interface
supports Standard or Arbitrary SONET/SDH. To sinplify the
mappi ng process, the values used in this textual convention
match the val ues specified in the interface sw tching

capability specific information field, i.e., 0 for Standard
SONET/ SDH and 1 for Arbitrary SONET/ SDH. "
REFERENCE

"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
SYNTAX | NTEGER {
st andard(0),
arbitrary(1)

}

Top | evel components of this M B nodul e

Noti ficati ons
{ teLinkStdM B 0 }

Tabl es, Scal ars

{ teLinkStdM B 1 }
Conf or mance
{ teLinkStdM B 2 }

TE Li nk Tabl e

teLi nkTabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"This table specifies the grouping of conponent links into
TE links and the grouping of TE links into bundled Iinks."
::={ teLinkObjects 1}

teLi nkEntry OBJECT- TYPE

Dubuc,

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

"An entry in this table exists for each ifEntry with an

i fType of telLink(200), i.e., for every TElink. An ifEntry
in the ifTable nmust exist before a teLinkEntry is created
with the corresponding iflndex. |If a TE link entry in the
ifTable is destroyed, then so is the corresponding entry

in the teLinkTable. The adninistrative and operational
status values are controlled fromthe ifEntry."
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| NDEX { iflndex }
::={ teLinkTable 1 }
TeLi nkEntry ::= SEQUENCE ({
t eLi nkAddr essType | net Addr essType,
t eLi nkLocal | pAddr | net Addr ess,
t eLi nkRenot el pAddr | net Addr ess,
teLi nkMetric Unsi gned32,
t eLi nkMaxi nunReser vabl eBandwi dt h  TeLi nkBandwi dt h,
t eLi nkProt ecti onType | NTEGER
teLi nkWorki ngPriority TeLinkPriority,
t eLi nkResour ced ass Unsi gned32,
t eLi nkl ncomi ngl fld I nt eger 32
teLi nkQut goi ngl f1d I nt erfacel ndexOr Zer o,
t eLi nkRowSt at us RowSt at us,
t eLi nkSt or ageType St or ageType
}
t eLi nkAddr essType OBJECT- TYPE
SYNTAX | net Addr essType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"The type of Internet address for the TE link."
::={ teLinkEntry 1 }

t eLi nkLocal | pAddr OBJECT- TYPE

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

"The local Internet address for numbered links. The type of
this address is determ ned by the value of the
t eLi nkAddr essType obj ect.

For IPv4 and |1 Pv6 nunbered |inks, this object represents the
| ocal I P address associated with the TE link. For an
unnunbered link, the |local address is of type unknown, this
object is set to the zero length string, and the

teLi nkQut goi ngl f1d object then identifies the unnunbered
addr ess.

If the TE link is a Forwardi ng Adjacency (FA), the | ocal
| P address is set to the head-end address of the FA-LSP

I f i pAddrTabl e is inplenmented, this object nust have the

same val ue as the i pAdEnt Addr object that belongs to the
row i n i pAddr Tabl e where i pAdEntiIflndex is equal to
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i flndex."
::={ teLinkEntry 2 }

t eLi nkRenot el pAddr OBJECT- TYPE

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

"The renmote Internet address for nunbered links. The type of
this address is determned by the value of the
t eLi nkAddr essType obj ect.

The renote | P address associated with the TE Iink (1Pv4 and
| Pv6 nunbered links). For an unnunbered |ink, the renote
address is of type unknown, this object is set to the

zero length string, and the teLinklncomnglfld object then
identifies the unnunbered address.

If the TE link is a Forwardi ng Adjacency, the renote IP
address is set to the tail-end address of the FA-LSP."
::={ teLinkEntry 3}

teLi nkMetric OBJECT- TYPE

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

"The traffic engineering netric for the TEIlink is
derived fromits conponent links. Al conponent |inks
within the TE |ink nust have the sanme traffic
engi neering netric."

REFERENCE
"Link Bundling in MPLS Traffic Engineering (TE), RFC 4201"
::={ teLinkEntry 4 }

t eLi nkMaxi nunmReser vabl eBandwi dt h OBJECT- TYPE

Dubuc,

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-only
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi mum reservabl e bandwi dth on
the TE link. This is the union of the nmaxi numreservable
bandw dth of all the conponent |inks within the
TE link that can be used to carry live traffic."

REFERENCE

"OSPF Extensions in Support of Generalized Milti-Protocol

Label Switching (GWLS), RFC 4203"
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::={ teLinkEntry 5 }

teLi nkProtecti onType OBJECT- TYPE
SYNTAX | NTEGER {
extraTraffic(1l),
unpr ot ect ed(2),
shared(3),
dedi cat ed1For 1(4),
dedi cat ed1Pl us1(5),

enhanced( 6)
}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the link protection type of the
TE link. Descriptions of the different protection types can
be found in the "Routing Extensions in Support of
Generalized Multi-Protocol Label Switching (GWLS)’
docunent . "
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203 and
Routi ng Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4202"
::={ teLinkEntry 6 }

t eLi nkWor ki ngPriority OBJECT- TYPE

SYNTAX TeLinkPriority
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This object represents a priority value such that a new
connection with a higher priority, i.e., nunerically |ower

than this value, is guaranteed to be setup on a primary
link and not on a secondary link."

REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"

::={ teLinkEntry 7 }

t eLi nkResour ceCl ass OBJECT- TYPE

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

"This attribute specifies the TE link resource cl ass.
The resource class is a 32 bit bitfield. The resource cl ass
for alink bundle is derived fromthe resource class of its
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TE links. Al TE links within a |ink bundle nust have the
same resource class. Encoding of the resource class is
described in the ' Traffic Engineering (TE) Extensions to
OSPF Version 2° docunent.”
REFERENCE
"Link Bundling in MPLS Traffic Engineering (TE), RFC 4201
and Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630"
::={ teLinkEntry 8 }

t eLi nkl ncomi ngl f1d OBJECT- TYPE

SYNTAX I nteger32 (0..2147483647)
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"For unnunbered links, the incomng interface is set to the
outgoing interface identifier chosen by the neighboring LSR
for the reverse link corresponding to this TE link. |If the
link is nunbered, the value of this object is 0 and the
address is stored in the teLi nkRenotel pAddr instead."

REFERENCE
"Link Bundling in MPLS Traffic Engineering (TE), RFC 4201"
::={ teLinkEntry 9 }

t eLi nkQut goi ngl f1d OBJECT- TYPE

SYNTAX | nt erfacel ndexOr Zer o
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"If the link is unnunbered, the outgoing interface identifier
is set to the outgoing interface identifier chosen for the
TE link by the advertising LSR If the link is nunbered, the
value of this object is 0 and the address is stored in the
teLi nkLocal | pAddr instead."

REFERENCE
"Link Bundling in MPLS Traffic Engineering (TE), RFC 4201"

2= { teLinkEntry 10 }

t eLi 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 a rowin this table. None of the witable objects in
a row can be changed if status is active(1)."

o= { teLinkEntry 11 }
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t eLi nkSt or ageType OBJECT- TYPE

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

"The storage type for this conceptual rowin the
teLi nkTabl e. Conceptual rows having the val ue
"permanent’ need not allow wite-access to any
col umar object in the row "

c:={ teLinkEntry 12 }

-- End of teLinkTable

-- TE Link Descriptor Table

t eLi nkDescri pt or Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF TeLi nkDescriptorEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table specifies the interface switching capability
descriptors associated with the TE |inks."
::={ teLinkObjects 2}

teLi nkDescri ptor Entry OBJECT- TYPE

SYNTAX TeLi nkDescri ptorEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table is created for every TE link interface
switching capability descriptor. An ifEntry in the ifTable
must exi st before a telLinkDescriptorEntry using the sane
iflndex is created. iifType of ifEntry nmust be telLink(200).

If a TElink entry in the ifTable is destroyed, then so are
all of the entries in the telLinkDescriptorTable that use the
iflndex of this TE Iink."

| NDEX { iflndex, teLinkDescriptorld }

::={ telLinkDescriptorTable 1}

TeLi nkDescriptorEntry ::= SEQUENCE {
teLi nkDescriptorld Unsi gned32,
t eLi nkDescr Swi t chi ngCapability TeLi nkSwi t chi ngCapabi lity,
t eLi nkDescr Encodi ngType TeLi nkEncodi ngType,
t eLi nkDescr M nLspBandwi dt h TeLi nkBandwi dt h,

t eLi nkDescr MaxLspBandwi dt hPri o0 TeLi nkBandw dt h,
t eLi nkDescr MaxLspBandwi dt hPri ol TeLi nkBandw dt h,
t eLi nkDescr MaxLspBandwi dt hPri 02 TeLi nkBandw dt h,
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nkDescr MaxLspBandwi dt hPr i
nkDescr MaxLspBandwi dt hPr i
nkDescrl nterfaceMu
nkDescr | ndi cati on

nkDescr RowsSt at us

nkDescr St or ageType

t eLi nkDescriptorld OBJECT- TYPE

SYNTAX

MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

::= { teLinkDescriptorEntry 1 }

nk

03
o4
05
06
o7
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TeLi nkBandwi dt h,

TeLi nkBandwi dt h,

TeLi nkBandwi dt h,

TeLi nkBandwi dt h,

TeLi nkBandwi dt h,

Unsi gned32,

TeLi nkSonet Sdhl ndi cati on,
RowsSt at us,

St or ageType

Unsi gned32 (1..4294967295)

"This object specifies the link descriptor identifier."

t eLi nkDescr Swi t chi ngCapabil ity OBJECT- TYPE

SYNTAX

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

TeLi nkSwi t chi ngCapability

"This attribute specifies interface switching capability of

the TE Iink, which is derived fromits conponent

REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS),

RFC 4203"
;.= { teLinkDescriptorEntry 2 }

t eLi nkDescr Encodi ngType OBJECT- TYPE

SYNTAX TeLi nkEncodi ngType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This attribute specifies the TE |ink encoding type."
REFERENCE

::={ teLinkDescriptorEntry 3 }

"CGeneralized Miulti-Protocol

Label Switching (GWLS)

Si gnal i ng Functi onal Description, RFC 3471"

t eLi nkDescr M nLspBandwi dt h OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
Dubuc, et al. St andards Track
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"This attribute specifies the mni mum LSP bandw dth on
the TE link. This is derived fromthe union of the
m ni mum LSP bandwi dth of all the conmponent |inks
associated with the TE link that can be used to carry
live traffic."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;.= { teLinkDescriptorEntry 4 }

t eLi nkDescr MaxLspBandwi dt hPri o0 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at

2005

priority O on the TElink. This is the union of the maxi mum
LSP bandwi dth at priority O of all the component |inks wthin

the TE Iink that can be used to carry live traffic.”
REFERENCE

"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;.= { teLinkDescriptorEntry 5 }

t eLi nkDescr MaxLspBandwi dt hPri o1 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at

priority 1 on the TElink. This is the union of the maxi mum
LSP bandwi dth at priority 1 of all the conmponent links wthin

the TE Iink that can be used to carry live traffic."”
REFERENCE

"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;.= { teLinkDescriptorEntry 6 }

t eLi nkDescr MaxLspBandwi dt hPri 02 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at

priority 2 on the TElink. This is the union of the maxi mum
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LSP bandwi dth at priority 2 of all the conmponent links wthin
the TE Iink that can be used to carry live traffic."”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;.= { teLinkDescriptorEntry 7 }

t eLi nkDescr MaxLspBandwi dt hPri 03 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 3 on the TEIlink. This is the union of the maxi mum
LSP bandwi dth at priority 3 of all the conmponent links wthin
the TE Iink that can be used to carry live traffic."”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ teLinkDescriptorEntry 8 }

t eLi nkDescr MaxLspBandwi dt hPri 04 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 4 on the TElink. This is the union of the maxi mum
LSP bandwi dth at priority 4 of all the conmponent links wthin
the TE Iink that can be used to carry live traffic."”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ teLinkDescriptorEntry 9 }

t eLi nkDescr MaxLspBandwi dt hPri 05 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"This attribute specifies the maxi mum LSP bandw dth at

priority 5 on the TElink. This is the union of the maxi mum

LSP bandwi dth at priority 5 of all the conmponent links wthin

the TE Iink that can be used to carry live traffic."”
REFERENCE

Dubuc, et al. St andards Track [ Page 24]



RFC 4220 MPLS TE Link M B Mbdul e Novenber 2005

"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ teLinkDescriptorEntry 10 }

t eLi nkDescr MaxLspBandwi dt hPri 06 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 6 on the TElink. This is the union of the maxi mum
LSP bandwi dth at priority 6 of all the conmponent links wthin
the TE link that can be used to carry live traffic.”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ teLinkDescriptorEntry 11 }

t eLi nkDescr MaxLspBandwi dt hPri o7 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 7 on the TElink. This is the union of the maxi mum
LSP bandwi dth at priority 7 of all the conmponent links wthin
the TE Iink that can be used to carry live traffic."”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ teLinkDescriptorEntry 12 }

t eLi nkDescr | nterfaceM u OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"This attribute specifies the interface MU for the TE
link descriptor.”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;.= { teLinkDescriptorEntry 13 }

t eLi nkDescr | ndi cati on OBJECT- TYPE
SYNTAX TeLi nkSonet Sdhl ndi cati on
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MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This attribute specifies whether this interface supports
Standard or Arbitrary SONET/ SDH. "
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ teLinkDescriptorEntry 14 }

t eLi nkDescr RowSt 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. No read-create object
can be changed if telLinkDescrRowStatus is in the active(1l)
state."
;.= { teLinkDescriptorEntry 15 }

t eLi nkDescr St or ageType OBJECT- TYPE

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

"The storage type for this conceptual rowin the
teLi nkDescri ptor Tabl e. Conceptual rows having the val ue
"permanent’ need not allow wite-access to any
col umar object in the row "
::={ teLinkDescriptorEntry 16 }

-- End of teLinkDescriptorTable

-- TE Link Shared Ri sk Link G oup Table

teLi nkSrl gTabl e OBJECT- TYPE

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

STATUS current

DESCRI PTI ON

"This table specifies the SRLGs associated with TE |inks."
::={ teLinkObjects 3}

teLi nkSrl gEntry OBJECT- TYPE

SYNTAX TeLi nkSrl gEntry
MAX- ACCESS not - accessi bl e
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STATUS current
DESCRI PTI ON
"An entry in this table contains information about an
SRLG associated with a TE Iink.
An ifEntry in the ifTable nust exist before a
teLinkSrl gEntry using the same iflndex is created.
The ifType of ifEntry nmust be teLink(200).
If a TElink entry in the ifTable is destroyed, then so
are all of the entries in the teLinkSrlgTable that use the
iflndex of this TE Iink."
| NDEX { ifIndex, teLinkSrlg }
::={ teLinkSrlgTable 1}

TeLi nkSrl gEntry ::= SEQUENCE {
teLi nkSrlg Unsi gned32,
t eLi nkSr | gRowSt at us RowSt at us,
teLi nkSrl gSt orageType StorageType

}
teLi nkSrl g OBJECT- TYPE
SYNTAX Unsi gned32 (0..4294967295)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"This identifies an SRLG supported by the TE link. An SRLGis
identified with a 32-bit nunber that is unique within an | GP
domain. Zero is a valid SRLG nunber."

REFERENCE

"OSPF Extensions in Support of Generalized Milti-Protocol

Label Switching (GWLS), RFC 4203"
.= { teLinkSrlgEntry 1}

t eLi nkSrl gRowsSt 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. No read-create object can
be nodified if teLinkSrlgRowStatus is active(l)."

.= { teLinkSrlgEntry 2}

teLi nkSrl gSt or ageType OBJECT- TYPE

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

"The storage type for this conceptual rowin the
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teLi nkSrl gTabl e. Conceptual rows having the val ue
"permanent’ need not allow wite-access to any

col umar object in the row "
{ teLinkSrlgEntry 3}

-- End of teLinkSrlgTabl e

-- TE Li nk Bandw dth Tabl e

t eLi nkBandwi dt hTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF TeLi nkBandwi dt hEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table specifies the priority-based bandw dth table
for TE I'inks."
{ teLinkQojects 4}

t eLi nkBandwi dt hEntry OBJECT- TYPE

SYNTAX TeLi nkBandwi dt hEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"An entry in this table contains informati on about

the priority-based bandwidth of TE links. An ifEntry in the
i f Tabl e nust exist before a telLinkBandw dt hEntry using the
same iflndex is created. The ifType of ifEntry nust be
teLink(200). |If a TEIlink entry in the ifTable is destroyed,
then so are all of the entries in the telLinkBandw dt hTabl e
that use the iflndex of this TE link."

| NDEX { iflndex, teLinkBandw dthPriority }

{ teLinkBandw dt hTable 1 }

TeLi nkBandwi dt hEntry :: = SEQUENCE {
t eLi nkBandwi dt hPriority TeLinkPriority,
t eLi nkBandwi dt hUnreserved TelLi nkBandwi dt h,
t eLi nkBandwi dt hRowSt at us RowSt at us,
t eLi nkBandwi dt hSt or ageType St orageType

}

t eLi nkBandwi dt hPriority OBJECT- TYPE
SYNTAX TeLinkPriority
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"This attribute specifies the priority. A value of 0 is valid
as specified in the "Traffic Engineering (TE) Extensions to
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OSPF Version 2° docunent.”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203 and
Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630"
;.= { teLinkBandw dthEntry 1 }

t eLi nkBandwi dt hUnr eser ved OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"This attribute specifies the TE |link unreserved
bandwi dth at priority p. It is the sumof the unreserved
bandwi dths at priority p of all conponent |inks associated
with the TE Iink (excluding all links that are strictly
used as protecting links)."
REFERENCE

"Link Bundling in MPLS Traffic Engineering (TE), RFC 4201"
;.= { teLinkBandw dthEntry 2 }

t eLi nkBandw dt hRowSt 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. No read-create object

can be nodi fied when telLi nkBandw dt hRowSt atus is active(1)."
::={ teLinkBandw dthEntry 3 }

t eLi nkBandwi dt hSt or ageType OBJECT- TYPE

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

"The storage type for this conceptual rowin the
t eLi nkBandwi dt hTabl e. Conceptual rows having the val ue
"permanent’ need not allow wite-access to any
col umar object in the row "
;.= { teLinkBandw dthEntry 4 }

-- End of teLi nkBandw dt hTabl e

-- Conponent Link Table
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component Li nkTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Conponent Li nkEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table specifies the conponent |ink paraneters.”
::={ teLinkObjects 5}

conponent Li nkEntry OBJECT- TYPE

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

"An entry in this table exists for each ifEntry that
represents a component link. An ifEntry nmust exist in
the ifTable before a conmponentLinkEntry is created with
the corresponding iflndex. ifEntry's ifType can be
of any interface type that has been defined for TE Link
i nterworking. Exanples include ATM Frane Rel ay, Ethernet,
etc. If an entry representing a conponent link is destroyed
in the ifTable, then so is the corresponding entry in the
conponent Li nkTabl e.  The admini strati ve and operati onal
status values are controlled fromthe ifEntry."
| NDEX { iflndex }
;.= { conponentLinkTable 1}

Conponent Li nkEntry ::= SEQUENCE ({
component Li nkMaxResBandwi dt h TeLi nkBandwi dt h,
component Li nkPr ef erredPr ot ecti on TeLi nkProt ection
component Li nkCurrent Prot ecti on TeLi nkPr ot ecti on

conmponent Li nkRowSt at us RowSt at us,
conmponent Li nkSt or ageType St or ageType
}
conmponent Li nkMaxResBandwi dt h OBJECT- TYPE
SYNTAX TeLi nkBandwi dt h
UNI TS "bps"
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi mum reservabl e bandwi dth on
t he conmponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;.= { conponentLinkEntry 1}

component Li nkPr ef erredPr ot ecti on OBJECT- TYPE

Dubuc, et al. St andar ds Track [ Page 30]



RFC 4220 MPLS TE Link M B Mbdul e Novenber 2005

SYNTAX TeLi nkPr ot ecti on
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies whether this conmponent link is
a primary or secondary entity."
;.= { conponentLinkEntry 2}

component Li nkCurrent Prot ecti on OBJECT- TYPE

SYNTAX TeLi nkPr ot ecti on
MAX- ACCESS read-only

STATUS current
DESCRI PTI ON

"This attribute specifies whether this conmponent link is
currently used as primary or secondary |ink."
;.= { conponentLinkEntry 3}

component Li 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. No read-create object
can be nodi fi ed when component Li nkRowStatus is active(l)."
;.= { conponentLinkEntry 4 }

conponent Li nkSt or ageType OBJECT- TYPE

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

"The storage type for this conceptual rowin the
conmponent Li nkTabl e.  Conceptual rows having the val ue
"permanent’ need not allow wite-access to any
col umar object in the row "

;.= { conponentLinkEntry 5}

-- End of conponentLi nkTabl e

-- Conponent Link Descriptor Table

conponent Li nkDescri pt or Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF Conponent Li nkDescri ptorEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
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"This table specifies the interface switching capability
descriptors associated with the conponent |inks."
::={ teLinkCbjects 6 }

conponent Li nkDescri ptor Entry OBJECT- TYPE

SYNTAX Conponent Li nkDescri ptor Entry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table is created for every conmponent |ink
descriptor. An ifEntry in the ifTable nust exist before a
conponent Li nkDescriptorEntry using the sane iflndex is
created. ifEntry’'s ifType can be of any interface type that
has been defined for TE Link interworking. Exanples include
ATM Frame Relay, Ethernet, etc. |[If a conponent link entry
inthe ifTable is destroyed, then so are all entries in the
conmponent Li nkDescri ptorTabl e that use the iflndex of this
component |ink."

| NDEX { iflndex, conponentLinkDescrld }
;= { conponentLi nkDescriptorTable 1 }

Conponent Li nkDescri ptorEntry ::= SEQUENCE {
component Li nkDescr | d Unsi gned32,
conponent Li nkDescr Swi t chi ngCapability  TeLi nkSwi t chi ngCapability,
conponent Li nkDescr Encodi ngType TeLi nkEncodi ngType,
component Li nkDescr M nLspBandwi dt h TeLi nkBandwi dt h,

component Li nkDescr MaxLspBandwi dt hPri o0 TelLi nkBandwi dt h,
component Li nkDescr MaxLspBandwi dt hPri ol TelLi nkBandwi dt h,
conmponent Li nkDescr MaxLspBandwi dt hPri 02 TelLi nkBandwi dt h,
component Li nkDescr MaxLspBandwi dt hPri 03 TelLi nkBandwi dt h,
conmponent Li nkDescr MaxLspBandwi dt hPri 04 TelLi nkBandwi dt h,
component Li nkDescr MaxLspBandwi dt hPri 05 TelLi nkBandwi dt h,
component Li nkDescr MaxLspBandwi dt hPri 06 TelLi nkBandwi dt h,
component Li nkDescr MaxLspBandwi dt hPri o7 TelLi nkBandwi dt h,

conponent Li nkDescr I nterfaceMu Unsi gned32,
component Li nkDescr I ndi cati on TeLi nkSonet Sdhl ndi cati on,
component Li nkDescr RowSt at us RowSt at us,
component Li nkDescr St or ageType St or ageType
}
conmponent Li nkDescr |l d OBJECT- TYPE
SYNTAX Unsi gned32 (1..4294967295)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"This object specifies the link descriptor identifier."
;= { conponentLinkDescriptorEntry 1 }

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



RFC 4220 MPLS TE Link M B Mbdul e Novenber 2005

conponent Li nkDescr Swi t chi ngCapabi l ity OBJECT- TYPE

SYNTAX TeLi nkSwi t chi ngCapability
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"This attribute specifies link nultiplexing capabilities of
t he conmponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;= { conponentLi nkDescriptorEntry 2 }

conponent Li nkDescr Encodi ngType OBJECT- TYPE

SYNTAX TeLi nkEncodi ngType
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This attribute specifies the conmponent |ink encoding type."
REFERENCE

"Ceneralized Multi-Protocol Label Sw tching (GWLS) Signaling
Functional Description, RFC 3471"
::={ conponentLi nkDescriptorEntry 3 }

conponent Li nkDescr M nLspBandw dt h OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"This attribute specifies the mninum LSP bandw dth on
t he conmponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;= { conponentLinkDescriptorEntry 4 }

component Li nkDescr MaxLspBandwi dt hPri o0 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority O on the conponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ conponentLi nkDescriptorEntry 5 }
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component Li nkDescr MaxLspBandwi dt hPri ol OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 1 on the conponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ conponent Li nkDescriptorEntry 6 }

component Li nkDescr MaxLspBandwi dt hPri 02 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 2 on the conponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;.= { conponentLi nkDescriptorEntry 7 }

component Li nkDescr MaxLspBandwi dt hPri 03 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 3 on the conponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ conponentLi nkDescriptorEntry 8 }

component Li nkDescr MaxLspBandwi dt hPri 04 OBJECT- TYPE

Dubuc,

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current

DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 4 on the conponent |ink."
REFERENCE

2005
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"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ conponentLi nkDescriptorEntry 9 }

component Li nkDescr MaxLspBandwi dt hPri o5 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "t housand bps"
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 5 on the conponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ conponent Li nkDescriptorEntry 10 }

component Li nkDescr MaxLspBandwi dt hPri 06 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 6 on the conponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
.= { conponentLi nkDescriptorEntry 11 }

component Li nkDescr MaxLspBandwi dt hPri o7 OBJECT- TYPE

SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

"This attribute specifies the maxi num LSP bandw dt h at
priority 7 on the conponent |ink."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
.= { conponentLi nkDescriptorEntry 12 }

component Li nkDescr I nterfaceM u OBJECT- TYPE

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

STATUS current

DESCRI PTI ON
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"This attribute specifies the interface MU for the conponent
link descriptor.”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
::={ conponent Li nkDescriptorEntry 13 }

component Li nkDescr I ndi cati on OBJECT- TYPE

SYNTAX TeLi nkSonet Sdhl ndi cati on
MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"This attribute specifies whether this interface supports
Standard or Arbitrary SONET/ SDH. "
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
.= { conponentLi nkDescriptorEntry 14 }

component Li nkDescr RowSt 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. No read-create object
can be nodified when conmponent Li nkDescr RowSt at us
is active(1)."

::={ conponent Li nkDescriptorEntry 15 }

conponent Li nkDescr St or ageType OBJECT- TYPE

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

"The storage type for this conceptual rowin the
component Li nkDescri ptor Tabl e. Conceptual rows
havi ng the val ue 'permanent’ need not allow wite-access
to any col umar object in the row"

;= { conponentLi nkDescriptorEntry 16 }

-- End of conponentLi nkDescri ptor Tabl e
-- Conponent Link Bandwi dth Tabl e

component Li nkBandwi dt hTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF Conponent Li nkBandwi dt hEntry
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MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"This table specifies the priority-based bandw dth
for component |inks."
::={ teLinkObjects 7 }

conponent Li nkBandwi dt hEntry OBJECT- TYPE

SYNTAX Conponent Li nkBandwi dt hEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"An entry in this table contains infornmati on about
the priority-based bandw dth on conponent |inks.
An ifEntry in the ifTable nust exist before a
conponent Li nkBandw dt hEntry using the sanme iflndex is
created. ifEntry’'s ifType can be of any interface type that
has been defined for TE Link interworking. Exanples
i nclude ATM Frane Relay, Ethernet, etc. |If a conponent |ink
entry in the ifTable is destroyed, then so are all entries
in the component Li nkBandwi dt hTabl e that use the iflndex of
this conponent Iink."

| NDEX { iflndex, conponentLinkBandw dthPriority }

;.= { conponentLi nkBandwi dt hTable 1 }

Conponent Li nkBandwi dt hEntry :: = SEQUENCE {
conponent Li nkBandwi dt hPriority TeLinkPriority,
component Li nkBandwi dt hUnreserved TelLi nkBandwi dt h,
conmponent Li nkBandwi dt hRowSt at us RowSt at us,
component Li nkBandwi dt hSt or ageType St orageType

}
conponent Li nkBandwi dt hPriority OBJECT- TYPE
SYNTAX TeLinkPriority
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"This attribute specifies the priority. A value of 0 is valid
as specified in the "Traffic Engineering (TE) Extensions to
OSPF Version 2' docunent.”
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Swi tching (GWLS), RFC 4203 and
Traffic Engineering (TE) Extensions to OSPF Version 2,
RFC 3630"
;= { conponentLi nkBandwi dt hEntry 1 }

conmponent Li nkBandwi dt hUnr eser ved OBJECT- TYPE
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SYNTAX TeLi nkBandwi dt h
UNI TS "bps"

MAX- ACCESS read-only
STATUS current

DESCRI PTI ON

"This attribute specifies the component |ink unreserved
bandw dth at priority p."
REFERENCE
"OSPF Extensions in Support of Generalized Milti-Protocol
Label Switching (GWLS), RFC 4203"
;.= { conponentLi nkBandwi dt hEntry 2 }

component Li nkBandwi dt hRowSt 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. No read-create object can
be nodified when conponent Li nkBandwi dt hRowSt atus i s
active(1)."

;.= { conponentLi nkBandwi dt hEntry 3 }

conponent Li nkBandw dt hSt or ageType OBJECT- TYPE

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

"The storage type for this conceptual rowin the
conponent Li nkBandw dt hTabl e.  Conceptual rows
havi ng the val ue ’permanent’ need not allow wite-access
to any columar object in the row"
.= { conponentLi nkBandwi dt hEntry 4 }

-- End of conponentLi nkBandwi dt hTabl e

-- Modul e conpliance

t eLi nkConpl i ances
OBJECT | DENTI FI ER ::

{ teLinkConformance 1 }

t eLi nkGr oups

OBJECT | DENTI FIER ::= { teLi nkConformance 2 }

t eLi nkModul eFul | Conpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
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"Conpliance statenment for agents that support read-create
so that both configuration and nonitoring of TE |inks can
be acconplished via this MB nodule. ™

MODULE -- this nodul e

MANDATORY- GROUPS { teLinkG oup,
t eLi nkBandwi dt hGr oup,
conmponent Li nkBandwi dt hG oup }

GROUP t eLi nkSrl gG oup
DESCRI PTI ON
"This group is mandatory for GWLS enabl ed devices."

GROUP t eLi nkPscG oup
DESCRI PTI ON
"This group is mandatory for devices that support the
packet switching capability."

GROUP t eLi nkTdnGr oup

DESCRI PTI ON
"This group is mandatory for devices that support the TDM
switching capability.”

-- teLi nkTabl e

OBJECT t eLi nkAddr essType
SYNTAX | NTEGER { unknown(O0), ipv4(1l), ipv6(2) }
DESCRI PTI ON
"Only ipv4(l) and ipv6(2) address types need to be
supported for nunbered links. For unnunbered Iinks, the
unknown(0) address type needs to be supported.”

OBJECT t eLi nkLocal | pAddr
SYNTAX | net Addr ess (Sl ZE(O| 4| 16))
DESCRI PTI ON

"Size of TE link I P address depends on type of TE link.

TE link | P address size is zero if the link is unnunbered,
four if the link IP address is |Pv4, and sixteen if the
link P address is |Pv6."

OBJECT t eLi nkRenot el pAddr
SYNTAX | net Address (Sl ZE(O| 4| 16))
DESCRI PTI ON

"Size of TE link I P address depends on type of TE link.

TE link | P address size is zero if the link is unnunbered,
four if the link IP address is |Pv4, and sixteen if the
link P address is |Pv6."
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OBJECT t eLi nkRowSt at us
SYNTAX RowSt atus { active(1l), notlnService(2) }

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

-- teLinkDescriptorTabl e

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

-- teLinkSrlgTabl e

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

-- teLi nkBandwi dt hTabl e

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

-- conponent Li nkTabl e

OBJECT conponent Li nkRowSt at us
SYNTAX RowSt atus { active(1l), notlnService(2) }
WRI TE- SYNTAX RowSt atus { active(l), notlnService(2),
creat eAndGo(4), destroy(6) }
DESCRI PTI ON
"Support for notReady(3) and createAndWait(5) is
not required."
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-- conponent Li nkDescri pt or Tabl e

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

-- conponent Li nkBandwi dt hTabl e

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

::={ teLinkConpliances 1}

t eLi nkMbdul eReadOnl yConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"Conpliance statenment for agents that support the
nmonitoring of the TE link M B nodul e.”
MODULE -- this nodul e

MANDATORY- GROUPS { teLinkG oup,
t eLi nkBandwi dt hGr oup,
conmponent Li nkBandwi dt hG oup }

GROUP t eLi nkSrl gG oup
DESCRI PTI ON
"This group is mandatory for GWLS enabl ed devices."

GROUP t eLi nkPscG oup
DESCRI PTI ON
"This group is mandatory for devices that support the
packet switching capability."

GROUP t eLi nkTdntr oup
DESCRI PTI ON

2005

"This group is mandatory for devices that support the TDM

switching capability.”

-- teLi nkTabl e
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OBJECT t eLi nkAddr essType
SYNTAX | NTEGER { unknown(O0), ipv4(1l), ipv6(2) }
M N- ACCESS read-only
DESCRI PTI ON
"Only ipv4(l) and ipv6(2) address types need to be
supported for nunbered links. For unnunbered Iinks, the
unknown(0) address type needs to be supported.”

OBJECT t eLi nkLocal | pAddr

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

DESCRI PTI ON

"Size of TE link I P address depends on type of TE link.

TE link | P address size is zero if the link is unnunbered,
four if the link IP address is |Pv4, and sixteen if the
link P address is |Pv6."

OBJECT t eLi nkRenot el pAddr

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

DESCRI PTI ON

"Size of TE link I P address depends on type of TE link.

TE link | P address size is zero if the link is unnunbered,
four if the link IP address is |Pv4, and sixteen if the
link P address is |Pv6."

OBJECT t eLi nkProt ecti onType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT teLi nkWorki ngPriority
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT t eLi nkRowSt at us
SYNTAX RowSt atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required and active(1l) is the
only status that needs to be supported.”

OBJECT t eLi nkSt or ageType
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”
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-- teLinkDescriptorTabl e

OBJECT t eLi nkDescr Swi t chi ngCapability
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr Encodi ngType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr M nLspBandwi dt h
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr MaxLspBandwi dt hPri o0
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr MaxLspBandwi dt hPri ol
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr MaxLspBandwi dt hPri 02
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr MaxLspBandwi dt hPri o3
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr MaxLspBandwi dt hPri o4
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr MaxLspBandwi dt hPri o5
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT t eLi nkDescr MaxLspBandwi dt hPri 06
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M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”

OBJECT t eLi nkDescr MaxLspBandwi dt hPri o7
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required.”
OBJECT t eLi nkDescr RowSt at us
SYNTAX RowSt atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required and active(1l) is the
only status that needs to be supported.”

OBJECT t eLi nkDescr St or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
-- teLinkSrlgTabl e

OBJECT t eLi nkSrl gRowsSt at us

SYNTAX RowSt atus { active(1) }

M N- ACCESS read-only

DESCRI PTI ON
"Wite access is not required and active(1l) is the
only status that needs to be supported.”

OBJECT teLi nkSrl gSt orageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.
-- teLi nkBandwi dt hTabl e

OBJECT t eLi nkBandwi dt hRowSt at us

SYNTAX RowSt atus { active(1) }

M N- ACCESS read-only

DESCRI PTI ON
"Wite access is not required and active(1l) is the
only status that needs to be supported.”

OBJECT t eLi nkBandwi dt hSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
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-- conponent Li nkTabl e

OBJECT component Li nkMaxResBandwi dt h
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT conponent Li nkPref erredProt ecti on
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”
OBJECT conmponent Li nkRowSt at us
SYNTAX RowSt atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required and active(1l) is the
only status that needs to be supported.”

OBJECT conponent Li nkSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

-- conponent Li nkDescri pt or Tabl e

OBJECT conponent Li nkDescr Swi t chi ngCapabi lity
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr Encodi ngType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr M nLspBandwi dt h
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr MaxLspBandw dt hPri o0
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr MaxLspBandwi dt hPri ol
M N- ACCESS read-only
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DESCRI PTI ON
"Wite access is not required.”

OBJECT conponent Li nkDescr MaxLspBandw dt hPri 02
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr MaxLspBandw dt hPri 03
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr MaxLspBandw dt hPri o4
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr MaxLspBandw dt hPri 05
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr MaxLspBandw dt hPri 06
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr MaxLspBandw dt hPri o7
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr I nterfaceMu
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT component Li nkDescr I ndi cati on
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

OBJECT conponent Li nkDescr RowSt at us
SYNTAX RowSt atus { active(1) }
M N- ACCESS read-only
DESCRI PTI ON
"Wite access is not required and active(1l) is the
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only status that needs to be supported.”

OBJECT conponent Li nkDescr St or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

-- conponent Li nkBandwi dt hTabl e

OBJECT conponent Li nkBandw dt hRowSt at us
SYNTAX RowSt atus { active(1) }

M N- ACCESS read-only

DESCRI PTI ON

"Wite access is not required and active(1l) is the
only status that needs to be supported.”

OBJECT component Li nkBandwi dt hSt or ageType
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required.”

{ teLinkConmpliances 2 }

-- Units of confornmance

t eLi nkGroup OBJECT- GROUP
OBJECTS { teLi nkAddr essType,

t eLi nkLocal | pAddr,

t eLi nkRenot el pAddr,

teLi nkMetri c,

t eLi nkPr ot ecti onType,

teLi nkWor ki ngPriority,

t eLi nkResour ced ass,

t eLi nkl ncomi ngl f 1 d,

t eLi nkQut goi ngl f1d,

t eLi nkRowsSt at us,

t eLi nkSt or ageType,

t eLi nkDescr Swi t chi ngCapability,
t eLi nkDescr Encodi ngType,

t eLi nkDescr Rowst at us,

t eLi nkDescr St or ageType,
conponent Li nkPr ef err edPr ot ecti on,
component Li nkCurrent Pr ot ecti on,
conmponent Li nkRowSt at us,
component Li nkSt or ageType,
component Li nkDescr Swi t chi ngCapabi lity,
component Li nkDescr Encodi ngType,
component Li nkDescr Rowst at us,
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component Li nkDescr St or ageType
}

STATUS current

DESCRI PTI ON
"Col |l ection of objects needed for the managenent of
resources associated with TE |inks."

2= { teLinkGoups 1}

teLi nkSrl g&G oup OBJECT- GROUP
OBJECTS { teLinkSrl gRowsSt at us,
t eLi nkSr1 gSt or ageType

}

STATUS current

DESCRI PTI ON
"Col l ection of objects needed for the managenent of
SRLG resources associated with TE |inks."

.= { teLinkGoups 2}

t eLi nkBandwi dt hGr oup OBJECT- GROUP
OBJECTS { teLi nkMaxi nunmReser vabl eBandwi dt h,

t eLi nkDescr MaxLspBandwi dt hPri o0,
t eLi nkDescr MaxLspBandwi dt hPri o1,
t eLi nkDescr MaxLspBandwi dt hPri 02,
t eLi nkDescr MaxLspBandwi dt hPri 03,
t eLi nkDescr MaxLspBandwi dt hPri o4,
t eLi nkDescr MaxLspBandwi dt hPri 05,
t eLi nkDescr MaxLspBandwi dt hPri 06,
t eLi nkDescr MaxLspBandwi dt hPri o7,
t eLi nkBandwi dt hUnr eser ved,

t eLi nkBandwi dt hRowSt at us,

t eLi nkBandwi dt hSt or ageType

}

STATUS current

DESCRI PTI ON
"Col |l ection of objects needed for the managenent of
the bandwi dth resources associated with TE |inks and
component |inks."

::={ teLinkGoups 3}

conponent Li nkBandw dt hG oup OBJECT- GROUP
OBJECTS { conponent Li nkMaxResBandwi dt h,
component Li nkDescr MaxLspBandwi dt hPri o0,
component Li nkDescr MaxLspBandwi dt hPri ol,
component Li nkDescr MaxLspBandwi dt hPri 02,
component Li nkDescr MaxLspBandwi dt hPri 03,

2005
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component Li nkDescr MaxLspBandwi dt hPri o4,
component Li nkDescr MaxLspBandwi dt hPri o5,
conmponent Li nkDescr MaxLspBandwi dt hPri 06,
component Li nkDescr MaxLspBandwi dt hPri o7,
conponent Li nkBandwi dt hUnr eser ved,
conponent Li nkBandwi dt hRowSt at us,
component Li nkBandwi dt hSt or ageType

}

STATUS current
DESCRI PTI ON
"Col |l ection of objects needed for the managenent of the
bandw dt h paraneters associated with conponent |inks."
::={ teLinkGoups 4}

t eLi nkPscG oup OBJECT- GROUP
OBJECTS { teLi nkDescrM nLspBandwi dt h,
t eLi nkDescr |l nterfaceMu,
conmponent Li nkDescr M nLspBandwi dt h,
conponent Li nkDescrInterfaceMu

}

STATUS current

DESCRI PTI ON
"Col | ection of objects needed for devices that are
packet switch capable."

::={ teLinkGoups 5}

t eLi nkTdmGr oup OBJECT- GROUP
OBJECTS { teLi nkDescrM nLspBandwi dt h,
t eLi nkDescr | ndi cati on,
conmponent Li nkDescr M nLspBandwi dt h,
component Li nkDescr I ndi cati on

}

STATUS current
DESCRI PTI ON
"Col | ection of objects needed for devices that are
TDM swi t chi ng capable."
::={ teLinkGoups 6 }

-- End of TE-LINK-STD-MB
END
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10.

Security Considerations

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

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

- Al the tables in this MB nodul e have routing information in
them so they all have the same security attributes. Unauthorized
changes to attributes of these tables can disrupt resource
all ocation in the network.

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

- | P address entries in the teLinkTabl e (teLinkLocal | pAddr and
teLi nkRenpt el pAddr) may reveal the internals of a network provider
| P address space.

SNWP 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

al l owed to access and GET/ SET (read/change/create/del ete) the objects
in this MB nodul e.

It is RECOMMENDED that inplenmenters consider the security features as
provi ded by the SNWMPv3 framework (see [ RFC3410], section 8),

i ncluding full support for the SNWMPv3 cryptographi c mechani snms (for
aut henti cati on and privacy).

Further, deploynent of SNWP versions prior to SNVPv3 is NOT
RECOVMENDED. Instead, it is RECOMVENDED to depl oy SNMPv3 and to
enabl e cryptographic security. It is then a custoner/operator
responsibility to ensure that the SNMP entity giving access to an

i nstance of this MB nodule is properly configured to give access to
the objects only to those principals (users) that have legitimte
rights to indeed GET or SET (change/create/delete) them
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